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The goal of this study is to increase understanding of information problems as

they are revealed (i.e., represented) in interactions among users and search intermediaries

during information retrieval. Specifically, this study seeks to investigate: (a) how

interaction between users and search intermediaries reveals aspects of user information

problems; (b) to explore the concept of representation with respect to information

problems in interactive IR; and (c) how users and search intermediaries focus on aspects

of user information problems during the course of searches. This project extends research

on interactive information retrieval, and presents a theoretical framework that synthesizes

rational and non-rational questions concerning mental representation as it pertains to

user's understanding of information problems.

Discourse analysis was employed to analyze 20 transcripts (from videotapes

averaging hour, 9 minutes each, and consisting of 10,097 total utterances over the 20

interactions) of mediated online searches performed by real search intermediaries, users,

and information problem. Transcript analysis consisted of an utterance level analysis and

a focus level analysis. The utterance level analysis identified information problem

dimensions. These dimensions were then applied to the focus level analysis, in which

transcripts were broken into segments delineated by shifts among information problem



focus by the speakers. The dynamic nature of movement among foci constitutes general

representations of features of user information problems.

Eight user information problem dimensions were identified: (1) strategic; (2)

evaluation of system output; (3) IR system concerns; (4) topic of searches; (5) user

background; (6) document related issues; (7) social issues not related to searches; and (8)

technical issues related to searching. 1439 foci were identified over the 20 interactions.

On average, focus shifts occurred 72 times per interaction (18 presearch; 54 online).

Roughly 60% of all foci were concerned with strategy (44%) and evaluation of system

output (16%). Shifts among foci occurred, on average, every 7 utterances. No patterns

were found that would indicate that speakers were more likely to shift from any one type

of focus to any other type. The findings indicate that interactive searching is a rapid,

chaotic process that loosely follows plans, but also relies on the intuition of the

participants, and the leadership of the search intermediary. Future research should

concentrate on the ways in which conceptions of information problems change during the

course of interactions.
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CHAPTER 1

INTRODUCTION

The goal of this study is to increase understanding of information problems as

they are revealed (i.e., represented) in interactions among users and search intermediaries

during information retrieval. Specifically, this study seeks to investigate: (a) how

interaction between users and search intermediaries reveals aspects of user information

problems; (b) to explore the concept of representation with respect to information

problems in interactive IR; and (c) how users and search intermediaries focus on aspects

of user information problems during the course of searches. The study of interaction

among users, search intermediaries, and information retrieval (IR) systems is a relatively

recent effort in information science. Only in the last twenty years has serious effort been

made to describe such interaction. This study seeks to extend the work of the recent past.

Analysis of the Research Problem

The title of this study, Shifts of Focus among Dimensions of Information

Problems as Represented in Interactive Information Retrieval, suggests a research

problem that contains three parts, as follows.

1. The dynamic nature of IR interaction;

2. Information problems and their components;

I
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3. Information problem representation (that is, information problems are represented

during information retrieval interaction).

The first item is suggested by the phrase, shifts of focus, the primary focus of this study.

The second part of the research problem seeks to better understand the nature of user

information problems. The third item stems from the notion that user information

problems are represented by actions and behaviors demonstrated in interactive IR

processes. Each item is discussed in the following sections.

The Dynamic Nature of Information Retrieval Interaction

Information retrieval is a dynamically interactive process. Saracevic (1997), states

that user modeling (as derived from the observation of IR interaction) is:

(i) an interactive process that (ii) proceeds in a dynamic way at different levels

trying iii) to capture user's cognitive, situational, affective and possibly other

elements (variables) that bear upon effectiveness of retrieval, (iv) with an

influence of intermediary interface capabilities, and (v) with an interplay with

'computer' levels. (p. 321)

If this assertion is true, then it is possible to assume that users, interacting with search

intermediaries, will reveal and focus on different dimensions of information problems

during the course of any given interaction. Specifically, their interaction will focus on

various aspects of the problem at hand at various points in the interaction timeline. In

short, participants' interaction may be characterized by shifting among dimensions of

information problems. What is not known about such shifts of focus is: (i) whether such

shifts are identifiable; (ii) how often such shifts occur; (iii) how long participants focus on
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any given dimension; or (iv) whether such shifting is manifested in patterns. The dynamic

nature of IR interaction is assumed, but there is not a great volume of research to confirm

and explicitly describe such assumptions. Specifically, it may be of interest in IR to better

understand how participants in IR interaction shift from one focus to another. That is,

"What are the foci of attention during IR interaction?" "How long do the participants

spend talking about each focus?" "What are the purposes and nature of such foci?"

For the purposes of this study, interaction shifts are any change in focus of the

interaction between a user and a search intermediary with respect to the user's

information problem. Change of focus is denoted by a change in some topical aspect of

the conversation (by shifting to a different aspect of the topic, or by broadening or

narrowing the topic, etc.), or by some shift to a non-topical aspect of the information

problem (again by narrowing or changing). In other words, a shift may occur between or

within topical or nontopical discussions, or, shifts may occur laterally or horizontally

within a topical or non-topical discussion. Brown and Yule (1983) characterize "topic-

shifts" (p. 94) in the following way.

... between two contiguous pieces of discourse which are intuitively considered to

have two different 'topics', there should be a point at which the shift from one

topic to the next is marked. If we can characterize this marking of topic-shift, then

we shall have found a structural basis for dividing up stretches of discourse into a

series of smaller units, each on a separate topic. (pp. 94-95)

The concept of interaction shifts will be further developed in Chapter 2.
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However, in order to understand the dynamic nature of IR interaction, it is

necessary to understand the focus of participants' attention: information problems. The

next section describes some of the issues associated with user information problems.

Information Problems and their Components

Very little is known about information problems and how they are expressed in

interactive IR situations. Furthermore, the concept of information problem is not well

defined with respect to its meaning (i.e., "What is an information problem?"), and scope

(i.e., "Should a notion of information problem be limited to the topical elements of

searching, or should non-topical notions be included?").

User information problem has a very broad interpretation in this study. Rather

than limit the definition to topical manifestations only, this study seeks to analyze all

factors related to the user's motivations, constraints, present knowledge of the domain

and topic, or uncertainties related to any aspect of the problem-at-hand. Researchers use

different terms to describe users' reasons for approaching information systems, e.g.,

"information need" (Taylor, 1968; Ingwersen, 1996), "information problem", or simply

"problem" (Wersig & Windel, 1985; Belkin, Seeger & Wersig, 1983), an awareness of

some sort of "gap" in ones life-path (Dervin, 1983a), an "anomalous state of knowledge"

(Belkin, 1980), "dynamic cognitive states" (Harter, 1992), and "goals" (Hert, 1996). This

broader interpretation of information problem is also accounted for by Ingwersen (1996),

Belkin and Vickery (1985), and in other studies regarding criteria for relevance judgments

(Boyce, 1982; Schamber, Eisenberg & Nilan, 1991; Barry, 1994).



5

The main difficulty with such a holistic view of information problem is the

complexity of factors that bring influence to IR interaction. Conceivably, any life event

experienced by the user since birth has an influence on his/her present situation.

Therefore, a researcher must draw some boundaries around a user's sphere of influence. It

is difficult to draw appropriate boundaries a priori. Each situation has unique properties

that, when considered within a context, may determine appropriate boundaries. Certainly,

it is difficult to categorize all potential user behaviors in advance. Inductive methods

allow one to observe patterns of behavior which describe such topical and non-topical

categories.

An example may help to clarify the problems associated with a holistic view of

information problem. Reference librarians who interact with as many as 10 to 20 (or

more) clients per hour make quick assessments of information need. If a client asks where

she may find information about cultural norms related to doing business in Japan, the

librarian might probe further to learn the context in which the client seeks such

information. The librarian might use different search strategies depending on the social

context of the search. For instance, if the client is being transferred to Japan by her

company, one type of strategy may be used. If, on the other hand, she will be presenting

something on the topic at a local club meeting, another approach may be taken. One

hypothesis might be that the former social environment of the user demands a more

exhaustive search than the latter. In short, social context influences information seeking

behavior by users and search intermediaries alike.
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Social contexts are not the only non-topical influence on searching. Information

systems and texts are two others. Information systems are the means by which users gain

access to texts. Text, in this case, is defined as any artifact of intellectual activity (books,

papers, photographs, paintings, data, web pages, etc.) sought or unknown that have the

potential of being accessed by an information system. Information systems may be

indexes or abstracts (in paper, CD-ROM, online, etc.), search engines, listservs,

databases, etc. Both of these elements of information problem represent major parts of

the milieu in which users seek information.

In this paper, the term "information problem" is used so that a more complete

view of the user may be included. "Information need" is too restrictive for the purposes of

this study because it implies that there is specific information for which a user has a need,

and for which s/he is seeking. Using the term "information need" would then restrict any

given situation to that which the information sought is known to exist within a well

defined context (Belkin & Vickery, 1985). By "information problem," a broader range of

factors affecting search strategy, question negotiation, query formulation, relevance

judgments, social factors, project environment, information use and seeking behavior, etc.

are implied.

However, information need is used in this study as a subset of the larger

information problem. That is, users or even search intermediaries, may be able to express

concretely what types of information they wish to retrieve from an IR system. Certainly,

this type of expression is one of "information need." All of the factors behind such an
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expression are still there exerting influence, but at that particular moment, an expression

of information need takes place.

Information Problem Representation

There is considerable conceptual overlap in some of the terminology used in

information science in general, and with regard to representation in particular. Broadly

defined, representation is any mental or physical token or description of mental or

physical objects in the world. Another term that appears in the literature (e.g., Allen,

1991) with regard to cognitive structures is modeling. Model is any method or form of

representing a problem or concept so that it may be more easily understood. Examples

that can be found in the information science literature include mental models, user

models, concept models, and process models (Allen). Mental models and user models are

cognitively-based and are theorized tools used by people, expert systems and artificial

intelligence in order to reduce a complex problem to manageable size and minimal

cognitive load. A discussion of mental models and user models is included in Chapter 2.

However, models may be thought of as specific manifestations of representation. In any

case, for a researcher to sense a users' representation of an information problem, s/he

must do so via inference from user statements regarding an information problem.

There are various means by which users may state their problems. In online

searching, for example, a user may be asked to state his or her information need on a

form. The amount of detail they are asked to provide on presearch forms varies. In some

cases, users may be asked to provide details about the project on which s/he is working

(e.g., dissertation, technical report, etc.). If the information provided is extensive, a search
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intermediary may be provided with a rich set of context cues about the user. In other

situations, such as searching via World Wide Web search engines, the only statement of a

user's information problem is provided by the query terms entered. In such a case, very

little context about a user can be established. In other words, more information about a

user's information problem, all other things being equal, gives an IR system (or search

intermediary) a more complete representation of the user's information problem.

However, problem representation is more complex. A user's conception of his/her

information problem may be more or less concrete. A user's ability to communicate

directly to another his/her information problem will depend, largely, on how well-formed

a user's conception of that problem is (Ingwersen, 1996; Belkin, 1980). (Other factors

such as poor communication skills on the part of the user or search intermediary may

impede communication and understanding, as well). In other words, the quality of any

information problem statement by a user will depend on the user's level of problem

awareness. However, if a particular information problem is complex, explicit statements

that fully describe it may be difficult or impossible. With such complex information

problems, it may be necessary to enter into a more involved dialog with an IR system

and/or a search intermediary. That is, the parties involved must learn more about each

other to make the search more effective. The search intermediary must learn more about

the user's problem. Likewise, the user must learn more about the IR system's capabilities

and limitations. In short, complex problems require movement away from a linear,

rational process modeled as shown in Figure 1.1.
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Complex information problems require time, and iterative interaction with IR

systems in order for them to become more fully realized and understood. In summary, the

process of representation of information problems is more a sensemaking process

(Dervin, 1983b; 1996; Weick, 1995) than a linear process. (Sensemaking is described in

more detail in Chapter 2).

1) statement of information need/goals

(2) translate statement into a query

(3) use system output

Time

Figure 1.1. A rational model of information retrieval interaction.

For example, if the vice president of marketing (VPM) of Company M needs

"information about the success of negative advertising in industry X," he may send a

memo to the information support office (ISO) with just such a terse statement of need.

Certainly, the ISO could provide the VPM with citations and papers that might be useful.

But it is just as likely that the VPM may be dissatisfied with the results. In such a case,

the ISO would probably need more information from the VPM to improve the search

results. At that point, the ISO and the VPM may enter into a dialog in which additional

information is provided that may help the ISO's efforts. Similarly, the VPM may learn,

through the dialog, more about the ISO and searching. That is, a certain amount of
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modeling by each participant is inherent in the process of interactive IR (as suggested by

Belkin, 1984).

This modeling by participants in IR interaction is what Weick (1995) describes as

sensemaking. He describes sensemaking as a process in which people actively construct

plausible identities for life events:

A crucial property of sensemaking is that human situations are progressively

clarified, but this clarification often works in reverse. It is less often the case that

an outcome fulfils some prior definition of the situation, and more often the case

that an outcome develops that prior definition. (p. 11)

This notion runs counter to rational notions of IR interaction such that found in Figure

1.1. The implication of this statement for IR interaction is that only search outcome and

interaction with IR systems may clarify information problems. According to Weick,

users' and intermediaries' notions of an information problem are defined, clarified,

confused, or even altered, by interaction with IR systems. Consistent with findings by

Kuhlthau (1991), users actively construct information problem in the process of

information seeking. If this is the case, then the representation of information problems in

IR interaction not only is a process of revealing through dialog, but one of constructing

during dialog.

This distinction is important because it affects what a researcher looks for when

observing IR interaction. If one expects to see reference to known dimensions of

information problems, the researcher may look for statements that directly address such

dimensions. If, on the other hand, the researcher is looking for dialog that indicates some
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aspect of an information problem has been constructed, s/he may look for passages in

which surprise, consternation, or some other indicator of change is present. Furthermore,

if users (and search intermediaries) are actively constructing information problems during

IR interaction, then it follows that the dynamic nature of IR interaction includes changes

in participants' cognitive structures. These changes must also be inferred from dialog and

other behaviors exhibited between participants.

Regardless of the motivation to retrieve information, once a person has decided to

use an information system, s/he engages in one form of information seeking behavior.

These behaviors provide a means to infer the underlying cognitive structures and

processes that are information problems. This paper is concerned with behaviors,

processes and cognitive structures in interactive information retrieval. Ingwersen (1996)

provides an interactive model of user cognitive structures that constitute information

problems (See Figure 1.2).

Figure 1.2 serves two purposes for this paper.

1. It provides a framework for the components of information problems.

2. It provides a framework for the notion that problem representations (both formal, i.e.,

queries, and informal, e.g., expressions of uncertainty) play a significant role in IR

processes.

Both of these points address the right side of Figure 1.1, the user's cognitive

space. Ingwersen (1996) describes the cognitive space as one in which the least variable

component dealing with broad environmental constraints (Work-Task/Interest Domain

(WT)) underlies a user's current knowledge (current cognitive state (CC)). Uncertainties
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created by what a user does not know exist in the Problem Space (PS), out of which an

information need (IN) arises. As variations occur in CC, PS and IN (or as different

Information Cognitive
space space

Request model

Sl rl builder interface information
f Need

request

S2 Q2 q- versions 9- Uncertainty State

problem/goalProm Inge

S 3 r3 o b e r p s t a te m e n t
sCurrent Cognitive

work-task/ State
abterest

Sn rn W description molsk/
Interest Domain

System

User

:Text entity retrieval

Variability

" : Information interaction

Figure 1.2. Global Model of Polyrepresentation in IR to include representations of the

user's information problem and retrieval interface (adapted from Ingwersen, 1996). r -

rn are different methods of problem representation that retrieve different semantic

entities, S1-Sn.

approaches to the problem are expressed to the IR system), different requests (queries),

and perhaps different problem statements, are used to model some minimum notion of the

user's need.
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On the left side of Figure 1.1, the multiple representations of the user's

information problem (ri-rr) result in multiple sets of information entities from which the

user may select. Ingwersen's primary thesis is that such redundancy works in favor of the

user because the texts (a) common to all retrieved sets, and (b) retrieved from all possible

search engines, represents a cognitive overlap containing highly useful texts.

Ingwersen's thesis is discussed in more detail in Chapter 2. For now, however, it

may be said that it is difficult to operationalize Ingwersen's model experimentally or by

incorporation into design. Specifically, researchers may have difficulty delineating among

the four categories of user cognitive space. For example, if a user states an information

need in a clear, confident manner, they are certainly stating what they know (current

cognitive state) about an information need. If the researcher is attempting to label such a

behavior instance, it is unclear which label should be applied.

Therefore, a conception of information problem in interactive IR is dependent on

the assumption that interaction among users, IR systems and search intermediaries (in

mediated searching) reveals (i.e., represents) user information problems. In Chapter 2,

considerable discussion is given to the concept of representation in order to form a clearer

understanding of the term. Representation is a fundamental concept for this paper.

Importance of the Problem

This research will provide a contribution to understanding in the disciplines of

information science and information retrieval by:

1. Contributing to model and theory building by addressing the basic conceptual nature

of information problems and how they are represented in IR interactions; and
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2. Describing fundamental IR processes that occur among users, search intermediaries,

and texts.

These two points are discussed below.

Contribution to Theory

Without some understanding of fundamental concepts in a discipline, it is difficult

to generate theories. Labeling, categorizing, classifying, and other descriptions of

concepts are necessary to increase the body of knowledge in any field (Littlejohn, 1989;

Kaplan, 1964). In an emerging discipline so concerned with important and pressing

practical needs such as IR system design and implementation, conceptual and theoretical

concerns are quite understandably overlooked. Indeed, when there is so much to do (e.g.,

tremendous backlogs of materials to be processed at the Library of Congress, the need to

design intelligent agents for IR on the Internet, the need to organize the Internet), one

feels the necessity to justify activity which does not directly solve a particular problem.

As Kuhn (1970) states:

Unlike the engineer, and many doctors, and most theologians, the scientist need

not choose problems because they urgently need solution and without regard for

the tools available to solve them. In this respect, also, the contrast between natural

scientists and many social scientists proves instructive. The latter often tend, as

the former almost never do, to defend their choice of a research problem...chiefly

in terms of the social importance of achieving a solution. (p. 164)

Although constraints in funding for scientific endeavors are causing natural scientists to

re-think research agendas, Kuhn's statement remains largely valid. Since information
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science, in its broadest interpretation, is a social science, certain justifications and

practical implications of information science research seem applicable.

Toward such justification, the research presented will have implications for

training end-users of IR systems, as well as search intermediaries. In addition, as more

systems become accessible to end-users (e.g. World Wide Web search engines), many

human search intermediary functions are available automatically. Studies of information

retrieval interaction will aid design of better systems that emulate expert search

intermediaries, as well as user searching patterns.

Description and Modeling of IR Processes

In the past, most IR research has concentrated on retrieval algorithms and other

technical concerns of IR systems. This emphasis on the technical has been particularly

evident in experimental IR systems such as SMART and long term studies of IR systems

such as those carried out the TREC data (Saracevic, 1995). Over the past two decades,

however, studies of user interactions with information systems have become

commonplace. Ingwersen (1992), for example, presented a number of models of

interaction between users and IR systems. An important component of a theoretical

framework for the concept of representation is increased empirical knowledge about IR

interactions. Armed with such empirical evidence, models may be developed, from which

theories may be derived, all of which would be based on data.

Goals of the Research

The discussion in this chapter so far provides a notion of what the problem is. The

research presented in this report should address the following goals:



16

1. ]Develop for IR, a unit of analysis for the study of shifts of focus in IR interaction;

2. Contribute to theoretical/conceptual notions of fundamental concepts such as user

information problems, information problem representation, and shifts of focus.

3. Contribute to the design of interactive information retrieval systems by supplying

designers with detailed information about different dimensions of user information

problems, and how participants in the search process shift their focus among such

dimensions;

4. Provide human search intermediaries with data on information search behaviors that

affect the quality of interactions, i.e., for training purposes;

Research Questions

Given the problems, and assumptions noted in the discussion to this point, the

following research questions are addressed with regard to representation in IR

interactions:

1. What aspects/dimensions of users' information problems are discussed by users and

search intermediaries during interactive IR?

2. What sequences/patterns of interaction behavior between users and search

intermediaries represent attributes of the user's information problem?

3. How much, and on which dimensions of user information problems do participants

focus during IR interactions (i.e., what patterns of interaction behavior among users,

search intermediaries, and texts are indicative of shifts of approach to the information

problem)?
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Organization of the Paper

The following chapter (2) presents a review of literature pertaining, first, to the

concept of representation, and then to information problems in information retrieval.

Chapter 3 describes a research design to study how users and search intermediaries

verbally and dynamically represent information problems during interactive JR. The

fourth presents the results of the study (using the methods outlined in Chapter 3).

Chapters 5 and 6 present discussion and conclusions of the study.



CHAPTER 2

LITERATURE REVIEW

Introduction to the Literature Review

The aim of this chapter is twofold. The first aim is to present an overview of

literature that supports the notion that users represent information problems both

cognitively, and in action. The second aim is to develop a theoretical framework out of

which the empirical study may be undertaken. Both of these aims are presented in way

showing that nearly all information science research has taken place in a functionalist

environment, consistent with study of systems based on assumptions of rational processes

(Anderson, 1990a).

In support of the first aim, conceptions of representation are drawn from fields

outside of information science. The disciplines of psychology, cognitive science and

artificial intelligence (Al), linguistics, and philosophy have all addressed the problem of

representation in one way or another. These notions of representation from other fields

are compared with information science's conception of representation in order to suggest

an expanded framework for information science. The second aim of this chapter,

therefore, is to suggest a research paradigm appropriate for the study of information

behavior. Currently, productive efforts within the cognitive paradigm (De Mey, 1992;

Belkin, 1990; Ingwersen, 1992; Ellis) have made strides toward modeling human

18
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behavior in information retrieval interaction. This chapter suggests that this research

paradigm could be expanded to include methods from behavioral psychology, sociology,

organizational theory, and the like.

Consequently, this literature review is arranged into two parts. First, the overall

framework within which the study was undertaken is shown. Second, a concept of

representation for information science is developed. This section includes discussions

pertaining to the rationalist/phenomenological dimension of the problem of

representation. Within that dimension, categroization theory, the represenation of

information, philosophical hermeneutics, and interpretive sociology are shown to have a

role in the present research.

Theoretical Framework

Burrell and Morgan Model

It is useful to establish a theoretical framework for research so that: (1) the

researcher may be grounded in his or her methodology and basic assumptions; (2) readers

may know more about the authors basic assumptions; and (3) the work may be placed

within a body of established theory, research, and knowledge. In order to show the

theoretical frame for this study, Burrell and Morgan's (1979) model of major sociological

paradigms provides provides direction (see Figure 2.1). Their model shows two

dimensions: (1) the radical change/regulation dimension; and (2) the subjective/objective

dimension. The subjective/objective dimension describes the different approaches that

may be taken in research with respect to the level of researcher involvement in the

research process. Objective views of research stress the need for researchers to keep
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distance between them and the object of research (i.e., they should remain objective in

their relationship with the subject matter being researched). Objectivist sociology tends

toward ontological realism, epistemological positivism, determinism, and nomothetic

methodology. In other words, objective sociology is based on the assumptions and

methodology of the natural sciences. One of the weaknesses of such assumptions is that

human behavior does not follow the regular patterns of natural phenomena such as atoms,

chemicals, or even biology and zoology.
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On the other hand, subjective research programs hold that purely objective,

detached observation is impossible, and even undesirable. Subjective involvement in

research is embraced as a means of obtaining deeper understanding of phenomena in the

social world. Subjectivists would argue that objective methodologies cannot reach

necessary levels of, or any richness of, understanding of human behavior. However, the

understanding gained through such subjective means comes at the price of results that

cannot be generalized or replicated experimentally.

The other continuum in Burrell and Morgan's (1979) model is that of regulation

and radical change. Although the radical change/regulation dimension has less bearing on

the problems of IR interaction than the subjective/objective dimension, it is useful to

include it in this discussion to establish context, and to give a complete accounting of

Burrell and Morgan's thesis. This dimension has its roots in the order/conflict debate

exemplified in the writings of Dehrendorf (1959) and Lockwood (1958) (cited in Burrell

& Morgan). Essentially, the debate is between factions of social thought that conceive of

social systems being motivated in one of two ways. First, the sociology of regulation

views social systems as primarily stable, consensus building entities that integrate

disparate factions. On the other hand, the sociology of radical change holds that change as

a result of conflict among factions is the primary motivator of social systems. It sees

coercion as the means of motivating action on the part of individuals in groups, and that

the general direction of societies and organizations is toward disintegration.

These dimensions form the boundaries of the four major research paradigms in

organizational theory research: (1) radical humanism; (2) radical structuralism; (3)
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interpretive sociology; and (4) functionalism. Radical structuralism and radical humanism

form a dichotomy of subjective and objective thought, but converge around the sociology

of radical change. Essentially, radical structuralists believe that scientific principles can,

and should, be applied to alter power structures for the ultimate good of citizenry. Social

engineering is an outgrowth of such thought. This paradigm applies Marxist theories in

an attempt to build a social order based on labor as opposed to capital. Radical

structuralism is objective to the extent that it views the society as an entity that may be

causally shaped by policy. Value is placed on the social whole, and not the individual.

Radical humanism, on the other side, perceives a distinct relationship between the

individual and society. This relationship is viewed as one in which society's will is at

conflict with that of the individual. Research in this paradigm is concerned with the

individual struggling to reconcile his/her existence with that of the social order. Both of

these paradigms in the sociology of radical change are concerned with change and

conflict: radical structuralism from the perspective of society's need to break free from the

greed and individualsim associated with traditional social orders such as capitalism; and

radical humanism from the standpoint of the individual's need for meaning as conflicting

values are thrust onto them. These two paradigms are not meaningless with respect to IR

interaction. Critical theorists such as Frohmann (1990; 1992) have argued convincingly

for alternative analyses with regard to human factors in information retrieval. Others have

taken the feminist theoretical approach to problems in IR. These are valid research

programs, and offer insights into IR problems from new perspectives.
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Nevertheless, the dominant research programs for information behavior have been

in the functionalist, and to a lesser extent, in the interpretive paradigms. The reasons for

this are complex. First, right or wrong, IR user studies have assumed information seeking

to be an activity that is individually conceived and motivated. Alternatively, Hjsrland

(1997) suggests that a user's social setting creates his conception of need and motivates

his information seeking behavior. Hjsrland's view represents an arguement for research

within the theoretical frames of radical change. Yet, the individualist views of

information seeking represent the dominant research mode.

Consequently the most prevalent paradigms for IR interaction, are interpretive

sociology and functionalism. Functionalism has the longest tradition in sociological

thought. Its roots are in Newtonian methodology and assumptions for the study of natural

sciences (Burrell & Morgan, 1979). As an objective paradigm, it is distinguished from

radical structuralism by its focus on society as a regulated, ongoing entity that may be

observed objectively. Functionalism holds that regular patterns of societal behavior may

be identified and predicted through rigorous, controlled experimentation. On the other

hand, interpretive sociology relies on subjective methods, mostly derived from modern

phenomenology. By their nature, subjective methods rely heavily on the interaction

between researcher and subject in order to derive interpretations of social phenomena. In

other words, interpretive researchers (in the extreme) make no attempt to distance

themselves from their subject matter. In fact, intimate involvement with the objects of

study is required for in depth, thorough analyses of the type not possible through

objective means. On the subjective side of Burrell and Morgan's model, interpretive
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sociology differs from radical humanism in its assumption of society and human

interaction as one of consensus building, rather than one of conflict and coercion.

Burrell and Morgan's (1979) framework of sociological thought is a good starting

point for framing research in IR interaction. Using that frame as a basis for IR interaction

research implies the assumption that information science is a social science. In some

research centers, however, information science is thought of as engineering, or as an

extension of computer science because of the system design component. Salton and

McGill (1983), Croft, Lucia, Cringean, and Willett (1989), and Kraft, Petry, Buckles, and

Sadasivan (in press) represent examples of an engineering approach to information

science. (The ACM SIGIR conference is an example of a research group that is largely

devoted to engineering approaches to IR). However, there exists a body of research that

has its roots in the social sciences. This research is primarily concerned with "user

studies" (Wilson, 1983). User studies seek to understand more about how people seek,

use, interact with information and information systems. Because of its emphasis on the

human interaction with information and information systems, user studies research

programs are necessarily aligned with research programs in the social sciences (including

psychology, linguistics, communication, etc.). Therefore, knowledge of the major

paradigms of social science theory and methodology is essential in order to produce

research results that are meaningful within, and beyond, information science. The present

research is situated within the sociological paradigms described by Burrell and Morgan.

The exact positioning of the study is described in the next section.
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Theoretical Framework for the Present Study

This study falls within the functionalist paradigm, but not without influence from

the interpretive paradigm. As a result, this study assumes a regulated, consensus building

environment in which information retrieval takes place. This study is functionalist in

nature because it assumes some objectivity in the data, and in the analysis. It also assumes

that, to some extent, that the analysis may be verified for reliability. That is, others could

analyze the same data, and obtain the same findings within a reasonable range of

consistency. However, it is the definition of reasonable that brings an influence from

interpretive sociology. The data obtained in real instances of human interaction are not

easily objectified. Objectivity with respect to the meaning of interaction can only be

achieved within a reasonable range. There are many different levels on which such

complex behavior may be defined. Therefore, regardless of the structure and controls

placed on the analysis of human discourse, there will always be some disagreement

among different researchers on the meanings associated with human interaction. This

difference is the result of different interpretations of meaning. These different

interpretations, at worst, are inevitable, and at best, become a dialectic for increased

understanding of complex subject matter.

This study is primarily a qualitative study, in the same way that hermeneutics is

qualitative. In other words, qualitative analyses, while not lacking in control, rely heavily

on researchers' interpretations of data (Taylor & Bogdan, 1984). Qualitative research, on

one hand, may be thought of as antithetical with objectivist research. In such a view, it is

impossible, and even illogical, to be objective in one's interpretation (Lincoln & Guba,
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1985). Another view, however, holds that qualitative and quantitative (objective) methods

are compatible (Glesne & Peshkin, 1992). In this pragmatic scenario, the strengths of one

approach augment the weaknesses of the other, and vice versa. This study, although

primarily qualitative, utilizes necessary quantitative methods as needed to test interpreted

notions. This combination of the qualitative and quantitative approaches is common in

human oriented research in information science. Even reserach in which qualitative

methods are employed (Fidel, 1993), the research is carried out within the functionalist

paradigm. That is, qualitative analyses, which by nature require that researchers

subjectively interpret data, are carefully constructed to support interpretation by way of

quantification.

In summary, this study fits the Burrell and Morgan's (1979) model as shown in

Figure 2.2. This study is functionalist for the following reasons:

1. it assumes that interactive processes may be categorically grouped;

2. as a result of "1," such grouping suggests the potential for regularities in interactive

behavior;

3. by extension of "1" and "2," results obtained from such grouping may be held to

objective measures of accuracy.

In addition, this study falls within the cognitive paradigm of research in information

science (to be discussed in detail later in this chapter). The cognitive paradigm is based

on scientific method: objectively identifying and isolating of naturally occurring

phenomena to be studied as variables in a research environment (Anderson, 1990b;
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Gardner, 1985; De Mey, 1992). However, this study, as with other IR interaction studies,

contains influences from the interpretive paradigm.
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react to their environment in non-rational ways. Instead of carefully preparing a strategy,

and then carrying through with it, the participants typically talk briefly about an

information problem, and then begin searching "experimentally," by "trial and error"

(Spink, Goodrum & Robins, 1995; 1996; Saracevic, Mokros & Su, 1990). This is not to

say that there is no plan, or that the participants' actions are without direction. Certainly,

they are guided by goals related to their information problems. In addition, the IR system

itself provides a structure (i.e., search syntax, procedures, etc.) within which the

participants must work. Yet, those goals are not always pursued on a straight path. The

experimental nature of the information seeking process requires that alternate paths be

attempted, and that failures mingle with successes. Therefore, the researcher's job is, in

part, to interpret the participants' goals, subgoals, and meanings of actions from the

actions themselves. This would not be necessary if actions were neatly parceled and

fabled with their intentions. But actions, intentions, etc. flow one into another during

human interaction, and therefore, they must be studied, identified, broken down and

interpreted.

The second reason for the interpretive influence is the researcher's role in the

process. Because human interaction behaviors are complex, assigning objective meaning

to such behaviors is problematic. Each action, or set of actions, performed by participants

must be considered within a context (Wittgenstein, 1953; Winograd & Flores, 1987;

Blair, 1990). Each context may be part of a larger context, and so on. An action may be a

part of some subgoal, and so on. In other words, to derive any meaning from any

particular action, or set of actions, a researcher must make judgments about that action's,
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or set of actions', place in the overall interaction. These judgments must be made on

multiple levels, weighing a potentially infinite number of factors. The researcher must

abstract from reality a frame within which to observe interaction events. The frame,

however imperfect, is built from judgment and interpretation of a complex myriad of

events. Interpretation therefore, is inevitable in human research. The interpretation of

texts (hermeneutics) has a long tradition of allowing researcher judgment into the

research process. This is not to say that interpretation should take place in a haphazard

fashion. Certain controls such as intercoder agreement checks may be used to increase the

reliability of the research. Also, an increased volume of research in an area may produce

different results, but overlaps in findings may prove to be areas for fruitful research.

In fact, interpretation may be thought of as having an advantage over objective

research. Alluding to historical research and hermeneutic methods, Gadamer (1990)

suggests:

Obviously, in the human sciences we cannot speak of an object of research in the

same way as in the natural sciences, where research penetrates more and more

deeply into nature. Rather, in the human sciences the particular research questions

concerning tradition that we are interested in pursuing are motivated in a special

way by the present and its interests. The theme and object of research are actually

constituted by the motivation of the inquiry. Hence historical research is carried

along by the historical movement of life itself and cannot be understood

teleologically in terms of the object into which it is inquiring. Such an "object in
itself" clearly does not exist at all. This is precisely what distinguishes the human
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sciences from the natural sciences. Whereas the object of the natural sciences can

be described idealiter (sic) as what would be known in the perfect knowledge of

nature, it is senseless to speak of a perfect knowledge of history, and for this

reason it is not possible to speak of an "object in itself" toward which its research

is directed. (pp. 284-285)

Hence, interpretation is not only inevitable, but it is necessary. The study of human beings

and social environments, as opposed to natural phenomena, requires interpretation. In

summary, interpretation at the observational level is inevitable in human research,

Therefore, the theoretical framework for this study includes interpretive elements.

Specifically, hermeneutics has provided a framework within which texts may be

rigourously interpreted. Hermeneutics has been expanded in the twentieth century to

include a wide variety of phenomena that may benefit from interpretive study (Gadamer,

1990; Habermas, 1988). Gadamer notes, "the hermeneutical problem is not one of the

correct mastery of language, but of the proper understanding of that which takes place

through the medium of language" (p. 385). In other words, any experience may be

interpreted beyond the confines of language itself. Language, in written text, or

transcribed conversation, is only one means of uncovering the meaning in a situation.

Researchers must be willing to view the entire set of circumstances for cues that will give

a more complete understanding of any given situation. In interactive IR, a more complete

understanding may be gained if interpretive methods are employed. IR interactions are

complex events involving language, cognition, communication dynamics, computers,
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social structures, etc. These factors may not be accounted for with methodology that

focuses solely on language.

This chapter presents a theoretical framework for the empirical study that was

undertaken and described in subsequent chapters. The empirical study is meant to show

how information problems are represented in IR interaction, and how participants in IR

interaction shift their focus among aspects of information problems. In order to

understand how information problems are represented in IR interaction, the concepts of

representation, discourse, and information problem-as they are interpreted--for

information science--must be explained.

Overview of Representation and Information Retrieval

In this section, I describe two competing twentieth century traditions related to the

concept of representation: rationalism and hermenuetics. These beginning paragraphs

briefly describe what is meant by these two terms, after which, each tradition is discussed

in detail, and each is related to relevant concerns within IR.

Information retrieval is an activity involving technology and humans. A human

being, for whatever reason, may decide to consult some information resource. Regardless

of what type of resource is consulted (e.g., friends, experts, the World Wide Web, paper

indexes, Dialog, etc.), the person's cognitive processes are aimed at searching for, and

categorizing, new information. To some extent, humans characterize this new information

according to its usefulness for problem solving. If humans do make judgments regarding

the usefulness of information, then they must to some extent, compare new information

with their current conceptions of their information problem. Without such a comparison,
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judgments regarding the usefulness of strategy, retrieved documents, etc., would be

difficult at best. This line of thought is referred to as rationalism, and falls into the

category of modem thought.

Such rationalist thought may be further illustrated by Taylor's (1968) theory of

visceral needs. He describes 4 levels of ability to express need: (1) actual but unexpressed

need (visceral need); (2) known, within-brain (conscious need); (3) formally stated need

(formalized need); and (4) question presented to an IR system (compromised need). In 1,

only a vague realization of an information need is cognized. Stage 2 produces an

awareness of the problem, although still unexpressed. Stage 3 involves actively seeking

information to satisfy the need. This may involve speaking to others in order to express

the need. In other words, the need, at this point, can be expressed. In stage 4, some sort of

formal query may be made to an IR system. This process of moving from a vague

awareness of a problem to a concrete representation in the form of a query is a rational

model of human performance.

Taylor's (1968) is also a model that succinctly displays the process of reduction

that occurs between:

1. the primary need representation (mental)

2. through a secondary representation (awareness)

3. through a tertiary representation (expressed)

4. and finally to a quadriary representation (compromised).

In such a model, Taylor is suggesting that human beings mentally represent some form of

information need. Furthermore, he proposes that as information need awareness increases,
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one's ability to fully express it decreases. That is, at levels 3 and 4, one compromises the

realized awareness of one's information need with the terse, clumsy query. However, in

order to know that a query is inadequate to fully represent one's information need, one

must be aware of such need in the form of mental representations on which one may

reflect.

The "cognitive viewpoint" or "cognitive paradigm" has slowly gained acceptance

for IR research over the past 20 to 25 years, and serves as an example of the rationalist

tradition. This line of thought falls methodologically within the functionalist (Burrell &

Morgan, 1979) camp, and is discussed in detail later in this chapter. But for now, it is

enough to say that researchers working out of this cognitive viewpoint are attempting to

explain information behavior by assuming that cognitive processes are an integral part of

all IR activities. Strongly associated with the cognitive viewpoint is the concept of

representation. For IR, representation has been thought of primarily with respect to

information objects such as texts. However, as noted later in this review, most

epistemological thought is based on the assumption that mental representations of some

kind are significant, if not primary causal agents for human action. That is, representation

serves as a basis for interaction between cognitive processes and the world.

However, twentieth century phenomenology has produced a line of thought that

runs counter to the notion of representation as causality. Writers such as Heidegger,

Wittgenstein, Gadamer, Maturana, and Habermas have, in various ways, challenged the

notion that abstract mental representations govern action. In essence, they maintain that

humans may act without the benefit of reflection, and hence, without the benefit of
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representations. In fact, action is more the result of situation/context than of

representation. This line of thinking is called hermenuetics, and falls under the broad

category of postmodern thought. The methodolgy employed by hermenuetic researchers is

interpretive (Burrell & Morgan, 1979) in nature. There is still considerable debate

between the rationalist, and the hermeneutic/ontological positions: neither has been

fatally discredited. In the following two sections, each line of thought is discussed

historically, and as each relates to information science.

Rationalist Views of Representation

In philosophy, the concept of representation is discussed in the literature relating

to epistemology, which is the investigation of the circumstances influencing when

knowing can take place and the boundaries of what one can know (Gallagher, 1982).

Written evidence of the notion that human cognitive behavior involves some form of

mental representation(s) of the world around them can be traced to Plato (trans. 1949) and

Aristotle (Sorabji, 1972). In Meno, Plato constructs a question for Socrates by Meno as

follows:

And how will you inquire, Socrates, into that which you do not know? What will

you put forth as the subject of inquiry? And if you find what you want, how will

you ever know that this is the thing which you did not know? (p. 36)

This passage has two implications for this paper. First, the fundamental activity of

information retrieval is submitting queries (based on vaguely understood information

problems) to a system, and picking relevant documents from a list returned by the system.

Meno is asking Socrates how to proceed with an inquiry into the concept of virtue. He
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wants to know how to frame the inquiry, and on what criteria might he judge the results

of the inquiry;. he is asking how one deals with anomalous states of knowledge (ASK)

(Belkin, 1980; Belkin, Oddy, & Brooks, 1982). Any such broad topic inquiry is

representative of information problems which are commonly brought to IR systems.

Second, Meno is asking about the nature of knowledge. Are there generic, mental

knowledge structures available to assist the process of inquiry? If one is evaluating

potential solutions to a problem previously unsolved, what mental structures, if any, will

assist one in this evaluation? Plato was not assuming mental structures to the extent of

modem cognitive scientists. His assertion was that "all inquiry and learning are but

recollection" (Plato, 1949, p. 37) from a soul that is immortal and has learned all there is

to learn. Nevertheless, this process of recollection requires some form of imagery or

structure in order to function.

Aristotle thought of memory, and thus, recollection as mental pictures (Ferguson,

1972). Following Plato, Aristotle espoused the notion of association of ideas.

Furthermore, Aristotle characterized the mental content of recollection as mental images

(Sorabji, 1972). These images, according to Aristotle, are causally derived from

perception. When one recollects, according to Aristotle, one sifts through mental images

of varying degrees of similarity to the original perception.

Decartes's psycho-physical dualism raised mental activity to that which generates

its own representations of the world (rationalism). However, empiricists (e.g., Locke,

Hume, Berkeley) were diametrically opposed to Descartes, asserting that non-physical

entities, such as the "mind," did not exist. Rather, empiricists, hold that sensory
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experience is the "matter" of thought. Twentieth century research paradigms such as

behaviorism may be traced to empiricist principles, while writers on the philosophy of

mind, such as Searle (1992) may be aligned more closely with Cartesian thought.

Extreme behaviorism suggests that human thought and action is controlled exclusively by

environment (i.e., stimuli) (Gardner, 1985). Searle, on the other hand, is concerned with

the phenomena of consciousness. That is, he would like to understand how conscious

mental states are formed by unconscious objects such as neurons. It would be unfair to

call Searle a Cartesian philosopher, because he is open to materialistic explanations of

consciousness. However, because of his interest in subjective mental states, and because

Descartes offered the first major explanation of such states, then Searle's work may be

aligned with the Cartesian tradition as opposed to the empiricists.

What does all this say about information retrieval interaction? As mentioned

earlier, it is assumed that a human involved in information seeking behavior constructs

strategy and makes relevance judgments guided by mental representations of his/her

information problem. This assumption falls in line with the rationalist, Carteisian

tradition, as interpreted through Kant, and the modern cognitive paradigm. That is, mental

states cause bodily activity. Put another way, a person's conscious state produces an

awareness of the need for information to fill a knowledge deficit. The person then goes to

an information resource to seek information.

On the other hand, an empiricist might explain information seeking by pointing to

external causes. In other words, a person feels uncomfortable because they are under

pressure from institutional concerns to write a paper. Furthermore, it would be
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unacceptable to write such a paper based on what the peron already knows, because such

writing would not contribute to a larger body of knowledge. This person's environment

plays a large part in determining his actions. He is not, primarily, a being who controls his

world through rational thought and action. This person is merely a conduit in causal

relationships taking place in the world at large.

One of the major implications of empiricist thought for IR is in what may be

termed, the system orientation. This research program in IR has been inexistence since

mechanisms, however primitive, were devised to facilitate information retrieval.

Examples of the system orientation may be found in the form of clay tablets that marked

the content of rooms filled with records in ancient Mesopotamia (Johnson, 1976), in

concordances, indexes, and digital computers. The system orientation has produced the

bulk of research in the field of information science over the past 50 years. It is represented

in the work of Taube, Cleverdon, Salton, Bookstein, van Rijsbergen, Maron, Kraft, Croft,

Lancaster, Kilgor, to name only a few.

The System Approach in IR

The system approach to IR has grown out of concerns with the "library problem"

(e.g., Maron & Kuhns, 1960, p. 217), the problem of searching and retrieving relevant

documents from IR systems. The hardware and software problems associated with

document retrieval and document representation still persist. The development of

digitally based IR systems requires computer programs that match requests with stores of

documents, and then produce output. In sophisiticated systems of this sort, both input
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terms, and output text, may be ranked accourding to preset criteria. The challenge to

researchers in this area is to develop algorithms that optimize such rankings.

Algorithms for automatic IR functions such as indexing, abstracting, and output

ranking have been developed along two separate directions: statistical methods and

linguistic methods. Statistical methods seek to establish a set of index terms for

documents through word-frequency counts, the assumption being that words which occur

within a particular range of frequency will be highly descriptive of the text (Salton, 1986;

van Rijsbergen, 1979, p. 16). Linguistic methods, on the other hand, use syntactic or

semantic parsing of the document text in order to extract highly descriptive terms or

phrases. Linguistic methods represent a more recent development in the application of

algorithms (Dillon & Gray, 1983; Fagan, 1989; Gardin, 1973; Schwarz, 1990).

Statistical methods in IR system research.

One of the advantages of statistical methods is that weights can be assigned to

significant terms based on the frequency of their occurrence. Sparck Jones (1972)

attempted, with some success, to develop weighting schemes which link documents with

similar weights in an effort to retrieve documents, even if the requests were ambiguous.

Similarly, Salton and Yang (1973), experimented with different variations on frequency

alone as a determiner of weight. Both of these studies rely on the measure of precision

and recall to assess the level of exhaustivity and specificity which their respective systems

were able to achieve. If a query produced high recall, then the indexing could be said to

be exhaustive, and conversely, if the precision of a query was high, and the recall was

low, the indexing was highly specific. Some problems with this measure are discussed
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later in this section. The advantages of statistical methods are that it is easy for a machine

to perform such a task, and it is much cheaper to develop a statistically-based algorithm

than it is to do the same with a linguistic method.

Linguistic methods in IR research.

Efforts to parse text into descriptive terms or phrases have taken the form of

syntactic or semantic analysis of text. Syntactic analysis of text is an attempt to identify

descriptors through sentence structure or other syntactic criteria. For example, Dillon and

Gray (1983) developed and tested the Fully Automatic Syntactically based Indexing of

Text (FASIT) system which extracts terms, and then tags them according to

predetermined syntactic categories. The terms are then disambiguated by syntactic

analysis, and then the terms are grouped by concept and assigned weights according to the

level of significance judged by the syntactic parsing.

Semantic analysis of text works from a syntactic analysis of the text so that

subjects, adjectives, and verbs can be found. These parts of speech are analyzed for

meaning based on, for example, probabilities of meaning based on their position in a

sentence, etc. One of the principle advantages of this method over a purely syntactic

method is that more complex descriptors can be generated through phrase analysis. These

complex descriptors represent documents far more accurately than single term

representations. Fagan (1989) discussed the potential of semantic methods and complex

descriptors. He proposes a system of matching phrases against a thesaurus, and, based on

the number of terms in the phrase which match terms in sections of the thesaurus,

discrimination weights will be assigned to the phrase. Fagan's study did not show much



40

improvement over other methods and he doesn't think it will. Semantic methods have the

potential of creating accurate and flexible representations of documents, but are extremely

difficult and expensive to develop at the present time.

Critique of System View

The difficulties with statistical and linguistic methods are numerous. Three of

these problems are discussed below.

1. Precision and recall are poor evaluators of system performance. Precision and recall

measurements are typically employed by researchers to evaluate a system's performance.

These measurements rest on the assumptions that: (a) all documents in the system are

known; (b) all documents in the system can be judged in advance for their usefulness

(relevance) for any given problem; and (c) users' relevance judgments are a single event

based solely on a text's content. Assumption a is valid only in the case of small test

collections. Assumptions b and c are based on static notions relevance. A user's judgment

of the usefulness of a document may vary with respect to his or her information seeking

stage (Kuhlthau, 1991), criteria other than the topic of the document such as availability

of the text (Barry, 1994), or his or her ability to express the information need to an

intermediary or to an IR system (Belkin, 1980; Taylor, 1968).

2. Language is treated as if it were precise. Although natural language processing

systems have made tremendous strides in the past decade (Turtle, 1994), language will

remain a problem for system designers. The reason for this is that language can be best

understood by how it is used, rather than by what is said (Blair, 1990; Wittgenstein,

1953). In other words, it may be possible to understand more about what a user says to an
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intermediary if his or her motives or goals are understood. Words taken on their own

account may be misleading. For example, in a library reference situation, a user may

request directions to the current periodicals. The librarian, being experienced with such

requests, may encourage the user to consult an index if s/he has a specific problem.

However, the user may only be there to meet a friend, rather than to seek information.

Parsing algorithms can only go so far in sorting out what a person means, versus what

they say.

3. Human interaction with information systems is largely ignored. In Chapter 1,

Assumption # 3 states that information seeking is a highly iterative, non-linear, and

uncertain process, in which factors other than the topic of the search play a role. In some

systems research (e.g., Salton, 1972), queries are constructed for use in the experiment

(on a small, experimental database), and search output is judged for relevance by a paid

assistant, or the like. In reality, a user has some stake in the outcome of the search. He or

she is not a disinterested researcher (or research assistant). Because of that stake, a real

user is able to reformulate queries based on his or her domain knowledge, and interest in

completing a task. Depending on what is at stake, a real user may iteratively query the

system until s/he is sure that s/he has made a comprehensive search. Depending on what

stage of a particular project s/he is working, different types of queries may be formed for

the same general topic. A more complex set of circumstances is realized when

information problems are considered to be part of the query and relevance judgment

process, than when queries are sliced away from them.
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In response to the inadequacies of the system approach, researchers began looking

at the other side of the equation in IR: human beings who use such systems. During the

1970's, a research program began to establish itself around user-related concerns.

Examples of such concerns are information needs and uses (Dervin & Nilan, 1986),

human information behavior (Wilson, 1983), motivations for information behavior

(Belkin, 1980), IR interaction (Saracevic & Kantor, 1988a; 1988b; Ingwersen, 1982;

Fidel, 1985; Belkin, Brooks & Daniels, 1987), and psychological/mental aspects of

humans in contact with IR systems (Borgman, 1986). This type of research falls into the

category of what has been termed the cognitive viewpoint (Belkin, 1990; De Mey; 1984).

The Cognitive Viewpoint in Information Science

In the past two decades, a second research approach has grown in IR: that of users

and intermediaries interacting with IR systems. For users and intermediaries alike, the

problem of finding useful documents from an IR system consists of (in the most general

of terms): (a) forming an understanding (i.e., representation) of a user's problem; and (b)

translating that understanding into a query to be presented to the information system. IR

researchers (Belkin, 1990; Brookes, 1977; Ellis, 1992; Ingwersen, 1982, 1984, 1992)

have referred to the new research approach as "cognitive viewpoint" in information

science. The cognitive viewpoint is the natural extension of a concern with the quality of

human interaction with IR systems. Essentially, the cognitive viewpoint assumes that

cognitive processes are ubiquitous in IR. As Belkin (1990) notes:

For information science, taking the cognitive view has typically meant considering

its scope as being concerned with some sort of human communication system, in
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which texts play a key role, and of individuals within that system in their

interactions with texts (or information), and with one another in relation to such

texts. (p. 12)

Here, Belkin speaks of the dynamic nature of human interaction with information that is

ignored in most systems studies.

Saracevic (1989) proposes a triadic model (shown in Figure 2.3) that illustrates

the importance of interaction in IR processes. Saracevic points out that any number of

interactions may be at work in IR processes. Examples are dyadic interaction U-I,

involving interaction paths p and q, dyadic interaction C-I, involving interaction paths r

and s, and triadic interaction involving paths p, r, and t. Saracevic also notes several other

factors that affect the interaction process such as context. Context may be thought of as

the situation which motivates a user seek information. In fact, Saracevic describes it as a

user's intent, knowledge states, problem, etc.

This basic notion of a triadic model of IR interaction begs a number of questions

about the human participants. For example, "What types of cognitive structures motivate

information seeking?" or, "What types of cognitive structures are necessary for an

intermediary to interpret a user's information problem and then construct a query?" or

even, "What do we really need to know about these cognitive structures to effectively

facilitate information flow?" (i.e., "Can IR systems be made more effective if the

designers know about schema theory?"). The last question is beyond the scope of this

paper, but the first two are pertinent. In the next section, these questions are addressed

through the literature cognitive science.
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p

U q

r
S

U = user
I = intermediary

C C = computer
p, q, r, s, & t = paths of

interaction

Figure 2.3. Triadic model of interaction in information retrieval (adapted from Saracevic,

1989, p. 76).

Cognitive Science: Categorization and Representation

Cognitive science combines the efforts in disciplines such as mathematics,

computer science, psychology, linguistics, cybernetics, artificial intelligence, information

theory, philosophy, etc. in order to better understand the operations of the human mind.

Another important aspect of cognitive science is the use of computers simulate and model

human mental processes (Gardner, 1985; Anderson, 1990b). Two important aspects of

cognitive science theory are categorization theory, and theories of meaning-based

knowledge representations. Both of these aspects have potential implications for the study

of users and systems.

One of the important contributions made in psychology and other cognitive

studies is categorization theory. Categorization is a fundamental human activity in
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general, and is fundamental to IR interaction specifically. If Categorization theory is a

body of work from psychology that attempts to explain the processes by which humans

classify stimuli. There are two main branches of categorization theory: (1) a

rational/adaptive approach; and (2) a similarity-based approach.

Rationalist categorization theory.

A rational approach to the analysis of behavior holds that a system will optimize

its behavior by adapting to its environment (Anderson, 1990a, 1991) (rational, in this case

refers to economic theory of optimization, rather than to the technical, philosophical term

employed by Descartes, and others). This rational approach also supports assumption 3

(Chapter 1), that the behavior of users and intermediaries as evidenced through verbal

protocols, for example, is the best way to infer human cognitive structures. According to

Anderson, in order to understand human behavior in terms of its adaptive nature,

behavior should be analyzed in a six step process:

1. understand what the system is attempting to optimize;

2. understand the environment in which the system's actions take place;

3. make assumptions about the costs involved in achieving optimal performance;

4. derive specifically what optimal performance is, given steps 1-3;

5. analyze empirical results to see if the theory holds true;

6. if predictions are inaccurate, reiterate steps 1-3 using different assumptions.

The end result of this process is a set of Bayesean probabilities that some object, n 1, n2,

... nx, will be included in some category, ki, k2, ... kx.
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Three points must be made about this method of behavior analysis. First, a

rational method of building theory is dependent on observations of human behavior, and

the behavior of the environment in which the behavior occurs, as opposed to purely

cognitive research which attempts to understand how the mind works in order to explain

behavior. One advantage to such an orientation is that behavior is much easier to identify

and quantify than mechanisms such as schemata and associative networks (Anderson,

1991). Therefore, if a scientist is observing behavior, s/he will find it easier to control the

test environment, and to verify the results if s/he is observing behavior rather than

attempting to infer mechanisms. Another advantage of observing behavior in a known

environment is the fact that the goals of the system are taken so heavily into account, and

that these goals are also considered in terms of the costs to the system. This knowledge

also gives the scientist something concrete to measure and on which to build theory. With

these assumptions in mind, the JR researcher can proceed within a context designed to

explain behavior in terms of a users goals and intentions.

The second major point about rational theory building concerns the assumption

(which may be faulty) that humans always act in ways which will optimize adaptation to

their environment. In other words, how can we explain instances in which people do not

achieve optimal adaptation, even when they know what it is? Baron (1991) cites several

examples of irrational behavior on the part of humans, such as choosing immediate

gratification instead of long-term gain. Anderson (1990a) counters that humans, on the

surface, may only appear to act irrationally. For example, it may be asked, if human

behavior is rational, and a person knows the rules of chess, then why does a person who
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plays chess not play a perfect game? Anderson argues that the question just asked ignores

the fact that the costs of computing the potential outcomes of each possible move are too

high to be paid by even the most elite chess player. Therefore, the person who plays less

than perfect chess, even with knowledge of the rules, has actually adapted to the

environment of the chess game by choosing not to spend the time and effort (which

would be incredibly high) needed to play a perfect game. To put it briefly, the expected

benefit of winning a chess game in the most elegant possible fashion does not justify the

costs. (I should note that Anderson (1990a) attributed the chess example to Alan Newell;

however, no citation was given). Yet, even if poor performance in a task can be explained

by the need to minimize costs, it is unlikely that human behavior can be explained

comprehensively by rational explanations. On the other hand, it is probable that a high

percentage of behavior can be explained rationally, and therefore, a rational analysis may

be a valid approach for IR inquiry.

The third, and final, point to be made about the rational analysis of behavior

concerns the use of Bayesian probability analysis with respect to category membership.

Anderson (1991) uses a Bayesean algorithm which he has adapted from artificial

intelligence which uses the following four steps to determine categories for novel stimuli:

1. With no prior exposure to objects, the category partitioning is set to be the empty set

of "no categories."

2. As objects are analyzed, calculate for each category k, the probability that each

additional object belongs to category k, based on the features of the additional objects,
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or P(j I F). Also, the probability that the new object comes from a new category is

P(0 I F), where 0 is the new category

3. Partition the incoming objects to categories with the maximum probability of

including the object.

4. In order to calculate the probability that a value j exists in an unseen dimension i

based on known features F, the following equation should be used:

P (j I F)= P(k I F)P (j Ik),
k

where P(j I F) is the probability that the new object comes from category k, based on

features F and P,(j I k) is the probability that value j is displayed on some dimension i

and will be displayed by an object from category k.

It may be seen from this algorithm that each iteration of a new stimulus to the

system categorizes objects based on the object's features, and builds expectations for the

categorization of each subsequent object which is introduced. This Bayesean treatment of

categorization is reminiscent of Maron and Kuhns (1960) work on probabilistic indexing

for IR, and of term relevance feedback weighting algorithms by Robertson and Sparck

Jones (1974).

An example of an IR model which takes account of intentional, rational

assumptions is Ingwersen's (1996) "Global Model of Polyrepresentation in IR" (p. 37)

(Figure 1.1), in which the cognitive space of the user consists of information need,

problem state (characterized by various states of uncertainty), the current cognitive state,

and work-task/interest domain (e.g., discipline). His request model builder interface
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models the user and gathers representations from an information space (characterized by

semantic entities represented by a variety of techniques). Essentially, Ingwersen's is an

assumption of an intentional user with rational goals. His model should provide fertile

ground for testing within an intentional/rational framework.

However, categorization may be considered from a different point of view. Instead

of assigning probability measures to items being categorized, categorization may be may

be thought of as a meaning association. In the following section, such notions are

presented.

Meaning-based knowledge representation.

Meaning-based knowledge representations are mental structures which encode

important aspects of events and leave out unimportant details. Examples of such

theorized structures are frames, schemata, propositional representations, templates,

mental models, scripts stories, etc. (Anderson, 1990b; Kosslyn, 1978). For example,

schema theory holds that people store general representations (stereotypes) of categories

of knowledge to which they compare incoming experience (Anderson, 1990b). A schema

of an automobile, for example, might include knowledge (slots) that automobiles have

four wheels, engines, windows, seats, a steering wheel, a speedometer, windshield

wipers, and so on. The value of schema is its meaningful organization of our knowledge

about concepts.

In IR, some researchers have chosen to follow the terminology "mental model."

For example, Marchionini (1989) attributed adolescents' ability to move from a print to an

electronic version of an encyclopedia on their ability to alter existing mental models. That
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is, the high performers were able to quickly adapt models of print-based searching to the

capabilities of the electronic interface. Similarly, Borgman (1986) found that users who

were trained to understand the overall capabilities of a system performed better on an

unfamiliar OPAC than those who were trained only procedurally (e.g., how to do a title

search). Mental models then, are thought to be more specific than schemata as

representations of objects. In fact, they constitute a person's understanding of how a

particular system works. They are a means by which a person may mentally "run" a

scenario a system to test the scenario's efficacy (Katzeff, 1990). In order to infer the

nature of the users' mental models, Marchionini assigned tasks and analyzed keystrokes,

while Borgman also assigned tasks, but conducted interviews with the participants.

In order to synthesize the work from other disciplines, it is necessary to explore

how the preceding discussion of philosophy and cognitive science can be incorporated

into IR views on representation. The next section will begin with an overview of the

pertinent aspects of information retrieval, and proceed to narrow to discussions of

representations of information problems in interactive IR.

Rationalist Approaches to Interactive IR

The next two sections describe the critical notions of interactive IR, namely:

1. information problems;

2. information seeking (including search intermediaries and IR systems);

These two components of interactive IR have the cognitive view as their foundation.

Therefore, their orientation is a rationalist, and based strongly on notions of cognitive

representations. Each is discussed in the following sections.
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Information Problems: Rational Perspectives

Information problems are defined in this paper as the composite of all cognitive,

social, environmental factors that appear to cause an individual to engage in information

seeking behavior. Information problem are critical in the process of retrieving information

because they are the primary determining factor for conducting interviews, setting search

strategy, and making relevance judgments. In short, the information problem of the user

guides all interactions with IR systems. The review presented in this section is a

discussion of such notions of information problems.

Belkin and Vickery (1985) conceive interaction in IR to be involved in all

components of information seeking behavior, including:

" information problems resulting form circumstances including, but not limited to, the

social and cognitive systems associated with users;

" questions;

" dialog among participants;

" language;

" human-computer interaction;

" search strategy;

" design of expert systems.

In their paper, Belkin and Vickery stress that motivations for information seeking

behavior result, not from some disconnected need for information (i.e., information need),

but from a user's interaction with his or her social environment (i.e., information
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problem). This larger view of information seeking is also a more complex one. There are

more variables in an information problem than in an information need.

Information need, in the traditional sense, is assumed to be a need for some sort of

specified information. The social, environmental, or cognitive factors leading to a user's

use of an IR system are not considered (nor are the subsequent uses of the retrieved

information). Ingwersen (1996) argues for retaining the term, information need, in

situations that are relatively stable (i.e., less variability in the social or cognitive factors

which determine search motivation) such as ongoing selective dissemination of

information (SDI). Nevertheless, this paper assumes that in cases of more variability of

cognitive and social factors, the term, information problem, is viable as a description of

user motivation for IR interaction.

This notion of information problem grows out of a body of literature dating to the

mid-1970s that began to break from the traditional study of systems, and begin to focus

on users. For example, Dervin (1976; 1977) began looking at social contexts of how

people use information, and encouraging information professionals to probe users for

such information in order to better serve them. Other researchers began to talk of

problematic situations that motivate people to engage in information seeking (Wersig &

Windel, 1985).

The hypothesis of information problems that generated the most research during

the 1980s and 1990s is Belkin's (1980; Belkin, Oddy & Brooks, 1982) anomalous states

of knowledge (ASK). Essentially, Belkin recognized that a user enters into interaction

with an IR system due to some acknowledged gap (i.e., anomaly) in her (his)



53

understanding of a topic or situation. Because of the gap of understanding, the user may

experience difficulty expressing a need. Therefore, the functions of an JR

system/intermediary might include the ability to investigate a user's ASK, rather than an

information need.

Table 2.1

Functions of an Intelligent Intermediary for IR as Specified in MONSTRAT (Belkin,

Brooks & Daniels, 1987, p. 134)

Name of Function
Problem State

Problem Mode

User Model

Problem Description

Dialogue Mode

Retrieval Strategy

Response Generator
Explanation

Input Analysis

Output Generator

Determine position of user in problematic treatment process
e.g. formulating problem, problem well specified, etc.

Determine appropriate mechanism capability e.g. document
retrieval

Generate description of user type, goals, knowledge etc. e.g.
graduate student, dissertation etc.

Generate description of problem type, topic, structure,
subject etc.

Determine appropriate dialogue type, and level for situation
e.g. menu

Choose and apply appropriate retrieval strategies to the
knowledge resource

Determine propositional structure of response to user
Describe mechanism operation, restrictions etc. to user as

appropriate
Convert input from user into structures usable by functional

experts
Convert propositional response to form appropriate to user,

dialogue mode etc.
------------
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The ASK hypothesis is the basis on which some researchers approach user

modeling. A series of experiments during the 1980s sought to describe the processes by

which search intermediaries model user problems (Belkin, Seeger, & Wersig, 1983;

Belkin, 1984; Brooks, 1986; Belkin, Brooks & Daniels, 1987). The purpose of these

efforts was to provide a basis on which to construct an intelligent intermediary (i.e.,

automated search intermediary). Therefore, the researchers observed intermediaries

during real presearch interview process in order to identify the functions they performed.

These functions were then restated in terms of what an intelligent interface should

provide for a user. An important development of this work is the MONSTRAT model of

intermediary functions. The ten functions are presented in Table 2.1.

The interpersonal communication between user and intermediary is the source of

the MONSTRAT functions. However, it may be assumed that such a dyad reveals only a

certain amount of what is actually happening. That is, an intermediary may be saying

something while his or her thoughts are moving on to something else, classifying the

problem in some idiosyncratic fashion, or in some other way performing functions not

revealed through dialog. These "unseen" functions are not directly observable, and

therefore, are not included in the model.

Some of the functions described in Table 2.1 may require more of computers than

is possible at present. For example, the User Model function would require a computer to

model a user's goals and knowledge regarding the search situation. This may be possible

if the same user continues to use the same system for the same information problem over

time. However, in an undergraduate academic library, for example, users may engage in
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sporadic information seeking as necessary to fulfill assignments. An intelligent IR system

would certainly experience difficulty modeling users under such conditions.

Information problems are the impetus for, and the environment in which

information is sought. Information seeking is the second major component of IR

interaction, and is discussed in the following section.

Information Seeking: Rational Perspectives

Information seeking is described as behaviors (including questions and dialog)

and situations (including social and cognitive) associated with a user's interaction with an

IR system (Saracevic, Kantor, Chamis & Trivison, 1988; Kuhlthau, 1993). One of the

purposes of this dissertation is to examine how information seeking reveals information

problems. Therefore, it is useful to review literature related to information seeking.

In opposition to traditional notions of information retrieval (see Figure 2.4), Bates

(1989) suggests a more nonlinear model. Her "berrypicking" model (p. 410) is

behaviorally-based (as opposed to system-based), and assumes that useful information is

scattered throughout databases, rather than clustered. Bates asserts that searchers make

various shifts in thinking and strategy during any given search, and that each search

session is part of a larger universe of interest related to a problem, that is in turn, part of

the overall universe of knowledge. It is this notion of shifts in thinking and interest during

IR interactions that motivate part of the present study (see sections related to interaction

shifts in Chapters 3, 4, and 5). Fidel (1985) refers to "moves" in online searching, but

moves are not shifts in the sense of Bates. Fidel is analyzing query reformulations, rather
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than shifts in thinking. Bates does not recommend a means to identify those shifts in

thinking, however.

One of the first major empirical studies to investigate information seeking is that

reported by Saracevic, Kantor, Chamis and Trivison (1988; Saracevic & Kantor, 1988a;

1988b). Using real life situations, the researchers studied the following aspects of

information seeking:

" user context (e.g., questions, learning style, underlying problem, knowledge states);

" the questions themselves (classification of question types, i.e., clarity, complexity,

specificity, presuppositions);

" search intermediaries (e.g., searching experience, learning style);

" searches (e.g., commands, search time, tactics, preparation time, connect time);

" retrieved items (e.g., utility measures, value, satisfaction, relevance).

One finding, pertinent to this study, is that the odds of retrieving relevant items

increased with the clarity of user's information problem. It may be assumed that

information problem clarity is related to a user's information seeking stage. Another is

that search terms taken from users' written question statements produced the poorest

recall. Both types of information are present in the data to be analyzed in this paper. This

technique of analysis through observation (and the use of data collected by Saracevic &

Su (1989)) is used in this dissertation.

Kuhlthau (1991) reported the results of a longitudinal study of information

seeking behaviors of high school students as they worked on a term paper. Of most
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interest to this dissertation, is her model of information seeking stages that she developed

from her findings (see Table 2.2).

Table 2.2

Kuhlthau's (1991) Model of the Information Search Process (ISP)

Stages in ISP

1. Initiation

2. Selection

3. Exploration

4. Formulation

5. Collection

6. Presentation

Feelings
Common to
Each Stage

Uncertainty

Optimism

Confusion/
Frustration/
Doubt

Clarity

Sense of
Direction/
Confidence

Relief/
Satisfaction or
Disappointment

Thoughts
Common to
Each Stage

General/Vague

Narrowed/
Clearer

Increased
Interest

Actions
Common to
Each Stage

Seeking
Background
Information

Identify

Seeking
Relevant
Information

Appropriate
Task According
to Kuhlthau
Model

Recognize

Investigate

Formulate

Seeking
Relevant or
Focused
Information

Clearer or
Focused

Gather

Complete

The idea that user's progress through stages as they seek information is important

for this study. If Saracevic et al (1988; Saracevic et al; 1988a; 1988b) and Kuhlthau's

....... ....._.,.....o,.. .. .a.~ ....a...

J- II
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(1991) findings are considered together, it may be seen that search outcome (as measured

on a number of variables, e.g., satisfaction, precision, recall,), search strategy and

expectations, and participants' views of the information problem vary according to

information seeking stage of the user. In addition, Kuhlthau's model (Table 2.2) is one

picture of the dynamic nature of users' information problems. Although it does not

include discussion of social environments, and only generally touches cognitive states,

she presents a process view of information problems, in terms of actions, feelings, tasks,

and thoughts related to information problems.

One last aspect of information seeking, the concept of relevance needs attention. It

is not the purpose of this paper to present a treatise on relevance. However, because some

the research on relevance provides a basis for the present study, some discussion of

relevance is inescapable. There are a number of papers on the topic of relevance in the IR

and information science literature. In particular, Schamber (1994) should be consulted for

the most current, comprehensive review. In this section, a brief overview of the problem

of relevance in IR is presented, followed by a review of pertinent literature. This review is

cursory, but will present the major aspects of relevance notions for IR.

The traditional IR system evaluation measures are:

1. recall (R), i.e.,

R = items retrieved and relevant
relevant items in database



59

2. precision (P), i.e.,

items retrieved and relevant

items retrieved

These two measures rely on relevance judgments for their accuracy. These judgments

have proven to be problematic for researchers in IR (Saracevic, 1975; Cuadra and Katter,

1967). In most research situations involving the two measures above, users or

independent judges are asked to rate a documents usefulness to a certain query. These

judgments are then used to fit into the above equations. However, such practices have

been called into question recently. For example, Schamber, Eisenberg, and Nilan (1991)

proposed that relevance should be thought of in terms of its inherently complex nature.

They argue that the system view of relevance judgments, primarily that they are made on

the basis of a document's topic, is overly simplistic.

Empirical studies support this notion. For example, Barry (1994) found 23

categories on which users judged the relevance of documents. Specifically, study

participants were asked to indicate which parts of document representations would or

would not cause the subject to pursue the full document.

The categories and their groupings are shown in Table 2.3 for two reasons. First

there is a connection between relevance assessment and information problems. It may be

assumed that an item is considered relevant if it effectively addresses some aspect of a

user's information problem. Therefore Barry's categories are useful to the present study as

guides to the valuable aspects of documents. In other words, these categories act as
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pointers to aspects of information problems. Second, Barry's use of categories and

groupings are reminiscent of Belkin, Brooks and Daniels' (1987) use of such structure in

MONSTRAT. A similar structure is used in the coding scheme for this dissertation.

Table 2.3

Groups of Relevance Criterion Categories (Barry, 1994)

Grouping

Criteria pertaining to the information content of

documents

Criteria pertaining to the user's previous
experience and background

Criteria pertaining to the user's beliefs and
preferences

Criteria pertaining to other information and

sources within the information environment

Criteria pertaining to the sources of documents

Criteria pertaining to the document as a physical
unit

Criteria pertaining to the user's situation

Criterion Categories

Depth/Scope
Objective accuracy/validity
Tangibility
Effectiveness
Clarity
Recency

Background/experience Ability to
understand Content novelty
Source novelty
Stimulus document novelty

Subjective access/validity
Affectiveness

Consensus
External verification Availability
within the environment
Person availability

Source quality
Source reputation/validity

Obtainability
Cost

Time constraints Relationship with
author

*"on ---------------------------
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Current Rationalist Models of Interactive IR

Still within the rationalist tradition, three current models of interactive IR stand

out as ones that address major issues. These three models are: (i) Saracevic's (1996)

stratified model of interactive IR; (ii) Belkin's (1996) episodic model of IR interaction;

and (iii) Spink's (1997b) interactive feedback and search process model. Each of these

models presents an alternative view to the traditional model of information retrieval (see

Figure 2.4). The traditional model of IR is based on the notion that IR takes place on two

separate tracks; that is, system and user. This argument has been presented in this chapter

by showing the system view, and the cognitive view of IR. Essentially, the traditional

model of IR holds that systems are comprised of texts that are represented and organized

to facilitate retrieval. On the other side of the model, users approach IR systems with

some information problem/need that they represent in the form of a research question,

that must be further reduced to a query (similar to Taylor's (1968) model). These two

tracks meet at the point where queries and organized files are compared. The results of

the comparison (i.e., system output) are presented to the user (i.e., feedback) in the form

of IR system output. This output/feedback, presumably effects user's concepts of their

information problem/need, and therefore, effects subsequent query reformulations.

The inadequacies of this model have been exposed by IR interaction research.

First, this model does not account for the complexities of interaction: (i) among humans

(e.g., users and search intermediaries); (ii) between humans and IR systems and the

iterative nature of such; (iii) with respect to feedback as shown by Spink (1993; 1997b).

Similarly, the model does not account for complexities exhibited by indexers, and
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organization schemes as shown by past research (Leonard, 1977). In order to address

these inadequacies, a small, but growing number of researchers are beginning to directly

address the problems of interaction in IR. The three mentioned above are elucidated in the

following sections.

System User

acquisition rbl
h abcts,. texts n need

Re preettinRersntatio
Indeingquestion

FileQ niai Cu .

Retrieved documents

Figure 2.4. Traditional model of information retrieval processes (adapted from

Saracevic (1997)).
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Stratified model of IR interaction.

The stratified model of IR interaction (Saracevic, 1996) (Figure 2.5) includes

many of the elements included in Ingwersen's (1996) design elements model (see Figure

2.8;). It also includes the two-track aspect of the traditional model, shown by the two

arrows indicating adaptation. The difference is that this model accounts for multiple

dimensions of user involvement in IR processes. That is, Saracevic's model accounts for

user environment and situation, in addition to user knowledge, goals, intent, beliefs, and

tasks. This model is strong in its treatment of user variables, but the system side appears

to be an afterthought. Certainly, there is more to system processes than "informational"

and "computational" resources.

However, one intriguing component of this model is the interactive levels

Saracevic (1996) identifies. He envisions three levels of IR interaction: surface;

cognitive; and situational. The surface level refers to actions, utterances, and other

mechanical aspects of the search. Cognitive level interaction refers to the cognitive

processes involved with the production, representation, and organization of texts, and

they way that users interact with texts. The situational level accounts for user interaction

with the environment/situation for which the search is being done. These levels,

according to Saracevic, do not exist independently of each other. Rather, users in any

given search may be operating on any or all levels simultaneously. Moreover, if searches

are mediated by a search professional, the complexity of searching and interactive layers

is much greater.
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Figure 2.5. Stratified model of IR interaction (Saracevic, 1996, p. 7).

This model has only recently been proposed, and therefore, it has not been tested

empirically. However, the model presents a potential framework for research. It is not yet

clear how such a framework could be operationalized. Yet, Saracevic (1996) has

improved on the traditional model by accounting for a greater complexity of variables

relating to interaction. One potential weakness of the model lies in its lack of description

of temporal effect. Saracevic notes "during IR interaction, as it progresses, these deeper

level cognitive and situational aspects in interaction can and often do change - problem

or question is redefined, refocused, and the like" (p. 7). Notwithstanding, no mention of

the effects time and iteration is included in his model. One of the aims of this study is to
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observe shifts of focus by participants in IR interactions. This phenomenon of shifting

foci occurs, necessarily, as a function of time. The following two models do bring the

dimension of time into their treatment of interactive IR.

Episodic model of IR interaction.

Belkin's notions of IR interaction are based on his commitment to his anomalous

states of knowledge hypothesis (ASK) (Belkin, 1980; Belkin, Oddy, & Brooks, 1982),

discussed in a previous section in this chapter. ASK was also the basis for MONSTRAT

(Belkin, Brooks, & Daniels, 1987). However, the episodic model (Figure 2.6) represents a

significant advance over MONSTRAT. MONSTRAT presented a scheme in which

utterances, and groups of utterances (i.e., intentional foci) were used to determine the

goals, purposes, etc. or search participants at any given point in time. However,

MONSTRAT was also a model that did not account for time as a function of interaction.

The elements were there; Belkin et al. had not yet incorporated them into the model. Two

major improvements over MONSTRAT are present in the episodic model. First, the

model shows how many of the same events in IR interaction repeat themselves. In this

way, the cyclic, temporal nature of IR interaction is displayed by the repeating frames.

Second, the episodic model reorganizes the nine MONSTRAT functions (see Table 2.1)

into two groups. The first group included three elements: (i)users; (ii) information; (iii)

and the space in which they interact. This first group is represented by the shaded boxes

in Figure 2.6. These elements represent the actors in the process of IR interaction, and

includes the types cognitive processes undertaken by the actors.
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Figre .6.Episodic model of IR interaction (Belkin, 1996).

The second group of elements is represented by the ovals containing comparison,

representation, summarization, visualization, and navigation. Belkin (1996) conceives

these elements to be the major actions to be undertaken at any given point in time during

an interaction. These elements may also be the primary functions of intelligent interfaces,

or they may also be the major functions in any script, or schema involved in the design of

such intelligent information resources.

Since intentional foci are the ultimate unit of analysis in the present study, the

episodic model of IR interaction provides useful elements to consider as an aid to

research. What it lacks, however, is a treatment of the social/environmental facets of user

information problems. User's tasks and goals are mentioned, but there is not mention of
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the setting from which these tasks and goals are causally derived. Belkin's work is, and

has been, concerned with the moment of interaction and its concomitant cognitive states.

Much of Belkin's work seems to focus on discourse analysis rather than on users' domain

analysis. Therefore, user/search intermediary cognitive states are derived from behaviors

demonstrated during particular interactions rather than from an analysis of a user's work-

task/interest domain (Ingwersen, 1996; Hjerland, 1997). Nevertheless, the episodic model

represents a stride forward in providing a research framework for interactive IR.

Interactive feedback and search process model.

Of the current models of IR interaction, Spink's (1997) interactive feedback and

search process model (Figure 2.7) offers the most comprehensive coverage of the

complex, cyclical nature of IR interaction. Spink (1993; 1996; 1997a) has studied the

nature of feedback in information retrieval, and thus, is concerned with iteration and

periodicity in IR interaction. Her research on the concept of feedback has brought

cybernetics and systems theory into the realm of information science.

Spink's (1997b) feedback model accounts for time as a factor in IR interaction, as

well as the cycles that occur during searches. The ongoing element at the top of the model

is search process and strategies, hence, time. These processes involve any number of

cycles. Cycles are defined as processes completed between each search command; that is,

the time and processes between a query (terms typed/combined and entered) and the next

query reformulation (again, terms typed/combined and entered). During each cycle, any

number of interactive feedback loops may occur. These feedback loops consist of

discussions between user and search intermediary regarding either: (i)content relevance;
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)Search Process- -

Search Strategies

Cycle .... Cycle

Interactive feedback Loops

Search Tactic Search Tactic Search Tactic Search Tactic
or Move or Move or Move .. or Move

I ser User L User L User User
tSugent .udtrent pu gment judgment.. JudgmentI

Figure 2.7. Interactive feedback and search process model (Spink, 1997, p. 391).

(ii) term relevance; (iii) magnitude relevance; (iv) tactical review; or (v) term review.

Therefore, an interactive feedback loop would be delineated when one of the participants

gives feedback to the other regarding one of the five topics above, after which some

judgment or action is taken.

Spink's (1997b) feedback model has the strength of suggesting the cyclical nature

of IR interaction. A weakness of the model is its lack of accounting for cognitive changes,

or processes. We see that tactics, moves, and judgments are included, but there is no

means of connecting those processes to changes in the search, such as alternative tactics

as a result of a feedback loop.
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Each of the three models mentioned in the preceding sections has attempted in

some way to attack the multi-faceted problem of IR interaction. One attempt to combine

the disparate notions of IR interaction is put forth by Ingwersen (1996).

Ingwersen's Synthesis

Ingwersen's (1992, 1994, 1996) work synthesizes much of the work reviewed in

this chapter. Essentially, he attempts to model IR processes from a global perspective. A

global perspective holds that all of the factors that influence and interact with a user,

search intermediary, IR system, texts, etc., should be considered in IR research (see

Figure 2.10).

The design variables presented in Figure 2.8 show the wide ranging influence of

factors such as social environment, IR system, information objects, intermediary, and

user. Ingwersen (1996) incorporates the design variables found in Figure 2.8 into the

notion of polyrepresentation, which may be summarized as follows:

" redundancy is inherent in information retrieval processes

" this redundancy may take the form of, for example:

* identical documents retrieved from different search engines or databases

" identical documents retrieved from different searches at different points in time

" cognitive overlap is the term for identical items retrieved in the above scenarios

" this redundancy presents an opportunity to increase retrieval effectiveness

In other words, documents retrieved by multiple searches have a higher probability of

usefulness to a user.
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Information need
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Search language/ta techniques
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Indexing rules/nputatinal :logc cognitive transformation

and influence
N--- - interactive communication

of cognitive structures

Figure 2.8. Design variables for IR, from a global perspective. (adapted from

Ingwersen, 1992).

Ingwersen's (1996) global model of polyrepresentation (see Figure 2.10) is the

framework for this dissertation. In particular, this dissertation seeks to provide

descriptions of the various components of a hypothetical user's cognitive space on the

right side of the model. User cognitive space is divided into four components:

Information need (IN); Problem Space (PS); Current Cognitive State (CCS); and Work-

Task/Interest Domain (WT). Each of these components is discussed below.
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Information need (IN).

Information need is characterized by the ability of a user to state specifically what

s/he would like to retrieve from an information system during a particular search. The

concept of information need is similar to that of a query. In both, some concrete idea of

what is needed from a search is perceived by a user and/or search intermediary. IN,

however, may vary considerably, depending on factors such as information seeking stage.

Presumably, for example, a graduate student embarking on the dissertation process will

have less ability to formulate a coherent statement of need than s/he will toward the end

of the process. Information need is further broken into variables related to levels of

awareness of need, and variability of need. these points are discussed below.

The notion that IN themes may vary with information seeking stage is consistent

with Ingwersen's (1996) hypothesis. Ingwersen presents a matrix in which extremes of

variation in types of information need are presented (Figure 2.9).

Ingwersen asserts that information needs vary according to the stability/variability of the

need, and according to how well defined the need is.

Boxes 1 and 4 in Figure 2.9 are situations in which a user's need may remain

stable (perhaps routine) over time, or throughout an interaction. Yet, the Box 1 user has a

well-defined need, and the Box 4 user's need is not well-defined. Boxes 2 and 3 represent

users with well-defined and ill-defined needs (respectively), but whose needs are

variable.(perhaps evolving). Boxes 2 and 3 might suggest users who are at early stages of

information seeking, who therefore seek information in an exploratory, even meandering

fashion. On the other hand, Boxes 1 and 4 may represent latter stages of information
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seeking (on a long project, for example), because of the looped search, low curiosity

nature of interaction.

Wel-defined (Internal) 111-defined

(External behaviour: Search loops)

1 Rich,vaiabl , cognitive state
Concept al thowness'
Limitedunertainty

Stable Tpical relevance assessa: yes
uriosty: low

Confined navigation

2 Rich, variable, cognitive state
Conceptual throwness'
Controlled uncertainty

Variable Topical relevance assessa.: yes
Curiosity high
Exploratory navigation

4 Weak, variable, cognitive state
Conceptual 'breakdown'
High uncertainty
Topical relevance assess. no
Curiosity: low
Marching on the spot (dead ends)

3 Weak, variable, cognitive state
Conceptual 'breakdown'
High uncertainty
Topical relevance assessrn.: no
Curosty: high
Browsing

(External behaviour: Berry picking)

figure 2.9. Matrix of four distinct forms of human intrinsic information needs

(Ingwersen, 1996, p. 15).

Another view of the matrix in Figure 2.9 is on the need definition dimension

(columns). A well-defined need (Boxes 1 and 2) allows the user to seek information in a

manner without undue IR system hindrance (throwness) with minimum uncertainty. An
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ill-defined need produces a breakdown state in which uncertainty and IR system

hindrance is high. These two states on the definition dimension could also be due to

variations in information seeking stage. However, within individual interactions with IR

systems, a user could conceivably move among any or all of the boxes in the matrix,

depending on which state they begin the interaction, what effects the IR system output has

(interaction with text), interactions with a search intermediary, etc.

Problem space (PS).

Problem space is defined in terms of a user's uncertainty with regard to his/her

search. PS may be thought of as the gap between what a user knows (current cognitive

state) and his/her ability to express an information need (Belkin, 1980). This gap may be

related to a user's inability to fully understand the nature of the current project for which

information is being sought. It may be related to confusion over terminology, results of

prior searching, or even how to obtain materials.

Current cognitive state (CCS).

Current Cognitive State is defined as what a user knows (or at least thinks s/he

knows) at a given point in time. CCS is characterized by certainty of such knowledge. For

example, if a user is shown a list of citations, s/he will respond quickly and with certainty

with an evaluation of the list if s/he is responding on the basis of what s/he knows. The

operative word is cognitive--a user is cognizant of certain knowledge.

Work-task/interest domain (WT).

The work-task/interest domain is the set of environmental and social constraints

under which a user seeks information. These constraints tend to be static in nature,
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according to Ingwersen (1996). Examples are projects such as dissertations or term papers

that require background research, and social environments such as graduate school or a

business setting.

Summary of Ingwersen's Model

Ingwersen (1996; 1992) has presented a reasonably complete synthesis of research

and thought regarding IR interaction. His synthesis includes a model (Figure 1.2, and

reproduced here as Figure 2.10) that summarizes his notion of polyrepresentation.

Information Cognitive

space space

Request modelrie eVri 

ltSInoatnintInformaton
Need

request

S2 r2 q i-q versions Ucertainty State

problem/goal

S3 r3 P P statementI

wwwwwww~ww.Current Cognitive
Work-task/ State

Sn rn w description Work-Task/
Interest Domain

System

User

:Text entity retrieval
._w~w~www: Variability

Information interaction

Figure 2.10. Global model of polyrepresentation (Ingwersen, 1996, p. ).
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Essentially, polyrepresentation is an attempt to use as many sources evidence of

information need as possible to deliver relevant information to users. In order to gather

such evidence, Ingwersen suggests the notion of cognitive overlap. Cognitive overlap, put

simply, is the set of common results from searches on different access points, different

search engines, etc. This set of results should, in theory, represent the set of most relevant

texts for a given set of search iterations. For example, suppose a user searches a citation

index, on authors, titles, and descriptors, and on a thesaurus structure, in successive

search iterations. S/he, or the system, would then compare the results from each iteration

with particular attention paid to the records that were posted in each, or most, iteration(s).

Figure 2.10 models the workings of polyrepresentation. The center of the model,

the request model builder, is where user cognitive space and information space are

compared, and where cognitive overlap is established. User cognitive space is described

in the previous sections of this chapter. Information space consists of:

" semantic entities (se) (e.g., journal articles, pictures, video, etc)

" various forms of representations of, and access points to, semantic entities (rn) (e.g.,

indexes, abstracts, metadata, etc.)

" sets of retrieved items as a result of different functions/approaches of the request

model builder (qn, p, and w).

The third bulleted item above are the sets that are compared in order to determine

cognitive overlap. Polyrepresenation, therefore, is some combination of semantic entities

that are retrieved with high frequency across various retrieval methods. Presumably,

although it is not clearly stated by Ingwersen, a user might set his/her own frequency
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threshold. Alternatively, empirical evidence might determine some optimal frequency

level for specific situations within specific domains.

The main problem with Ingwersen's (1992; 1996) approach is how to get input

from user cognitive space into the request model builder. The differences among the four

components of user cognitive space are subtle. For example, if a user expresses

information need from the standpoint of current knowledge, it is unclear whether the user

is stating information need, or current cognitive state. Therefore, constructing the proper

request model builder may be problematic. Nevertheless, Ingwersen has presented a

model that has some validity, at least in terms of its plausibility. His models are based on

solid ground, both conceptually, and with empirical evidence. However, the empirical

evidence on which his hypotheses are based represent syntheses of many different studies,

only one of which was done by Ingwersen. This is not necessarily a negative, but it is a

caveat when studying Ingwersen.

Polyrepresentation is the last rationally based model of IR interaction included in

this overview. After a brief summary of rational notions, alternative approaches to IR

interaction are reviewed.

Summary of Rationalist Notions in IR

All of the interaction models presented in this chapter represent rationalist

attempts to understand the processes associated with interactive IR. Rationalist notions

hold that representations causally guide decision-making and document representation in

IR. Similarly, rational treatments of IR include the notions of goals, objectives, and

predictable, linear processes in IR. There are a number of advantages in the rational view.
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First, if rational processes are assumed, researchers are in a better position to identify

variables, and create experimental conditions. Even qualitative research methods can be

structured to accommodate rationalist assumptions. For example, observational research

may be used to create categories that may be counted, and from which, some type of

generalization may be constructed. Another advantage to rationalist/functionalist

approaches is that they tend to be plausible. That is, if numerical support can be lent to a

qualitative analysis, it adds to the credibility of that analysis.

However, human action in interactive IR settings is more complex than

explanations provided by either empiricism or Cartesian rationalism. Information

behavior is hypothesized to be motivated by uncertain mental states (Belkin, 1980), goal

oriented (Hert, 1996), and as sensemaking (Dervin, 1983b), to name a few. Assuming a

user's conception of his/her information problem is incomplete, it may also be assumed

that reflection on the problem will yield only marginal benefits. Therefore, both the

rationalist and the empiricist traditions are weak by themselves.

In addition, rationalist methodology assumes that objects (i.e., physical objects

such as rocks, and intellectual objects such as discourse) may be categorized according to

tangible attributes. One may sort rocks according to color, consistency, chemical makeup,

or otherwise. However, to say that attributes such as meaning, intent, etc. within human

discourse are identifiable and may be consistently applied is questionable. If it were

possible to accomplish such consistency, then surely indexing systems would by now

exist in which consistency rates of 80% or greater would be routine. Yet, this is not the

case. Inter-indexer consistency studies undertaken during the 1950s, 1960s, and 1970s
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revealed that consistency among indexers varied between 10% and 80% (Leonard, 1977).

Therefore, any attempt to study discourse in the way one studies rocks will meet with

problems. The problematic nature of this, and other, rationalist assumption is argued in

the next section.

In order to address the inherent weaknesses of these paradigms, twentieth century

philosophers such as Heidegger (trans 1962), Gadamer (1990), and Habermas (1988)

have extended hermeneutic research beyond the study of religious texts, into subjective

interpretation of human action/artifacts at large.

Alternatives to Rationalism

Referring to Burrell and Morgan's (1979) treatment of sociology, and assuming

that rationalism is closely associated with functionalism and objectivism, it is appropriate

to consider phenomenology an alternative to rationalism. In particular, Heidegger's (trans.

1962) ontology, Gadamer's (1990) hermeneutics, and late Wittgenstein (1953) are all

examples of this sort of alternative to rationalism. Within information science, Blair

(1986; 1990), Hj rland (1992; 1997), Hjsrland and Albrechtsen (1995), and Frohmann

(1990; 1992) all constitute examples of alternatives to rational thought in IR.

Domain Analysis

Hjsrland (1997; Hjsrland & Albrechtsen, 1995) have suggest domain analysis as

an alternative to the cognitive viewpoint as a research paradigm for information science.

This domain analytic view is one of the first truly sociological view of information

science, in that it approaches the study of information science from the top-down instead

of the bottom-up. That is, his approach assumes that it is social structures that exude the
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primary influence on actors in information retrieval and therefore, studying social

environments of users should prove more effective than studying individuals. Hj rland

asserts that the central concepts of the domain analytic view are "scientific

communication, documents, databases, disciplines, subjects, information structures and

paradigms" (p. 109). Its central methodology is a "collectivist approach" (p. 109), which

is focused on classification, document representation, etc. Finally, the domain analytic

view sees knowledge as gained through social constructivism and hermeneutics. The

domain analytic view stands in direct opposition to the cognitive view that focuses on

individual cognition as the primary determinant of human action. Furthermore, the

cognitive view derives much of its theory and practice from artificial intelligence,

whereas the domain analytic view is a derivative of sociology.

One way to conceive Hjsrland's thesis is by understanding the how language is

conceived in rationalist thought and in a language-dominant view (Forrester (as cited in

Hj rland, 1996)) as shown in Figure 2.11. Forrester's diagram shows two conceptions of

the psychology of language. The first, or cognitive-dominant view, has its basis in

rationalism and methodological individualism (i.e., methodology that is centered on

individual subjects rather than social groups). This rational view shows its basis in

individual cognition that moves from propositional attitudes that bring about concepts,

identity, language, and finally to interaction with self and others. On the lower side of the

diagram, Forrester shows the language dominant view that finds its basis in

phenomenology, and the methodology of collectivism and activity theory. This view

holds social practices to be the impetus to understand others and, hence, language.
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Figure 2.11. Forrester's (as cited in Hjorland, 1997) two views in the psychology of

language.

Language, then, is seen as a determinant of self-conceptions, concepts and inferences

from propositional attitudes. In short, these two views are nearly opposites.

One of the advantages of Hj rlands view is that domains leave tangible evidence

of their conceptual makeup in the form of documents, correspondence, email, telephone

conversations, etc. Because of this availablility of evidence, any given domain may be
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language

self and others

Language-dominant view
Following structuralism, Wittgenstein, and social constructivism

[Methodological collectivism and activity theory

Social practices

reality or others

language

criteria for self

concepts

inferences regarding
propositional attitudes
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defined using means such as language use, word meaning as defined by documents or

individuals, and word clustering. In fact, these methods have been in place for some time

in the form of thesauri and classification systems for individual disciplines. What sets

Hjsrland's thesis apart from previous ones is his notion that domains should be the unit

of study rather than the individual. This is not new, of course, in social sciences, but it is

new in information science. Hjsrland is correct in his assertion that there seems to be a

fixation on the cognitive view in information science to the exclusion of all competing

views. However, it may not be necessary to say that one view is superior to the other. The

study of individuals is certainly not fruitless activity, and neither is methodology that is

socially centered.

Nevertheless, Hj rland opens some interesting dialog from a view other than

functionalism and rationalism. In order to trace the roots to his view, it is necessary to

look more closely at phenomenology as it has developed in the 20 n century. Specifically,

the work of Heidegger (trans. 1962) and Gadamer, (1990) as well as reformed cognitivists

Winograd and Flores (1987) have had significant impact as alternatives to rationalist

thought.

Ontology

Ontology is defined by the Oxford English Dictionary (Simpson & Weiner; 1989)

as "the science or study of being; that department of metaphysics which relates to the

being or essence of things, or to being in the abstract" (Simpson & Weiner, 1989, vol. X).

Through Heidegger (trans. 1962), Gadamer (1990), and Winograd and Flores (1987)
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extend the notion of ontology to include action as being. The next section elucidates this

concept.

Philosophical Hermenuetics and Behavior

Winograd and Flores (1987) suggested Hermeneutics as an alternative to the

rationalistic tradition normally employed in artificial intelligence (AI) and cognitive

science research programs. They raise concerns that the rationalist tradition fails to

provide an adequate model of human action. Winograd and Flores propose a new

paradigm for Al based on twentieth century phenomenology. Using Heidegger's ontology

and Gadamer's philosophical hermeneutics for a framework, they show that human action

is not causily related to representation. That is, acting in social situations rarely allows an

actor the time to relect on knowledge structures so that s/he can make rational decisions.

They use the example of a business meeting in which the leader must make snap

decisions about whom to allow to speak, whom to cut off, etc. The leader may know

things about the individuals in the meeting such as what factions form around certain

issues, but s/he probably has no time to think through the implications of each procedural

decision. Afterward the meeting, and with the luxury of reflection on prior knowledge,

the leader may wish s/he had allowed someone to speak a little longer, for example. They

use Heidegger's (trans. 1963) term "throwness" to describe the state of the leader who is

thrown into a situation and must act on wits alone--without the benefit of reflection. The

leader of the group may indeed be forced into a state of reflection by a "breakdown"

(Heidegger, trans. 1963) in the order of the meeting (Winograd & Flores, 1987). For

example, if members of rival factions lose composure during the course of discussion, the



83

leader may decide to adjourn the meeting for a short period of time while s/he considers a

solution. During the adjournment, s/he will attempt a rational solution by reflecting on

what s/he knows about the issues, individuals, factions, etc. Heidegger would say that the

breakdown of the social order during the meeting produced the necessity for rational

problem solving. However, up until the point of breakdown. the individuals in the

meeting had been acting in a state of throwness, without a conscious awareness of the

knowledge structures necessary for action. The breakdown created a need for such

structures to solve a problem. Therefore, Winograd and Flores do not reject rationalism

and representation outright. Rather, they attempt to define its place within everyday life.

The major shortcoming in Winograd and Flores' (1987) thesis is in their inability

to suggest methodology to model non-rational behavior. Because information retrieval

and Al are both utilitarian disciplines, theoretical efforts in these fields are traditionally

aimed at problem solutions. Therefore, the type of ontology suggested by Winograd and

Flores is only useful if it can be directly applied to some problem..

However, the phenomenological view has appeal on a common sense level. It is

plausible that action, rather than reflection on mental representations, is the primary

causal element in interaction and cognition. This is not to say there is no role for

reflection. In fact, when people do look back on actions, they often ask, "Why didn't I say

... ?" or "Why didn't I do ... ?" (Winograd & Flores, 1987). These moments of dissonance

would only be possible in reflection. That is, the only reason for dissonance would be a

conflict between what a person knows about the people and dynamics of a situation, and

what s/he said or did in that situation. Therefore, some kind of representation is necessary
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for periods of reflection. The question is, "What kind of representation(s) are employed in

periods of reflection?" One type of representation that might be consistent with an

ontological view is found in the literature on similarity based categorization.

Similarity-based categorization.

Category inclusion of stimuli can also be thought of in terms of similarity, or

prototype theory (Rosch, 1978; Rosch & Mervis 1975). Similarity-based views hold that

similarity to prototypes of objects are the determining factors of an object's category

assignment (e.g., relevant/non-relevant). These similarity-based schemes are more like

natural categories which form around like objects in the environment (e.g. trees, clouds,

cars, etc.) (Rosch, Mervis, Gray, Johnson, Boyes-Braem, 1976). Similarity-based views

are contrasted to theory-based views, which hold that categories are formed out of causal

theories about why the categories should exist, rather than on the features of objects.

Theory-based views reflect a more classical approach to categorization with the

assumption that all categories are formed arbitrarily by humans, and that category

formation is influenced by culture and language (Gardner, 1985; Rips, 1989). Similarity-

based views can be thought of as bottom-up approaches to categorization, while theory-

based views are essentially top-down. Categorization is facilitated by mental structures

such as schemata and scripts. These meaning-based representations of knowledge assist

categorization by providing relational reference points for stimuli.

These similarity-based notions of categorization are different than the rational

notions put forth by Anderson (1990a). First of all, they bring a certain relativity to

categorization. In classical categorization theory, categories are neatly defined, and
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objects are either in a category or they are not. Notions of similarity, on the other hand,

are more analogous to Wittgenstein's (1953) notion of family resemblance. Using the

analogy of games, and the difficulties in defining and classifying games, he states, "we

see a complicated network of similarities overlapping and criss-crossing: sometimes

overall similarities, sometimes similarities of detail" (p. 66). He goes on to say:

I can think of no better expression to characterize these similarities than 'family

resemblances'; for the various resemblances between members of a family: build,

features, colour of eyes, gait, temperment, etc. etc. overlap and criss-cross in the

same way. (p. 66)

Therefore, according to Wittgenstein, scripts, schemata, frames, cases, etc., as currently

applied in artificial intelligence (i.e., as a priori conditions for behavior) would not be

very effective or meaningful. Wittgenstein might be more sympathetic to other means of

Al representation such as fuzzy sets (e.g., Zadeh, 1994)

Another attempt to understand human behavior, decision making, etc. is by way of

sensemaking. It is an approach that stands somewhat apart from the alternatives ro

rational positions already mentioned. In the next section, issues related to sensemaking

are explored.

Sensemaking

Sensemaking is an approach to human behavior that is rooted in the idea of social

construction of reality (Weick, 1995). Essentially, it conceives human behavior as action

based on environmental cues. These cues are used by individuals in social situations, or in

private, to construct plausible explanations and bases for action. Sensemaking is about a
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continual, ongoing interaction between an individual and his/her environment in an

attempt to literally "make sense" of the bewildering complexity inherent in any given life

situation. Dervin (1992; 1983b) has used this line of thought to explain information

behavior, and to suggest IR system design principles. Dervin's idea of sensemaking relies

heavily on the concept of discontinuity, that is, gaps in knowledge at given points in time

that cause an individual to seek information. She conceives sensemaking as a bridge that

individuals build over the gap between their present knowledge state and whatever

resources produce help, and ultimately, information use.

Solomon (1996) studied sensemaking as a function of time and timing. He studied

decision makers in group situations over a three year period. Each year represented a

decision cycle for the groups. (As an aside, one of the criticisms of some rational models

of IR interaction in this chapter was their failure to account for time). Solomon found that

information had a time value to the groups. If they failed to act on information in a timely

manner, the information was useless. The importance of information organization in the

sensemaking process, according to Solomon, is its ability to support the timing of

information use. As groups and individuals within groups attempt to make sense of

decision processes, they need access to timely information, a process aided by efficient

information organization.

One field that has used sensemaking as an explanatory tool is organizational

theory. Weick (1995) presents a comprehensive view of sensemaking in organizations. In

the next section, seven properties of sensemaking are identified.

Weick's (1995) Properties of Sensemaking
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In order to delineate further the concept of sensemaking, Weick (1995) identifies

seven properties associated with sensemaking. The following descriptions of

sensemaking properties are brief, and therefore, do not give a full account of Weick's

breadth of thought. However, they do give an account of the core thesis in Weick's book.

The seven properties of sensemaking as put forth by Weick are that sensemaking is:

1. Grounded in identity construction

2. Retrospective

3. Enactive of sensible environments

4. Social

5. Ongoing

6. Focused on and by extracted cues

7. Driven by plausibility rather than accuracy. (p. 17)

Each is discussed in turn in the following sections.

Grounded in identity construction.

The first property holds that sensemaking is primarily concerned with identity

construction. This property is concerned with the individual sensemaker. In other words,

any individual who who is trying to make sense of a given situation needs to establish an

identity with respect to the situation in order to place him/herself in context to the

situation. Furthermore, an individual may bring several different identities to any given

situation. Finally, identities may be dynamic; that is, they may change during the time that

an individual interacts with a given situation. For example, a user who is seeking

information (in this case, one who is beginning to research a topic for a dissertation) by
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employing the help of a search intermediary may be said to have the following identities:

(i) student/doctoral candidate; (ii) subject (i.e., domain) intermediate to expert (as a result

of coursework and other study); (iii) IR system novice; (iv) one who is in the process of

profound intellectual change. These identities are more or less well-defined and

structured. As a result of searching, the individual may construct different identies, or

drop existing ones. For instance, s/he may become so daunted by the task of writing a

dissertation as a result of the search that s/he may give up the identity of student. In such a

complex environment as graduate school, many different identites are called for in order

for a student to cope. As Weick (1995) states, each individual is "an ongoing puzzle

undergoing continual redefinition, conincident with presenting some self to others and

trying to decide which self is appropriate" (p. 20). Therefore, in order to construct identity

in such a dynamic way, it is necessary for individuals to continually reflect on

themeselves and their environment.

Retrospective.

Perhaps the most philosophically central aspect of sensemaking is the notion that

it is retrospective. It has been argued that all perception is experienced retrospectively

because the present cannot be experienced and analyzed as it is happening (Schutz, 1970).

Therefore, in order to truly experience the processes of life, one must necessarily reflect.

A major component of sensemaking, then, is retrospection. One major component of

retrospection, is that experience is thought of in the singular, rather than in the plural.

That is, one's life experience is not divided into different experiences, but each event in

life gives way to other events in such a way that there can be no distinct division among
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life's events. This aspect of retrospection is particularly important with regard to

meaning. Individuals, according to Weick (1995), construct meaning by way of

retrospection. Although retrospection is replete with "hindsight bias" (Weick, p.29), and

therefore makes for "lousy history" (p. 29), it is impossible to deny the fact that

retrospection is a prime motivator of planning and other action.

For example, if our user(using the example of the user in the previous section)

brings past searching experience on the topic at hand to the mediated search, s/he is using

retrospection in an attempt to enhance the present search. Similarly the search

intermediary draws on relevant life experience (e.g., knowledge of database content) to

better direct the search. As Weick (1995) suggests, retrospection (as with sensemaking in

general) takes place swiftly, and with a varying levels of conscious thought.

Enactive of sensible environments.

The previous two aspects of sensemaking deal directly with how an individual

senses his/her environment. The other side of sensemaking, however, is conceived around

action; that is, how the individual shapes his/her environment. For example, when the

participants in the above example select and combine search terms, they are directly

changing their environment. The environmental changes take the form of IR system

output. This output may have any number of effects on information problems such as: (i)

changes in user or search intermediary conception of the information problem; (ii)

changes in subsequent action such as search strategy; or (iii) changes in one, or both, of

the participant's affective state. In other words, the "environment" is not conceived as

some "monlithic, singular, fixed [entity] that exists detached from and external to"
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(Weick, 1995, p. 31) these participants. Rather, one's environment is as capable of being

altered as is the individual. Furthermore, the changes that occur in one's environment as a

result of action are not necessarily planned. The process of speaking or any other action

is, rather, thrown into one's environment as a seed is thrown into the ground. What

results is indeterminant outgrowth of action; the "results" of any given action simply

produce more environmental stimulus for the individual (as IR system output requires

further action on the part of participants in the above example).

Social.

Because the emphasis until now, in this discussion of sensemaking, has been on

individuals, IR interaction (and most other human activity) is certainly a social process.

Therefore, it is necessary that a conception of sensemaking for IR interaction have a

social component. Weick's (1995) conception includes such a component. The fact that

an individual lives in, and interacts with, a social setting means that his/her actions are

contingent in some way on the actions, thoughts, perception, etc. of other individuals

(whether physically or psychologically present). Even the most rebellious individual in

any organization acts on the basis of contingency of other's actions, even if only to

produce shock. For IR interaction, the implications of the social component of

sensemaking are that users and search intermediaries make sense of what is happening

during a search, for example, by acting in accord with the each other. This is not to say

that all is harmonious at all times between participants. However, from Weick's view, a

search intermediary acts based on what s/he knows about the user's information

problems, and hence, the user's probable actions.
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Ongoing.

As mentioned in the section on retrospection, experience is sum total of an

individual's interaction with self and his/her environment. This experience cannot be

differentiated into individual experiences, except in the abstract. Similarly, sensemaking

itself is not something that "occurs." Rather, it is an ongoing process. In the example of

the graduate student above, the search performed with a search intermediary does not

"answer" questions about his/her information problem. According to Weick (1995), the

individual is simply engaged in one instance of an ongoing experience of making sense of

an information problem. In fact, the information problem itself is one of a larger set of

experiences that make up life experience. It may be argued that the completion of the

dissertation itself would provide closure for the information problem. However, it may be

that the completion of the dissertation creates the beginning of the tenure process. The

completion of the dissertation may mean the beginning of a different career choice for the

student, if the process of writing a dissertation was sufficiently traumatic. Whatever the

case, the ongoing nature of sensemaking suggests that sensemaking "neither starts fresh

nor stops cleanly" (Weick, p. 49).

Focused on and by extracted cues.

According to Weick (1995), extracted cues from elements of one's environment

provide a frame in which action may be taken, and from which meaning may be derived.

That is, out of all the possible stimuli in one's environment, an individual may choose to

select one facet on which to focus his or her attention. This focus of attention on a single

facet of a piece of one's environment serves two main purposes for sensemaking activity.
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First, extracted cues provide a "simple, familiar structure that are seeds from which

people develop a larger sense of what may be occurring" (Weick, p. 50). In other words,

extracted cues provide a conceptual "toehold," on the unknown, uncertain, complex

environment. Second, extracted cues provide a context, and hence, a guide for strategy.

By making the choice to focus attention on one cue, one is forgoing the opportunity to

attend to other cues. By focusing on different cues, a different set of actions may have

been taken.

For example, let us say the user in our example is writing a dissertation about the

effects of rituals on the socialization of middle school students. If the user chooses, s/he

may focus on socialization, a choice that will produce a different focus, choice of search

terms, etc. than if s/he had chosen rituals as a focus. That is, by making socialization the

central aspect of the disseration, s/he creates a different context for searching than if the

focus is ritual.

Driven by plausibility rather than accuracy.

The last property of sensemaking according to Weick (1995) is that sensemaking

values plausibility over accuracy. Sensemaking is "about plausibility, coherence, and

reasonableness" (Weick, p. 61). That is, accuracy is a problematic construct. It is difficult

to recognize accuracy when it is perceived. Life is complex and context sensitive, and

therefore, truth and accuracy become relative notions. This is not to say that truth does

not exist. Nor does Weick suggest a nilhistic approach to sensemaking, or that individuals

should create for themselves and others fictions to suit their own needs. Rather, he

suggests that sensemaking is a constructive activity, that one acts on the best evidence
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available, and that, moreover, individuals filter cues from their environment. Because of

this subjectivity, individuals necessarily construct stories, myths, etc. in which they can

believe, and around which they may build action.

This notion has a profound impact on IR interaction, if sensemaking is accepted as

a relevant theoretical construct. The very notions of precision and recall as measures of

the effectiveness of information systems is based on the notion of plausibility, and not

accuracy. The denominator of the recall measure is a mythical number in large databases.

An accurate measure of recall is not possible in real databases. Yet, these measures are

still used prolifically in IR research and development. One explanation for their continued

use is that they are plausible, if not accurate measures of system effectiveness. That is,

researchers are willing to live with the inaccuracies of recall and precision because they

are socially accepted, reasonable measures of effectiveness.

Summary of Sensemaking Approaches

The various approaches to sensemaking reviewed here can be summed up with the

following points:

" Sensemaking is about building/constructing explanations for phenomena for which

individuals have inadequate explanatory experience

" Sensemaking is an ongoing, dynamic process in which individuals make use of

selective attention to particular environmental cues in order to frame, and hence,

simplify experience

" Sensemaking is a process in which individuals use environmental cues, social

interaction, and individual action, to adapt to novel experience.
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Sensemaking may be compared to schema theory and mental model theory because all

emphasize the need for individuals to use some type of structure in which to mediate their

environment. What distinguishes sensemaking approaches from rational approaches is: (i)

its emphasis on social interaction specifically, and social structures generally; (ii)

sensemaking places less emphasis on the nature of representational structures; and (iii)

sensemaking places emphasis on the role of time in human cognition.

Summary of Alternatives to Rationalist Approaches to InteractiveIR

Overall, what differentiates rational and non-rational approaches in interactive IR

is that non-rational approaches:

Include and emphasize social structures in human cognition;

Emphasize the study of humans and human processes for the purpose of (i) understanding

such processes so that (ii) systems may be designed to better adapt to such processes, as

opposed to rational approaches, which intends to use human research as a basis for

artificial intelligence;

Tend to deemphasize the role of representation as a causal factor in human action and

cognition.

Of the three points mentioned above, the third is perhaps the most important.

Representation is one of the primary concepts in rationalist thought in general, and for IR

interaction specifically. Phenomenological thought, on the other hand, maintains that it is

inappropriate to characterize human behavior and cognition as a function of

representation. Rather, ontological approaches are preferred to explain human cognition

and behavior.
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The advantage of these alternative approaches is that they offer a more realistic

view of human processes. That is, they show human activity as that which is not

completely accomplished according to a plan. They allow for idiosyncratic processes.

They show that despite the merits of materialistic explanations of behavior (i.e.,

explanations of cognition, behavior, and even consciousness based solely on neuro-

chemical processes/patterns), prediction of behavior is problematic. In other words, in a

truly rationalistic world, all behaviors would be deterministic. Thus, a person could say

with certainty that (all other things being equal), "If I make plans A and B, and if I carry

out the plans as stated, then results X, Y, and Z will follow." In fact, this sort of

rationalistic determinism is inherent in most, if not all, computer modeling of human

behavior.

However, all other things are rarely equal. Life in the life-world (Schutz, 1970) is

rich in variables, and therefore difficult to predict deterministically. The variables that

effect outcomes of actions come from internal (i.e., cognitive) sources, and external (i.e.,

social) forces (if the two can be separated). The most persistent problem, therefore, in the

social sciences (e.g., information science), is the attempt to apply rational, determinist

methodologies born of the natural sciences, to the study of human behavior. Searle (1984)

addresses this point by stating:

The radical discontinuity between the social and the natural sciences doesn't come

from the fact that there is only a disjunctive connection of social and physical

phenomena. It doesn't even come from the fact that social disciplines have

constitutive concepts which have no echo in physics nor even from the great
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complexity of social life. Many disciplines such as geology, biology, and

meteorology have these features but that does not prevent them from being

systematic natural science. No, the radical discontinuity derives from the

intrinsically mental character of social and psychological phenomena.

The fact that the social sciences are powered by the mind is the source of the

weakness vis-a-vis the natural sciences. But it is also precisely the source of their strength

as social sciences. What we want and what we get from the social sciences at their best

are pure and applied intentionality. (pp. 84-85)

In short, human behavior in individual and social settings is complex, subjective,

and fundamentally intentional. Intentionality has rational overtones because it alludes to

plans, etc. In fact, an element of planning exists in information behavior. But

intentionality allows for a range of behaviors that, while loosely associated with plans,

may follow non-linear paths. Intentionality is a concept that, rather than being limited to

intended action, includes beliefs, desires, fears, hopes, etc. that effect action. The upshot

of this section is that human behavior is difficult to reduce to laws. Therefore, different

assumptions about the nature of human behavior need to be explored.

Summary of Literature Review

This review of literature pertaining to human cognition in information retrieval

interaction has attempted to show that:

" This, and other IR interaction studies are conceptually and methodologically

functional, with elements of interpretive thought
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" Current IR interaction methodology (e.g., the cognitive viewpoint) is derived from

rational thought characterized by and derived from artificial intelligence research

" The cognitive, rational paradigm in information science is limited because of its

emphasis on the causal nature of internal representations, and because it ignores

affective and social influences on behavior and cognition

* By broadening its approach to IR interaction to include social, organizational theory,

structuralism, ontological, and other thought, information science will enhance its

interdisciplinary base, and increase the sophistication its analyses.

The purpose of these assertions is to allow for increased interpretation in IR interaction

methodology. Only in this way can a more complete understanding of human information

behavior be approached.

Natural science methods encounter limitations when applied to human behavior.

Such methods require precise measurement of phenomena against theoretical models, and

must have predictive power. These methods are appropriate when applied to phenomena

that may be precisely measured against theoretical models, and from which predictive

power may be derived. However human behavior is not a phenomena that can be

measured precisely. It is difficult to predict human behavior, even through the use of

behavioral models. If it were possible to do so, then basic human activities such as raising

children, should have, by now, been reduced to variables that could be adjusted by

parents (and presumably, by children) to produce a desired outcome.

At this time, behavioral research in general, and IR interaction studies specifically,

seek to describe processes, identify research variables, and produce theoretical models (if
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one prefers a rational approach). Alternatively, one may approach the complexity of

behavior from a more complex, interpretive view. Methods introduced in the social

sciences such as content analysis, interviews, survey, ethnomethodology, etc., are

required for such an approach. It is also possible to combine these two approaches to

make use of the strengths of each.

This study attempts to lean toward interpretive methodology. However, some

functional methods have been smuggled in to provide a grounding to quantification. As

explained in the next chapter, for example, intercoder agreement tests were conducted as

a check on the researcher's interpretation. The main point to be gained from this review

of the literature, though, is that common sense notions of the causal dimensions of human

behavior may not be correct, and that alternative avenues should be explored.



CHAPTER 3

RESEARCH DESIGN

Introduction

The aim of research in this paper is to describe the nature of interactions between

search intermediaries, users, and texts. Specifically, its goals are to investigate:

1. how users provide representations of their information problem to search

intermediaries during interactive, mediated database IR;

2. how the patterns of interaction behavior between users and search intermediaries

represent attributes of the user's information problem; and

3. how such interactions evolve during a search by shifting among various aspects of

users' information problems. The research design explained in this chapter is a means

of accomplishing these goals.

Data Corpus

Saracevic and Su (1989) collected the data during a previous study. The study was

funded by a grant from the Library Research and Demonstration Program, United States

Department of Education (ref. no. R039A80026), with additional funding by DIALOG,

and entitled, Nature and Improvement of Librarian-User Interaction and Online Searching

for Information Delivery in Libraries. The data consist of transcribed discourse among

00
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users, intermediaries, and an information retrieval system, survey data, users' written

question statements, and search logs.

Table 3.1

Summary of Data Corpus Characteristics

Search Information:
Number of searches 40
Hours of videotape 46.05 hrs.
Average time per search 69.08 min.
Average time of pre-online phase 13.04 min.
Average time of online phase 56.04 min.

Search Intermediaries:
Number of search intermediaries 4
Average experience of search intermediaries 8.5 years

Item retrieval:
Number of items retrieved 6225
Number of relevant (or partially relevant) items retrieved 3565
Number of non-relevant items retrieved 2660
Average relevant (or partially relevant) items per search 99
Average non-relevant items per search 67

Databases searched:
Number of databases searched 46
Average number of databases consulted per search 3

Note. Although only 20 of the interactions in the data set were used in this study,

summary data were not available for only the first 20 interactions. However, the summary

of all 40 interactions gives a good indication of the nature of the data set.

Originally, forty interactions were videotaped (in their entirety: pre-online

interviews and online searches), each between a different user, and one of four different

search intermediaries at Rutgers University Libraries. For this study, the first 20



101

interactions are included for analysis. Experienced professional searchers performed

online searches within the area of their subject expertise. A summary of the data corpus

appears in Table 3.1. The users and search topics were varied (see Table 3.2), with no

restrictions on length or topic. Use of the data described in this section has been reported

in studies by Saracevic and Su (1989), Saracevic, Mokros, and Su (1990), Saracevic,

Mokros, Su, and Spink (1991), and Spink (1993).

Three types of data collected in the study described above were used in analysis of

user/intermediary interactions and representations.

1. Users' written questions

2. Dialog transcripts

3. Survey data

Each is discussed in the following sections.

Users' Written Questions

Before speaking with an intermediary, a subject was asked to fill out a form

stating the user's goal for the search. An example of such a form is presented in

Appendix A. Among the types of information requested of the user was:

" a title of the question

" a more detailed statement regarding the topic of the search

" any restrictions such as language, time period, etc.

" a statement regarding the desired comprehensiveness of the search

" any known keywords or concepts
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" the scope of the search

" the purpose of the search

The researcher used these questions to gain familiarity with the purpose of each search.

No specific analysis was performed on this data.

Table 3.2

Search Topics and Disciplines of Users in the 40 Online Searches

# User Subject Search Intermediary
2 Doctoral Nutrition A
3 Faculty Human Development B
4 Doctoral Clinical Psychology C
5 Masters Clinical Psychology D
6 Doctoral Biomedical Engineering D
7 Faculty Insectology D
8 Doctoral Reading Education B
9 Doctoral Clinical Psychology C
10 Doctoral Environmental Health A
11 Doctoral Art Education B
12 Doctoral Education B
14 Masters Biological Sciences D
15 Masters Pharmacy A
16 Faculty Family Studies A
17 Faculty Medical Microbiology A
18 Faculty Insect Ecology A
19 Doctoral Nursing D
20 Faculty Weed Science B
21 Doctoral Comparative Literature C
22 Doctoral School Psychologists D

Note (#s 1 and 13 missing).
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Dialog Transcripts

The major portion of the analysis was performed on the transcripts of the dialog

between users and intermediaries. Videotapes were made of the 20 online sessions used

in this study from which written dialog transcripts were made. The tapes have been

transcribed such that an utterance is any uninterrupted sound or words spoken by one of

the actors in the user/intermediary dyad. That is, the transcripts are in the form of:

Speaker A: speaks until interrupted...

Speaker B: interruption

Speaker A: ... continued statement after interruptions.

The above interaction consists of 3 utterances.

For the purposes of this study, the transcripts were converted to a table format in

which each of the utterances was numbered. Boxes into which codes were written were

placed to the right of the utterances. As an example, a dialog transcript used in the study

is found in Appendix B.

Survey Data

Both users and search intermediaries completed surveys prior to the search, and

then again after the search. Table 3.3 summarizes the types of questions asked by the

surveys. Likert scales were used by Saracevic and Su (1989) in order to generate interval

data from the survey. These survey questions were used to correlate certain findings on an

ad hoc basis. That is, if the researcher saw a trend while observing interaction in the

transcript data, he would then check user and search intermediary responses to survey

questions of a related nature.



104

Table 3.3

Selected Survey Topics for Users and Search Intermediaries

Type of Information Elicited from:

User Search Intermediary
Survey Prior to " Demographic " Demographic
Interaction " Search question " Domain knowledge

" Current domain knowledge " Search experience
Knowledge of online searching " Interaction with users

" Prior searching behavior " Assessment of user's written
question

Post-Interaction " Interactive process " Evaluation of user's
Survey Effectiveness of communication information seeking context

Search environment (i.e., domain knowledge,
Changes due to interaction work stage, etc.)

" Relevance judgments of items in " Quality of interaction with
search logs user

" Utility of output " Search Environment

" Value of effort " Changes due to interaction
" User's and searchers changes

in personal knowledge

Note. (Administered before and after searches (Saracevic and Su, 1990).

Methodology

The data described in the previous section was used to determine both the

dimensions of users' information problem, and the shifts among those dimensions during

interaction between users and search intermediaries.

The following eight steps were completed for the purpose of data analysis:

1. Develop a coding scheme for the analysis of utterances;

2. Code the interaction transcripts;

3. Identify interaction shifts;

4. Develop a coding scheme for analysis of interaction shifts;
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5. Calculate intercoder agreement;

6. Compile coding tallies for both utterance and shift levels;

7. Correlate coding and shifts to survey data for both utterance and shift levels;

8. Perform loglinear analysis for both utterance and shift levels.

Each of the steps is explained below.

Development of a Coding Scheme for the Analysis of Utterances

In order to develop a coding scheme for the analysis of observed behavior, it was

necessary to explicitly state the type(s) of information needed from the transcripts

(Krippendorff, 1980). The goal of this research was to describe the dimensions of users'

information problems as represented by the verbal behaviors of the user and search

intermediary. To that end, the theoretical framework developed by Ingwersen (1996) in

his Global Model of Polyrepresentation (Cognitive space) guided the research. Ingwersen

identified four components of the user's cognitive space:

" Information Need

" Problem Space (Uncertainty State)

" Current Cognitive State

" Work-Task/Interest Domain.

Each category for utterances dealing with the information problem falls within one of the

four component classes.

A pilot study was conducted from which a coding scheme was developed. One of

the 40 interaction transcripts (Q012) was chosen at random from which to develop the
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coding scheme. After the pilot study was completed, the coding scheme was refined

during the study proper. The methods used to develop the coding scheme consist of the

following steps (Krippendorff, 1980) as a general guide.

Determine the Unit of Analysis

The first step in developing a coding scheme was to decide which parts of the

transcript would be analyzed separately from the rest for meaning. The unit of analysis is

utterance. Utterances are the most complete and identifiable units in transcribed dialogs.

Their succinctness makes it possible to discern the best possible distinction of meaning.

For the researcher, even short utterances may be difficult to categorize into one single

class of meaning. However, utterances represent the smallest unit in dialog with

significant meaning for the purposes of analysis.

Sequentially Read the Utterances for Meaning

The transcript chosen at random to develop the coding scheme was read utterance

by utterance. As each utterance was encountered, a determination was made as to whether

the utterance was directly concerned with the user's information problem. If so, notes

were made concerning what aspect of the problem was being addressed.

Specify Categories (i.e., codes)

The transcript was again read through from the beginning, and codes were

developed from the notes made in the previous step. Codes were made in a general way

so that they could be applied over the other 39 transcripts. For example, codes were not

developed for specific search terms, but rather the code "TERM" was used.
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Specify the Classes to which Codes Belong

Each code was then classified according to its relationship to the information

problem. The relationship to the information problem was established by the four classes

of the user's cognitive space as specified by Ingwersen (1996), i.e., Information Need,

Problem Space, Current Cognitive State, and Work/Task Interest Domain. For detailed

discussions of these cognitive space elements, see Chapter 2. Operational definitions are

provided in the following sections.

Information Need (IN)

Information need is characterized by the ability of a user to state specifically what

s/he would like to retrieve from an information system during a particular search. The

concept of information need is similar to that of a query. In both, some more or less

concrete subject (conceived of by a user and/or search intermediary) is needed from a

search. IN, however, may vary considerably, depending on factors such as a user's

information seeking stage. Presumably, for example, a graduate student embarking on the

dissertation process will have less ability to formulate a coherent statement of need than

s/he will toward the end of the process.

Operationally, IN is defined as statements by a user or search intermediary of what

kinds of information they would like to retrieve from a particular search.

Problem Space (PS)

Problem space is defined in terms of a user's uncertainty with regard to his/her

search. PS may be thought of as the gap between what a user knows (current cognitive
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state) and his/her ability to express an information need (Belkin, 1980). This gap may be

related to a user's inability to fully understand the nature of the current project for which

information is being sought. It may be related to confusion over terminology, results of

prior searching, or even how to obtain materials.

Operationally, PS is any indication by a user or search intermediary that s/he is not

absolutely confident about some aspect of his/her information problem.

Current Cognitive State (CC)

Current Cognitive State is defined as what a user knows (or at least thinks s/he

knows) at a given point in time. CC is characterized by certainty of such knowledge. For

example, if a user is shown a list of citations, s/he will respond quickly and with certainty

with an evaluation of the list if s/he is responding on the basis of what s/he knows. The

operative word is cognitive--a user is cognizant of certain knowledge.

Operationally, CC is defined as indications by users and search intermediaries that

they are certain about some aspect of the user's information problem.

Work-Task/Interest Domain (WT)

The work-task/interest domain is the set of environmental and social constraints

under which a user seeks information. These constraints tend to be static in nature.

Examples are projects such as dissertations or term papers that require background

research, and social environments such as graduate school or a business setting.

Operationally, WT is defined as statements by users or intermediaries that allude

to the underlying reason for the search, or to the larger social or personal environment out

of which the search emanates.
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Coding of Interaction Transcripts

There were two speakers in each transcript: a user (denoted U); and a search

intermediary (denoted I) (see Appendix B). The dialog between search intermediary and

user was recorded in the transcripts as utterances. As described earlier, utterances are

defined as any uninterrupted words or sounds made by one of the parties in the dyad. If,

for example, speaker U begins a statement, and speaker I interrupts (even if to give back

channeling such as uh-huh), after which speaker U finishes his/her statement, then three

utterances have been completed.

The purpose of the coding process was twofold. First, the act of coding identified

utterances by the user and search intermediary that dealt in any way with the user's

information problem. Second, the codes themselves identified the attributes of the user's

information problem, as they were found in utterances. Not every utterance in the

transcripts pertained directly to the user's information problem. However, all utterances

were coded in order to account for all aspects of the interaction, and so the context of

each utterance was preserved. For example, back channeling constitutes a large

percentage of total utterances in normal conversation (Saracevic, Mokros, & Su (1991)

report approximately 25%). Such interaction behavior is not directly indicative of

dimensions of user information problems. Yet, back channeling is indicative of ebbs and

flows in interaction. A user may only back channel for several consecutive utterances as

the search intermediary explains aspects of the IR system. This type of interaction

indicates a more dominant role played by the search intermediary, possibly one in which a

focus is taking place. Therefore, all utterances were included in the analysis.
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The process of coding the interactions was straightforward: utterances were read

sequentially and each was examined for its meaning. Although human speech is rich, with

many possible interpretations, the coding scheme for this study was carefully developed

in order to categorize each utterance according to its purpose regarding information

problems. Ambiguous utterances were necessarily considered within the context of

surrounding utterances. It was sometimes necessary to read ahead, or to reread previous

utterances to determine the meaning of the one presently considered. In short, the context

of any given utterance was the best indicator of, or clue to, an utterance's meaning.

The meaning of each utterance was established on two levels. One level was the

information problem dimension level. Interpretation at this level was concerned with the

outward representation of some aspect of the user's problem, such as strategy, topic,

social environment, etc. Sometimes the meaning at this level was obvious, and at other

times, meaning had to be inferred. The second level of utterance meaning was that which

connotes the speaker's cognitive state. Determination of meaning at this level was guided

by I[ngwersen's (1996) definition of a user's cognitive space in his global model of

polyrepresentation. Discussion of the four levels of user cognitive space defined by

Ingwersen is provided in Chapter 2, and in the previous section.

Identification of Interaction Shifts

After the coders applied the coding scheme to a transcript, the researcher analyzed

the transcript for the occurrence of interaction shifts. As reported in Chapter 1, interaction

shifts are defined as any change in focus of the conversation between the user and search

intermediary with respect to the user's information problem.
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Brooks (1986) identified "focus shifts" (p. 85) in her analysis of user modeling

functions of intermediaries in pre-search interviews. She found that intermediaries

initiated most coding shifts, a notion consistent with other discourse analysis literature

which suggests that shifts in dialog are initiated by participants with higher status (Grosz,

1981). Brooks used, in part, certain dialog cues to identify the points at which shifts took

place. These cues have been referred to as "frame words" (Sinclair & Coulthard, 1975).

For example, such cues might be utterances that contain frame words such as "well,"

"now," "right," "ok," or "good." Such words in utterance may indicate that the speaker

has begun to think about changing the focus of the discussion. In any case, the judgment

of the researcher is the final criteria for the identification of interaction shifts.

However, Grosz and Sidner (1986) gave a more sophisticated discussion of such

shifts. They show that segmentation of discourse occurs naturally in any discourse. Such

segments are bounded by "cue phrases" that indicate a change in a conversation's focus.

These cue phrases vary from the subtle to the obvious, and therefore discourse must be

studied carefully to perceive such cues. Grosz and Sidner argue the existence of three

components of discourse structure: (1) linguistic structure; (2) intentional structure; and

(3) attentional state. Linguistic structure may be thought of as naturally occurring

segmentation of discourse (shifts of focus). Linguistic structure is syntactic in nature, as

opposed to intentional structure, or the meaning/purpose of each discourse segment. The

attentional state is a device for displaying the properties and objects of discourse

segments, and their relationship to other segments.
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Grosz and Sidner (1986) hold that discourse segments are not necessarily related

to one another linearly as they occur temporally. Any discourse segment may be

predicated on any prior segment (but not necessarily the one immediately preceding it).

The reasons for such non-linearity of communication are varied. For example,

interruptions may break the flow of discourse. Similarly, one of the speakers may take an

aside, and return subsequently to his/her previous focus. This study used Grosz and

Sidner's notion of discourse segmentation as a guide for the analysis of shifts of focus in

information retrieval interaction.

Development of a Coding Scheme for the Analysis of Interaction Shifts

The process of developing a coding scheme for interaction shifts mirrors the

process of coding scheme development for utterances. Interaction shifts were the unit of

analysis for this phase of the study. The units of analysis were identified in accordance

with the previous section. The researcher made notes concerning each shift's focus on the

user's information problem. These notes were then codified. The coding scheme for shifts

was closely related to the user information problem dimensions developed earlier for

utterances. This phase of the study is a natural extension of the analysis of utterances.

Shifts, however, are a different unit of analysis for investigating user information

problems.

The coding scheme for interaction shifts made no attempt to describe the

cognitive states of the human participants. A shift of focus could contain several

utterances by each of the participants. One of the participants may have been
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experiencing uncertainty, while the other may not. Under such circumstances, specific

descriptions of cognitive processes were not possible.

Intercoder Agreement Assessment

A small subset of the interaction was given to someone other than the researcher

to code. Agreement was checked for both the utterance level analysis, and for the shift

level analysis. The method used to check for agreement was that prescribed by Stempel

(1981). A ratio of the number of agreements between coders divided by the total number

of possible agreements describes the level of intercoder agreement. Krippendorff (1980)

suggests a minimum of .67 agreement of for such tentative, exploratory studies as the one

reported here.

Compile Coding Tallies

Numerical totaling of the codes, classes, and interaction shifts in each transcript

allowed the researcher to understand better the nature and patterns of IR interactions in

this study.

At both the utterance level, and the cognitive space level, the total of each code

was compiled across all 20 interactions. Similarly, interaction shifts codes were compiled

for each of the 20 interactions. For all coding operations, the researcher compiled both

frequency and percentage of codes.

Correlate Coding and Shifts to Survey Data

Responses to certain questions in the survey data collected by Saracevic and Su

(1990) provided insight for interaction behavior by users and search intermediaries in the

JR interactions in this study. In particular, any questions with regard to the user's
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information problem could be correlated to the category totals in Step 6 above. Such

correlations were performed in a post hoc manner as the researcher observed patterns in

the data that indicated potentially fruitful investigation.

Loglinear Analysis

Loglinear analysis of the sequences of coding was done so that statistically

significant transitions between categories of shifts could be uncovered. This analysis

pointed out which transitions, if any, among classes of focus shifts occurred with more

than chance frequency.

Specifically, loglinear analysis is a method similar to Chi-Square analysis in

calculation, but differs in that the columns and rows of the matrix have the same

headings. Calculation of loglinear data is composed of 8 steps:

1) compilation of frequency of transitions;

2) calculation of expected frequency for each cell;

3) calculation of the deviation of observed and expected frequency;

4) calculation of the squares of the deviation;

5) calculation of sum of squares;

6) calculation of variance;

7) calculation of standard deviation of all residuals;

8) calculation of the standard residual for each cell.

Methodological Issues

This section presents a justification for, and a general discussion of, the chosen

methodology. The methodology used in this study is discourse analysis. Discourse
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analysis has been used in studies on which the present work is based. Grosz and Sidner

(1986) developed the concept of discourse segmentation, on which the notion of shifts of

focus is based, through discourse analysis. Belkin, Brooks & Daniels (1987) present the

culmination of several years of work on the MONSTRAT model, all of which was based

on discourse analysis. It was Belkin et al. who first analyzed transcript data in terms of

focus during interactive IR. Spink, Goodrum & Robins' (in press) analysis of elicitation

behavior in interactive information retrieval is a study utilizing discourse analysis.

Essentially, discourse analysis is a method used to attempt to uncover the meaning

in text (written or spoken) that may be inferred (i.e., interpreted) by a researcher from the

use of language in a given context. One aspect of this definition is that meaning is

dependent on context. That is, a person may say something in one situation that would

mean something very different in another context. Brown and Yule (1983) maintain that:

the analyst is investigating the use of language in context by a speaker/writer, he is

more concerned with the relationship between the speaker and the utterance, on

the particular occasion of use, that with the potential relationship of one sentence

to another, regardless of their use. That is, ... the discourse analyst is describing

what speakers and hearers are doing, and not the relationship which exists

between one sentence or proposition and another. (p. 27)

Therefore, it is not necessary to find meaning in the form of an "equivalent" between an

individual utterance, and some external truth, condition, object, etc. The meaning of any

given utterance is subject to its use within the conversation in from which it is extracted.
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Therefore, a single utterance in a conversation does not reveal the richness of its meaning

unless a reader/hearer knows what has come before and/or after.

As an example of the importance of context in the interpretation of utterances,

consider the following utterances (form transcript #16).

I: Agricula is an acronym for agriculture, --
U: Agricola?
I: yeah.
U: I had that once.

Without the aid of context, an analyst would be left to speculate the meaning intended by

the speakers. The last utterance is the most puzzling. The analyst might guess that the

user had once used "Agricola" (a database in Dialog containing agricultural information),

because sometimes in conversation, people form incomplete, or incorrect, utterances. So

within the context of this set of utterances, it might make sense to conclude that the user

is expressing knowledge of the Agricola database. However, if the context of these

utterances is expanded slightly, a different meaning for the last utterance may be inferred.

Consider the following set of utterances (bold indicates the position of the previous set of

utterances).

I: Uhm, I guess my recommendation would be that we try this and if we are
not getting anything out of it, that we go real quickly into Agricula, the
agriculture one. Do you know any Latin?

U: Forgive me Father, for I have sinned.
I: Agricula is an acronym for agriculture, --
U: Agricola?
I: yeah.
U: I had that once.
I: Yeah, but it is also
U: A lot of caffeine.
I: It is a (.) an acronym for something, I don't remember what. But it turns out
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it is the Latin word for farmer too. I mean, speaking of neat stories here.
Here is an example. Researches at Texas Tech developed culture techniques
to grow cotton fibers from a type of cotton cells. Well, that's economically
significant. @((58:32))

It becomes clear, when the context of the first set of utterances is expanded, that the user

is joking with the search intermediary. Context, therefore, adds a layer of complexity to

discourse analysis. In particular, it requires the analyst to interpret meaning. In addition,

the context, itself, of given utterances must sometimes be interpreted. In fact, Budd and

Raber (1996) describe meaning for discourse analysis as "the coincidence of intent and

interpretation that results from messages exchanged in discourse" (p. 218). The

importance of interpretation in discourse analysis cannot be overemphasized. These

layers of interpretation can give rise to certain methodological implications, and these

will be discussed in a following section on reliability.

Despite the complexities and pitfalls associated with discourse analysis, it was

determined to be the optimal methodology for this study. The reasons for this choice are

that discourse analysis:

1. Represents an existing tradition in interactive IR research, and is itself, a multi-

disciplinary method

2. Relies on context and interpretation for results.

The studies mentioned in the beginning of this section show that discourse

analysis has been used in interactive IR research for some 15 to 20 years. Therefore, the

first reason for using discourse analysis in this study is that it is a proven method.

Furthermore, it is a method developed and used in a number of related disciplines
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including linguistics, sociolinguistics, psycholinguistics, philosophical linguistics,

computational linguistics, and communication. The interdisciplinary nature of discourse

analysis as a method makes it an attractive choice for use in a multidisciplinary field such

as information science (Coulthard, 1977; Brown & Yule, 1983).

The second reason for choosing discourse analysis is that it allows the researcher

consider context as a framework for interpretation. Any method requiring a strict

adherence to rules of category assignment will not render a depth of understanding of the

discourse. For example, a method that requires certain phrases or words to be present in

an utterance in order for a code to be assigned to it, is not paying attention to context. It

assumes that words, phrases, etc. have meaning beyond their usage in a given context.

The discussion in Chapter 2 demonstrated that writers such as Wittgenstein (1953),

Gadamer (1990), and Heidegger (trans. 1963) promote context as a route to meaning over

individual words and phrases. In short discourse analysis allows a researcher understand

text as means toward understanding, rather than understanding itself. In the discussions

that follow, the strengths and weaknesses of this method are discussed.

Assumptions

Given that discourse analysis is the chosen methodology for this study, certain

assumptions are inherent. In particular, the following three assumptions are prominent.

1. Information problems are represented in interactive IR.

2. Interaction in IR is highly dynamic in terms of focus, and shifts among foci

3. Foci are representations of user information problem dimensions
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For further elucidation of these assumptions, they are elaborated on in the following

sections.

Information Problems are Represented in Interactive IR

The first assumption in this research is that during the course of IR interaction,

some type of representation of a user's information problem occurs. The main assumption

is that this representation occurs as a function of the discourse between user and search

intermediary. That is, the topic of such discourse at any given moment during the

interaction is assumed to be directed at understanding, and resolving, the user's problem

for which the search is undertaken. This is not to say that every utterance in the discourse

may be directly mapped to a tactic aimed at problem resolution. Human conversation is

not that straightforward. Yet, conversational discourse between two people may be said to

move in general directions over time. It is assumed that those general directions represent

dimensions of user information retrieval problems.

However, there are situations in which users and search intermediaries engage in

discourse that is clearly outside general trends toward problem resolution. For example,

social banter not directly related to the user's information problem is not, in this study,

considered to be a situation in which speakers are engaging in problem resolution. This

distinction is somewhat arbitrary. That is, using the broad definition of information

problem described in the Chapter 1 and Chapter 2, all may be considered as working

toward problem resolution. For example, in transcript #18, the first 29 utterances

consisted of an in depth conversation about the user's recent marriage. The question a

researcher must ask is, "In what ways can such a conversation be considered part of an
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effort at problem resolution?" There are two ways to address this question. The first

would suggest that this social banter was necessary for the two participants to reach a

point in their interaction at which they could begin searching effectively. It may be that if

they had not had a social prelude in their interaction, the rest of their time together would

not have been as productive as if they had. The alternative view is that since such banter

is a normal part of human interaction, it must be accepted as normal, but not an integral

part of problem resolution. In other words, this treatment of conversation indirectly (or

not at all) related to information problem is treated differently from discourse directly

related to information problem. The latter method of handling such conversation was

chosen for this study.

Interaction in IR is Highly Dynamic in Terms of Focus, and Shifts among Foci

The second assumption is that users and search intermediaries are engaged in a

dynamic form of discourse due to the nature of online searching. In order to perform cost

effective and otherwise efficient online searches, search intermediaries must perform

searches quickly. Experienced search intermediaries such as those who participated in

this study, tend to go online, perform a few queries, and then log off from the system. The

reason for this behavior is that online searching is expensive. Charges are accrued as a

function of minutes spent connected to the database(s), and by the number of records

downloaded. Therefore, a search intermediary is motivated to stay online for as short a

time as possible, and to download only a manageable number of records.

In addition, in the time period before the proliferation of CD-ROM technology (as

in the case of the data collected for this study) online searchers in environments such as
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research university libraries performed many online searches. The computers dedicated to

the purpose of online searching were shared by most, if not all, online searchers at the

library. Under such conditions, searchers cannot assume a leisurely pace during any phase

of an interaction. These interactions, therefore, tend to be fast-paced and "to-the-point." It

is assumed that because of the fast pace of the online environment, that the entire

interaction is highly dynamic.

Foci are Representations of User Information Problem Dimensions

Perhaps the most critical assumption brought to this project is that participants in

interactive IR focus on dimensions of information problems. In other words, these foci,

when identified and classified, constitute representations of information problem

dimensions. Certainly, competing arguments could be made. For example, it could be

argued that foci during conversation are not indicative of anything broader than what

must be accomplished at a given moment. For example, if participants are talking about

whether a certain term should be included in a query, it could be argued that such

conversation has no bearing on the search process beyond one term selection. However,

such a term selection is indicative of a general form of behavior called strategy. By

generalizing specific processes, it is possible to identify generic dimensions of

information problems. Therefore, this study is based on the assumption that users and

search intermediaries tend to focus their conversation on, even if for only brief periods of

time, dimensions of the user's information problem.
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Based on these assumptions, the following sections discuss additional

methodological issues. In particular, issues related to the reliability, validity, and

limitations of the methods used in this study are considered.

Reliability

Krathwohl (1993) defines reliability as consistent measurement of the thing

measured. Here, the question of reliability pertains to the consistency with which the

coding schemes developed in this study can be applied by different coders. Furthermore,

according to Krathwohl, reliability is necessary for a truth condition (validity), but it is

not in itself sufficient. A measure may be reliably incorrect. That is, a person may be

measuring what he calls a "foot" with an 11-inch ruler. Every time he measures

something that is 11 inches, he claims to have measured one foot. He is perfectly

consistent in this regard. However, he is not truthfully measuring a foot, but only 11

inches.

With respect to reliability, there are at least two dangers in using discourse

analysis methodology. The first has to do with interpretation of utterance meaning, and

the second is appropriate determination of context. Both are related, and both can cause

inconsistencies to occur when categorizing discourse. Given the complexities of the

coding schemes in this study, and given the inherent complexity of determining meaning

and context, absolute consistency is not a realistic goal.

The question then becomes, "What is a reasonable measure of reliability?"

Krippendorff (1980) suggests that agreement in coding is statistically significant only

when coders agree at least 70% of the time. However, he maintains that only "cautious
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and tentative conclusions" (p. 147) may be drawn at levels between 67% and 80%.

Krippendorff offers no justification for these figures other than saying that for any level

below 70% agreement, "is of course quite obvious...they are then excessively polluted by

noise" (p. 147).

What Krippendorff (1980) does not mention is that a coding scheme consists of

any number of categories. Let us say that coding scheme A consists of 10 categories and

coding scheme B consists of 20 categories. If both coding schemes report 80%

consistency, which one should be considered the more reliable scheme? Certainly, coding

scheme B is the more reliable of the two because there are higher odds of inconsistency

with 20 categories than with 10. That is, if an independent coder picked categories out of

a hat for coding scheme A, she is more likely to pick a category that agrees with the

researcher than if the same procedure were enacted on coding scheme B. One of the

problems with applying Krippendorff's consistency metric to qualitative research is that

he assumes interpretation to be a quantifiable process.

This assumption represents the primary difference between content analysis

(Krippendorff's method) and discourse analysis. A discourse analyst is interested in

coding schemes primarily as a basis on which to make interpretations, generalizations

(albeit loose ones), inferences, and on which to base further research questions. In other

words, discourse analysts see coding as a means to get hold of something concrete on

which to base further analysis. Content analysts on the other hand appear to be interested

in coding as an end in itself on which to draw conclusions about some phenomena. In
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other words, content analysis is as close as one can get to hypothesis testing without

actually doing it.

This notion that discourse analysts hold a coding scheme to be a means to an end

rather than an end in itself is supported by texts on the subject. These researchers do not

appear to place consistency and replicability as high priorities in discourse analysis

research. For example, in texts dedicated to the subject of discourse analysis by Coulthard

(1977), and by Brown and Yule (1983) (both considered to be standard texts on the

methodology), none of the following terms occurred in the index:

" reliability

" consistency

" replication (replicability)

" reproducibility

" validity

" coders

Nor was there any treatment of such matters in the tables of contents in these texts.

In an attempt to find further validation for the notion that qualitative research in

general did not emphasize reliability, texts on qualitative methods were consulted. One

such text (Glesne & Peshkin, 1992) showed none of the terms listed above in its index.

However, there was a section dedicated to the "trustworthiness of our interpretations" (p.

vi). This section offers some suggestions such as triangulation of methods (e.g.,

interviewing subjects whose interactions had been transcribed). Triangulation was not an
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option in the present study because the data were collected in 1989 in New Jersey, and the

subjects were not available for follow-up. Glesne and Peshkin also suggested the use of

an "outsider to audit fieldwork notes and subsequent analysis and interpretations" (p.

147). However, they suggest neither a concrete method nor a level of agreement that must

be reached between the "outsider" and the researcher.

In another text on qualitative methods, Taylor and Bogdan (1984) recommend that

qualitative researchers take a "humanistic" (p. 7) approach to research. That is,

The methods by which we study people of necessity affect how we view them.

Wen we reduce people's words and acts to statistical equations, we lose sight of

the human side of social life. Wen we study people qualitatively, we get to know

them personally and experience what they experience in the daily struggles in

society. (p. 7)

They go on to emphasize validity in qualitative research over reliability. They contend

that reliability has been overemphasized in sociological research. Taylor and Bogdan are

careful to caution researchers to be as accurate as possible in their analyses, but "it is not

possible to achieve perfect reliability if we are to produce valid studies of the real world"

(p. 7). Their overall view of qualitative research is that researchers should develop their

own methods to fit the needs of each situation; researchers should draw from the plethora

of available tools and form an appropriate synthesis.

To summarize what has been said about reliability so far, the following points can

be made:
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" Qualitative methods emphasize subjective interpretation over quantitative

measurement

" Measurements for consistent and accurate application of qualitative methods are

either nonexistent or arbitrarily developed

" Discourse analysis methodology (e.g., Coulthard, 1977; Brown and Yule, 1984)

emphasizes understanding of meaning as a function of context, as opposed to

scientific control over research processes, as does content analysis (e.g., Krippendorff,

1980).

The philosophical basis for these assertions lies in opposition between phenomenology

(i.e., interpretive sociology) and positivism (i.e., functionalism) that was developed in

Chapter 2. Discourse analysis is more consistent with phenomenological outlook, while

content analysis, as Krippendorff presents it, derives from positivism. Of course, methods

developed in both of these philosophical traditions reflect the tradition's underlying

assumptions.

This section has presented a discussion of reliability issues for the present study.

In the next section, problems related to validity are discussed.

Validity

Validity refers to the extent to which a study's results measure (or describe) what

was intended to be measured (or described) (Kerlinger, 1986). This study sought to

describe shifts of focus among dimensions of user information problems as they are

represented through interactive information retrieval. This study sought to describe such

phenomena by studying the transcripts of interactions between real users and real search
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intermediaries with real information problems. The fact that real situations were studied

is this project's greatest claim to validity.

Krathwohl (1993) notes that qualitative research "has a ring of reality about it that

quantitative research often lacks" (p. 349) due to the study of real situations. He suggests

that the validity of a study is strengthened if several situations are studied to determine if

the same phenomena occur. In this study, 20 interactions were investigated for the

purpose suggested by Krathwohl. Furthermore, each interaction took place as the result of

a unique user information problem. The descriptions of these information problems, foci,

etc. were derived from inductive analysis. This analysis consisted, essentially, of looking

for common elements of information problems rather than the unique features of each

one. That is, categories of information problem dimensions were derived out of a

comprehensive analysis of a variety of situations, as Krathwohl recommends.

Certain aspects of qualitative research can be problematic for establishing validity.

In particular, it is often difficult to generalize and predict from the results of a qualitative

study (Krathwohl, 1993). However, every attempt was made in this study to increase

validity by using a generalized analysis. As mentioned earlier, categories were developed

in such a way that they could be applied in a variety of circumstances. In other words, the

categories were structured to apply to information problems in general and not to any

specific information problem. For example, a category dealing with topics of searches

(TOPIC) can be generalized to any number of information searches and problems.

However, this study does have limitations. In the next section, this and other

limitations of the study are presented.
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Limitations

As mentioned in the previous section, the type of research represented by this

study has advantages and disadvantages. The issues related to reliability and validity have

been discussed in the previous sections. One limitation of this study is that it is not

possible to interview users and search intermediaries in order to triangulate what was

found in the transcripts. The data were collected in 1989 in New Brunswick, New Jersey,

and it is not possible to find those involved. Although there was survey data to augment

the transcripts, it would have been helpful and informative to obtain in-depth responses

pertaining to certain issues. In particular, it would have helped to establish the degree to

which information problems changed during each interaction. If the dynamics of

information problems (i.e., changes in information problems) could have been studied,

the scope of this project could have been increased.

Summary of Research Design

The steps outlined in this chapter have been designed to provide the researcher

with detailed information about the purposes of interaction between users and search

intermediaries. Utterance level analysis was the basis for understanding. Groups of

utterances constituted focus on a particular aspect of a user's information problem. The

coding of individual utterances prepared a base level understanding of the discourse used

to code interaction shifts. It was sometimes easier to see where a shift had occurred when

there was a change in the type of coding for individual utterances. The results of the

analysis are shown in the next Chapter.
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RESULTS

This chapter reports the results of the analysis set forth in the previous chapter.

Details of the following items are presented in accordance with the steps described in the

methodology section in Chapter 3. The results of the study are presented in the order

shown in the following outline.

I. Results of Utterance Level Analysis

A. Cognitive Space Dimensions

1. Coding scheme with examples of cognitive space codes taken from

transcripts

2. Compilation of coding results

B. User Information Problem (UIP) Space Dimensions

1. Coding scheme

2. Examples of UIP space codes taken from transcripts

3. Compilation of coding results

C. Non-UIP Space Dimensions

1. Coding scheme

2. Examples of non-UIP space codes taken from transcripts

3. Compilation of coding results

10c
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II. Results of Foci Level Analysis

A. Identification of Shifts of Focus

B. Coding scheme

C. Examples of UIP space codes taken from transcripts

D. Compilation of coding results

III. Results of Statistical Analyses

Results of Utterance Level Analysis

As observed in other studies using this data, most utterances (76%) occurred

during the online phase of searches. Because of the conversational nature of the

interactions, it is not surprising that users and search intermediaries (SI) were equally

(49.36% and 50.64% respectively) responsible for total utterances.

Table 4.1

Total Utterances Observed Expressed in Frequency and as a Percentage of Total

Utterances Observed

Frequency Percent of Total

Pre Online Total Pre Online Total

User 1191 3675 4866 12.08% 37.28% 49.36%

SI 1182 3811 4993 11.99% 38.66% 50.64%

Total 2373 7486 9859 24.07% 75.93% 100.00%

Note. Over the entire 20 interactions, there were a total of 10,097 utterances. However,

238 of the utterances were spoken by someone other than the user or the search

intermediary. For example, the researcher's voice was transcribed when s/he briefly

entered the conversation.
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Figure 4.1. Schemata of coding process at the utterance level.

The coding scheme for utterances was drawn, initially, from one interaction

between a user and a search intermediary. During subsequent analysis of other

interactions, the researcher refined the coding to the form reported here. Each utterance in

each interaction was coded. However, this study recognizes a distinction between

utterances that refer to information problems, and utterances that do not. This distinction

is made because part of the coding scheme is based on cognitive space elements
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suggested by Ingwersen (1996) (Work/Task Interest Domain (WT), Current Cognitive

State (CS), Problem Space (PS), and Information Need (IN)). For this study, it was not

considered useful, or possible, to categorize utterances such as off-hand remarks and

back-channeling behavior within such a framework. Such utterances were considered to

be communication conventions/devices rather than intentional means by which

information problems were revealed. Therefore, utterance level coding is divided into two

major categories. Figure 4.1 illustrates the process by which coding was executed at the

utterance level.

The first decision for a coder in the present study was to decide whether a code is

directly related to the user's information problem. Therefore, any given utterance was

immediately placed into either the UIP, or the non-UIP category. Tables 4.2 and 4.3 in

this section show the number of utterances that occurred within UIP and non-UIP

categories respectively.

Table 4.2

Total Non-UIP Utterances Expressed in Frequency and Percentage of Total Non-UIP

Frequency Percentage of Total Non-UIP

Pre Online Total Pre Online Total

User 553 1708 2261 15.60% 48.17% 63.76%

SI 263 1022 1285 7.42% 28.82% 36.24%

Total 816 2730 3546 23.01% 76.99% 100.00%
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Table 4.3

Total UIP utterances expressed in frequency and percentage of total UIP only

Frequency Percentage of Total UIP

Pre Online Total Pre Online Total

User 638 1967 2605 10.11% 31.16% 41.26%

SI 919 2789 3708 14.56% 44.18% 58.74%

Total 1557 4756 6313 24.66% 75.34% 100.00%

An alternative way to look at UIP/non-UIP data is as a percentage of all utterances

(i.e., UIP + non-UIP) (see Tables 4.4 and 4.5). Of note is the observation that 35.97% of

all utterance did not deal directly with user information problems. This is not surprising

given that natural conversation between two individuals involves tremendous redundancy

and indirect communication. Furthermore, users accounted for nearly 64% of all non-UIP

utterances. This finding may indicate that users tend to be back channeling, that is, only

responding to search intermediary statements. If so, this is an indication that users are

merely following the search intermediary's lead. However, this is not to say that users are

passive during interactive IR. They do assert themselves by revealing knowledge about

their information problem.

Table 4.4

Total UIP Utterances Expressed in Frequency and Percentage of Total UIP and Non-UIP

Frequency Percentage of Total Utterances
(9859)

Pre Online Total Pre Online Total

User 638 1967 2605 6.47% 19.95% 26.42%
SI 919 2789 3708 9.32% 28.29% 37.61%
Total 1557 4756 6313 15.79% 48.24% 64.03%
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Table 4.5

Total Non-UIP Utterances Expressed in Frequency and Percentage of Total UIP and Non-

UIP

Frequency Percentage of Total Utterances
(9859)

Pre Online Total Pre Online Total

User 553 1708 2261 5.61% 17.32% 22.93%

SI 263 1022 1285 2.67% 10.37% 13.03%

Total 816 2730 3546 8.28% 27.69% 35.97%

In accordance with factors discussed above, the section on utterance level coding

is divided into three sections:

" Cognitive Space Dimensions

" User Information Problem Dimensions

" Non User Information Problem Dimensions.

Each is discussed in the following sections.

Cognitive Space Dimensions

Ingwersen defines cognitive space (1996) as consisting of four possible

dimensions: (1) Work/Task Interest Domain; (2) Current Cognitive State; (3) Problem

Space; and (4) Information Need. This analysis was performed at the same time as the

analysis of user information problem dimensions at the utterance level. A coder would

first determine the cognitive state of the speaker of an utterance, and then, would

determine the user information problem dimension of the utterance (see Figure 4.1).

Efforts to identify such dimensions from utterance level analysis are described below.
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Cognitive Space Dimensions with Examples Taken from Transcripts

Chapter 3 contains a priori definitions of cognitive space dimensions. This section

of Chapter 4 reviews cognitive space dimension definitions, and provides examples of

usage for each of the four cognitive space dimensions.

Work-task/interest domain (WT).

Operationally, WT is defined as statements by users or search intermediaries that

allude to the underlying reason for the search, or to the larger social or personal

environment out of which the search emanates. The following passage is an example of a

WT utterance expressed by a user.

U: um. because that that yielded the kinds of study the kind of
study that I will be doing a linguistic, sociolinguistic

rhetorical type analysis and I am doing you were asking

about rhetoric rhetorical textual analysis content analysis

type um.

Current cognitive state (CC).

Operationally, CC is defined as indications by users and search intermediaries that

they are certain about some aspect of the user's information problem. The following

passage is an example of Current Cognitive State utterances. Note that each of the

utterances below demonstrates what the speakers know with regard to strategy (#s 1 and

3) and search terms (# 2).
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1 I: =at the first group here. the second set that we're gonna

try and set up=

2 U: =Ois daughters=

3 I: is the daughters OokayO and in that sense there is a term

for daughters in here (4.2) and it's very specific it goes

back only to seventy-three but since you want the more

recent thing that doesn't matter. ur. the other possibility

The main indicator that each of these utterances should be coded current cognitive state is

that each speaker is stating what they know about the topic of the search and hence, the

terms and strategy involved. In addition, it appears that speakers are in agreement about

the strategy and terms discussed. Problems with respect to the search are handled

differently by speakers. These problem states are discussed in the following section.

Problem space (PS).

Operationally, PS is any indication by a user or search intermediary that s/he is not

absolutely confident about some aspect of his/her information problem. The following

passage is an example of a Problem Space utterance.

I: ok. and there you could pick up human females and in

some cases you can pick up daughters from the title. the

problem occurs when I try to go to limit or to make sure

that it's occurring the what you're the absence occurs in

that time period

This passage directly states a problem with search strategy. The search

intermediary clearly establishes the possibility that non-relevant documents may be

retrieved if certain terms are used.
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In order to make a finer differentiation between PS and CC, the following text

provides an example of movement between Problem Space and Current Cognitive State

utterances. Note that in the example below, the first and second search intermediary (I)

utterances are coded PS because of the word "probably," which appears in the first

utterance. The search intermediary is not sure about the use of the term being discussed.

In utterance # 4, the user is not sure whether the strategy employed will produce the

proper results. In utterance #5, the search intermediary states current strategic knowledge.

1 I: so what I probably have to do is ask for parental in
those cases where they're dealing with a study that
includes the absence of both or one they haven't
specified and the=

2 U: uh hm

3 I: =other one so that makes it parental absence (1.8) and
father absence

4 U: now would this pick up both sons and daughters the
information on

5 1: yes it is. in order works the the only thing that you
know is and that's where one of the problems comes
about is that they're absent so that set up the set here

These passages show that for coding purposes in this study, it is necessary for the

researcher to for the speaker to demonstrate certainty for a passage to be coded as

emanating from a current cognitive state. In this case, the word, "probably," is an

indicator of uncertainty.

Information need (IN)
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Operationally, IN is defined as statements by a user or search intermediary of what

kinds of information they would like to retrieve from a particular search. In order for an

utterance to be characterized as IN, it must be expressed by the speaker as a direct

statement of need, e.g., " I need information regarding... ." Information need is difficult to

differentiate form other elements of cognitive space because of the fact that these

categories are not mutually exclusive, and therefore conflict. For example, if someone

states his information need with conviction, the researcher is faced with the choice of

coding current cognitive state or information need. This is an inherent weakness in

Ingwersen's (1996) model. The conflict was resolved in this study by coding direct

statements of information need as information need, and therefore, disregarding the fact

that the statement also revealed the current cognitive state of the speaker.The following

passage is an example of an information need utterance.

U: (.) let's do student participation that's exactly what I want

Now that it is established how the coding process at the cognitive space level was

accomplished, we can now turn the compilation of coding results.

Compilation of Cognitive Space Coding Results

Cognitive space categories describe the cognitive states of users and search

intermediaries as represented by the participants' behavior in search transcripts. Cognitive

space categories were defined a priori in Chapter 3, and examples of coding such
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categories are shown earlier in the chapter. Tables 4.6, 4.7, and 4.8 display the presearch,

online and total utterances, respectively. There were no significant differences in the

presearch and online phases of the interactions for cognitive space. There was a higher

percentage of information need in presearch than in the online phase, but the total

frequency was so small that little can be concluded from these results. Most of the drop in

online phase of IN statements were due to the drop in user IN statements.

Table 4.6

Participants' Presearch Utterances by Cognitive Space Categories Expressed as

Frequency and Percentage of Total

Frequency Percentage of Total
WT CC PS IN Total WT CC PS IN TotalUser 49 331 177 81 638 3.15% 21.26% 11.37% 5.20% 40.98%SI 14 480 417 8 919 0.90% 30.83% 26.78% 0.51% 59.02%Total 63 811 594 89 1557 4.05% 52.09% 38.15% 5.72% 100.00%

Table 4.7

Participants' Online Utterances byConitive Sace Cateories Ex ssed as Frequency

and Percentage of Total

Frequency Percentage of Total
WT CC PS IN Total WT CC PS IN TotalUser 131 947 845 44 1967 2.75% 19.91% 17.77% 0.93% 41.36%SI 116 1573 1090 10 2789 2.44% 33.07% 22.92% 0.21% 58.64%Total 247 2520 1935 54 4756 5.19% 52.99% 40.69% 1.14% 100.00%
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Table 4.8

Participants' Total Utterances by Cognitive Space Categories Expressed as Frequency

and Percentage of Total

Frequency Percentage of Total
WT CC PS IN Total WT CC PS IN TotalUser 180 1278 1022 125 2605 2.85% 20.24% 16.19% 1.98% 41.26%

SI 130 2053 1507 18 3708 2.06% 32.52% 23.87% 0.29% 58.74%Total 310 3331 2529 143 6313 4.91% 52.76% 40.06% 2.27% 100.00%

52.76% of all utterances were categorized as CC, and 40.06% were PS. These two

categories alone comprise 92.82% of all utterances. Very few utterances were categorized

as IN, perhaps because users expressed their information needs on written forms prior to

each interaction. Search intermediaries read these forms and proceeded with the

interaction based on the information given on the forms. The use of such forms may

account for the lack of direct discussion of information need.

User InformationProblem (UIP) Space Dimensions

This section describes the results of the utterance level analysis that focused on

purposes of each utterance with regard to the user's information problem. In other words,

each utterance was examined for content that gave clues about user information problem

dimensions. The assumption here is that the process is at least partly rational. That is,

participants are discussing user information problems in order to work toward problem

resolution.
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Utterances are coded first in order to determine the basis for a coding scheme for

subsequent analysis of foci. Next, the researcher applied the codes to all utterances, and

finally, tallied the results by frequency and percentage of occurrence.

Coding Scheme

The coding scheme was derived by a process of reading transcripts and noting the

major themes. These themes were then categorized according to general purposes of IR

processes, and hence, user information problem dimensions. The original coding scheme

has some 25 categories. The researcher was able to distinguish among these detailed

categories, but other coders were not. Therefore, it became necessary to combine

categories until some acceptable level of agreement among coders was reached. Many

iterations of the coding scheme were tried before categories became sufficiently distinct

to be reliable. Table 4.9 describes the six user information problem dimension codes used

to analyze utterances. In the section following Table 4.9, examples of each code are

provided.

Table 4.9

Codes Directly Related to User Information Problems at the Utterance Level

C o d e i o...De s c r. 
.. ...

eD

DOC ~regarding the documents referenced by the output ofI te Dialogsace
performed by the user and intermediary; characterized by utterances
pertaining to the availability, cost, format, etc. of the documents

EVAL judgments regarding the relevance of system output; elicitations by
intermediaries of user's regarding such judgments; number of hits in a
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given retrieved set; general references to output of the current search;
expectations of future output, or evaluation.

STRAT concerned with query formulation (e.g., combinations of sets); participants
deciding which actions to take next (e.g., whether to print certain
results); regarding choice of terms; definition/clarification/resolution of
terms; consultation of thesaurus; restrictions to reduce set size

SYS Pertaining to the IR system with regard to database structure, scope,
arrangement or other conceptual aspects of the database; Explanations of
the conceptual aspects of searching the IR system

TOP specific subject area guiding the search; parameters of the desired output of
the search with respect to time period coverage (if done because the
subject matter is more likely to be in a given, particular time period),
types of subject matter (e.g., experiments on humans, not apes), etc.;

USER participant's background relevant to the topic including work, education, other
experience; relating to the user's stage/progress in the project at hand;
participant's social life forming a context for the present search; prior
searching; domain/literature knowledge; impetus for the present search
(e.g., dissertation, assignment, ongoing research, etc.);

Examples of UIP space codes taken from transcripts

The examples presented in this section represent an attempt to illuminate the

coding process for the reader. An attempt was made to find at least one prototypical

example of each dimension for both search intermediary and user. However the examples

presented are not necessarily (and most likely not) taken from either the same transcript,

nor as contiguous utterances. They were chosen as found transcripts, regardless of their

actual juxtaposition. Exceptions are noted.
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[DOC1 Characteristics of documents

The following seven separate examples illustrate DOC:

I: but you know for anything we don't have you know here you
know we can get it for you through interlibrary loan=

U: and uh do you have another service that goes and copies these
articles for people er uh

I: it's not as it's not expensive um for a search on the medline it
depends on what system you know we go on

U: which is the cheaper the[...?]

I: yeah there are readers in the building here or the or the other
libraries that you could read them off

U: Well, um the one I just heard is a book

U: right but the place that you buy them they're they're on microfiche
or something

[OUT] IR system output.

The following nine separate examples illustrate OUT:

I: I am pretty sure you don't want these

U: that's exactly the kind of thing I feel marvelous

U: No, no. That's no good

I: Let's see this is set 21, this is set 22.

U: that sure looks familiar doesn't it

U: because that what's we did before that's the...

I: kay and it says there are thirty six of those

U: not too much
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U: Is that too much to print?

[STRAT] Search strategies employed by participants.

The following six examples illustrate STRAT:

I: so that's what we should really try for but since we didn't try this
business the last time in classroom activities we must try that as
well and see what happens okay? We'll make it like two searches
then. And we'll do all this and see what we get first.

U: Yeah let's just see what happens if we do that

I: there're one um. some some uh synonyms in medical that uh I
know for epinephrine it might be adrenalin

U: lymphocytes would be t cells or b cells um interferon ( )
subcategories ( ) alpha gamma um the beta endorphines would be
um. (endogeocophyates)

I: this time I will because unless I'm wrong I don't think we're gonna
get like a tremendous number maybe we will reading groups

U: Yeah gonna get some garbage in there

rSYS1 Information retrieval system.

The following four examples illustrate SYS:

I: now that unfortunately doesn't mean effect. it means the presence
or absen[ce of those terms

I: okay yes what they use in uh in medline is they have some tree
structures

I: ((printing)) okay I'm just gonna move the paper over over here so it
doesn't get get put back in the machine (1.0) um. (1.0) now one
thing you could try. you know an additional thing we could try
there is a uh another service that we have available now we're only
gonna pick up things that are in the titles called the biosis
connection
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U: okay. so this is basically covered by uh er it covers index medicus
and biological abstracts

[TOPICJ Topic/Scope of the search.

The following eight examples illustrate TOPIC:

I: um. okay so you're interested in research concerning the effects of
catecholamines okay let me

I: you're not okay which specific ones are you interested in then

U: [exactly. I'm very interested in in that yeah
(NOTE: THIS UTTERANCE IS IN DIRECT RESPONSE TO A
STATEMENT ABOUT THE TOPIC OF THE SEARCH BY A
SEARCH INTERMEDIARY)

U: And I'm looking at the pesticide residues on lawn so it's not so
much human's applying the pesticides to the lawn but after they're
applied

I: want that so you want to be a little less restrictive than psychiatric.

I: ... You don't care about time you want it to go all the way back as
far as you are concerned.

U: Okay. Do we want to specify in-patient?

U: Even this is going beyond my original question you know its the
implications of the question.

fUSER1 User's cognitive/social environment.

The following 13 examples illustrate USER:

I: What grade do you teach?

U: I teach, -- I'm a department chairperson for the social studies
department, so I only have to teach three classes, but I do teach
eighth grade and I'm in a really lousy course for them. It's four
semesters, one is psychology, one anthropology, one sociology and
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one in geography, but it's too high, it's above their heads. Eighth
graders aren't ready for that stuff.

I: Because you are just beginning this really. So,

U: It's a follow-up

I: oh yeah normally I see this in the areas in which new research is
being done you normally see a lot of them coming through with a
whole cluster of dissertations and then afterwards they start seeing
little articles

U: in the fifties or the sixties. and so I really don't know what's out
there that's more recent

I: Ah, you look at client education, that's fine and dia- and you put
that together with diagnosis and you said you had tried Psych.
Abstracts, I suspect you didn't get get what you were looking for.

U: I don't think so. Ummm. Well I did a manual search of like
education [in depth

U: I looked at Psych Abstracts

I: Yeah, no you're you're helping. My first question is, are is what you
are doing then kind of a descriptive study

U: which is a logical outcome of the background data I'm trying to get
and I may go to the point of doing the intervention but I'm hoping I
can just concentrate on gathering the data.

I: I wouldn't be surprised because the right to know laws are a very
recent phenomenon... and I think that's what you are running up
against.

U: Well, they are the ones that make the diagnosis so you would
expect them to you know and they do it in the process of
interviewing the patient usually.
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Compilation of UIP coding results

The following three tables (Tables 4.10, 4.11, and 4.12) describe the results of the

coding process in terms of frequency and percentage of each interaction phase (i.e.,

presearch, online, total). Of interest is the fact that 60% of total utterances were coded

either STRAT or EVAL (39% and 21 %, respectively). Furthermore, the top three

categories in frequency (STRAT, EVAL, and SYS) constitute 74% of all user information

problem related utterances. Therefore, participants spent most of their time talking about

the mechanics and evaluation of the search at hand. This does not indicate that

participants were highly concerned with topic (although aspects of topic are necessarily

embedded in strategic selection of terms), user modeling, or document issues.

Table 4.10

Presearch Utterances b Individual UIP Dimensions for Users and Search Intermediaries

(SI). Expressed as Frequency and Percentage of Presearch Total

Frequency Percentage of Presearch Total
User SI Total User SI TotalSTRAT 258 480 715 16.57% 30.83% 45.92%EVAL 160 160 354 10.28% 10.28% 22.74%SYS 85 153 214 5.46% 9.83% 13.74%TOPIC 70 65 142 4.50% 4.17% 9.12%USER 49 44 98 3.15% 2.83% 6.29%DOC 16 17 34 1.03% 1.09% 2.18%Total 638 919 1557 40.98% 59.02% 100.00%
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Table 4.11

Online Utterances by Individual UIP Dimensions for Users and Search Intermediaries

BSI). ]Expressed as Frequency and Percentage of Online Total

Online Percentage of Online Total
User SI Total User SI TotalSTRAT 749 1260 1824 15.75% 26.49% 38.35%EVAL 430 649 1115 9.04% 13.65% 23.44%SYS 267 301 693 5.61% 6.33% 14.57%TOPIC 242 232 474 5.09% 4.88% 9.97%USER 150 229 387 3.15% 4.81% 8.14%DOC 129 118 263 2.71% 2.48% 5.53%Total 1967 2789 4756 41.36% 58.64% 100.00%

Table 4.12

Total utterances b Individual UIP Dimensions for Users and Search Intermediaries (SI),

Expressed as Frequency and Percentage of Total

Total Percentage of Total
User SI Total User SI TotalSTRAT 858 1708 2432 13.59% 27.06% 38.52%EVAL 557 693 1356 8.82% 10.98% 21.48%SYS 396 501 907 6.27% 7.94% 14.37%USER 360 356 731 5.70% 5.64% 11.58%TOPIC 250 255 494 3.96% 4.04% 7.83%DOC 184 195 393 2.91% 3.09% 6.23%Total 2605 3708 6313 41.26% 58.74% 100.00%

The results of the analysis shown in this section have described utterances

pertaining to user information problems. There were, however, utterances that could not
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be categorized as pertaining to user information problems. These utterances are accounted

for in the following section.

Non-UIP Space Dimensions

In order to account for utterances that were not judged to be directly related to

users' information problems, a separate coding scheme was necessary. This coding

scheme is presented in the following section, after which, an example of each code is

shown.

Coding Scheme

As already mentioned, utterances such as back-channeling, off-hand remarks,

social banter not related to the problem at hand, etc. are considered to be non-UIP codes.

Five such dimensions were identified in this study. They are defined in Table 4.13, and

examples are provided in the following section.

Table 4.13

Definition of Non-User Information Problem Codes

Code Definition

bc Back-channeling: utterances without any meaning or intention with regard to

the user's information problem; utterances that serve the purpose of filling in

silence, or keeping the conversation moving by providing (usually) affirmative

cues to the other speaker;

i Indiscernible: utterances that cannot be understood because they are in the
form of broken phrases, or because they interrupted by printer noise (or

spoken in response to an utterance interrupted by printer noise), etc., AND the

meaning of which cannot be inferred by the utterance's context within the
discourse.
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soc Unrelated Social: discussion regarding social issues outside the scope of the
search

st Study/Experimental Issues: discussion regarding the experiment (i.e., study)
itself; specifically with regard to the videotaping, forms, and procedures
necessary for the gathering of the data in this experiment

tech Technical Issues: discussion regarding technical features, problems, etc.
encountered by participants; distinguished from system (SYS) by reference to
specific hardware or software components of the IR system WITHOUT

discussion of databases, system capabilities for IR, etc.

Examples of Non-UIP Space Codes Taken from Transcripts

bc (back-channeling).

1. I: and we look for children and then come back and say for let's say
children or chi:ld (0.8) or we can say child and truncate it that will
look for anything starting with the word

2. U: uh-hum
3. I: with the letters c.h.i.l.d. then come back and say uh about 5,132

things that means it was in the subject part of the records the title the
abstract the added subject descriptors

4. U: uh hum
5. I: for children o:r: child. and we say we really only mark things that

have to do with lawn or lawns or should we say grass
6. U: yeah or turf
7. I: and then well come back and say for set two () it found 2048 or 35
8. U: Uhn
9. I: on lawn or grass or turf
10. U: uh hum
11. I: then we say we really only want things with pesticide do you have

the names of some particular ones that you want

In the example above, utterances 2, 4, 8, and 10 should be coded "be" because

they fit the definition prescribed for coding back-channeling behavior in this section. On
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the other hand, utterance #6 is in part back-channeling, but it is more correctly coded

TERM because of the introduction of a new term into the conversation.

Example in which short, affirmative response is NOT back-channeling:

U: And I'm looking at the pesticide residues on lawn so it's not so much human's
applying the pesticides to the lawn but after they're applied

I: okay um. okay so also interest is the residues that are left
U: yes

In this case, a user is responding to a direct question by an intermediary with an

affirmative "yes" in the third utterance. The third utterance should be coded in the IN

(Information Need) cognitive space, and the SCOPE dimension, because the user is

stating an information need concerning the scope of the topic related to the search.

i (indiscernible).

I: okay (6.0)
U: 000mm.. I think maybe-000 (0.8) 00two and a halfOO=
I: hh okay=
U: =hhh ((user finishes filling the forms here))
I: =hhhhhhhh oka:y (0.6) now. (1.8) in terms of that as I explained to you on the

phone

It is impossible to decipher the meaning of any of these utterances with any

certainty and therefore, each was coded as indiscernable.

soc (nonsearch social issues).

U: Hello.
I: Hi, how are you? It is nice to see you again?
U: We have seen a lot of each other I think. What is new? ((Laughter))
I: Yeah, what's new?
U: What's new. Well, I got engaged since the last time I saw you. And I am --
I: That's nice.
U: Isn't that nice, yeah.
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I: And it really is the most wonderful person in the world.

U: The most wonderful person. This is an old high school sweetheart.
I: Really?
U: In fact our 17th Anniversary is today.
I: Can you imagine that?
U: It is really incredible?
I: Yeah, it is, really incredible.

In the preceding passage, the participants are discussing the impending wedding

of the user. This portion of the interaction occurred at the outset of the presearch phase,

and was considered to be a social "ice-breaker." Therefore, the code assigned to each of

these utterances is "soc," or social banter not related to the search.

st (experimental issue)

I: yeah there'd be. this one will be now they'll- they'll do a questionnaire when once
we're all through

I: and then Louise will schedule an exit interview with you afterwards once you've
had a chance to review 00our jobOG

In each of the utterances above, there is some discussion of procedures related to

the study itself. That is, in the first utterance, the search intermediary explains to the user

that s/he will fill out a survey form after the search. In the second utterance, the name

"Louise" is the name of one of the researchers in charge of videotaping the interactions.

Her name was considered a primary clue for an utterance to be coded as related to the

study.

tech (technical issues).

I: ok (.) printer now it will dial the number ((computer logs on)) ((chuckles)) thank
you
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U: How long has this system been in effect?
I: We've had this for quite a while urn we've done it we used to have to do all the

dialing up manually which was a real pain ((computer buzzing)) try again
((typing)) (.) ((computer dialing)) maybe it's raining in Albany ((beep)) that's
where it is @((25:34))

I: Ooops. Shute, it's the dammed ribbon again ((tearing the pages off)) Good lord
((trying to fix the printer)) I don't know what happened to that ribbon but I am not
going to live with it. Hummm ((printing again)) Fifty five, twent-two. To deal
with problem like this you have to (.) I don't know what's the matter the ribbon.
((printing))

U: Oh, I think there is problem with it. It's not printing ((looking at the printout)) Cut
it off?

I: Ok, that's just the problem with the ribbon. The problem ((Reading set number
from the printout and copying them down)) There is a couple missing in there, it
seems to be. ((1:15:30)) Oh, toward the second half. We will get another one.
((printing)) Having more than trouble. ((talking to Louise))

I: I know what to do with it. I am trying to get it to behave. I don't know we had a
new ribbon around anywhere or not. I just thought of stealing one from the printer
next door. Ha ha ha

All of the utterances in the example above relate to technical issues. These

utterances differ from user information problem utterances related to the IR system in that

they do not represent attempts to understand the conceptual nature of the IR system.

Rather, they are utterances that are concerned with the machinery immediate to the

process such as printers.

In the following section, the results of non-UIP coding is presented.

Compilation of Non-UIP Coding Results

This section presents the frequency and percentage of non-UIP utterances by

category. Tables 4.14, 4.15, and 4.16 show presearch, online, and total figures for non-

UIP utterances. Clearly, back channeling represents the majority of non-UIP utterances

(61% overall; 73% presearch; 57% online).
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Table 4.14

Presearch Non-UIP Utterances by Category, Participant, Frequency, and Percentage

User
444

61
24
24

0
553

Frequency
SI

151
51
35
26

0
263

Total

595
112
59
50

0
816

User

54.41%
7.48%
2.94%
2.94%
0.00%

67.77%

Percentage
SI

18.50%
6.25%
4.29%
3.19%
0.00%

32.23%

Total
72.92%
13.73%
7.23%
6.13%
0.00%

100.00%

Table 4.15

Online Non-UIP Utterances by Category, Participant, Frequency, and Percentage

Frequency Percentage

User SI Total User SI Total
bc 1217 4:37 1567 44.58% 16.01% 57.40%
i 341 350 778 12.49% 12.82% 28.50%
soc 104 119 223 3.81% 4.36% 8.17%
st 35 86 121 1.28% 3.15% 4.43%
tech 11 :30 41 0.40% 1.10% 1.50%
Total 1708 1022 2730 62.56% 37.44% 100.00%

Table 4.16

Total Non-UIP Utterances by Category, Participant, Frequency, and Percentage

Frequency Percentage
User SI Total User SI Total

bc 1661 501 2162 46.84% 14.13% 60.97%
i 402 488 890 11.34% 13.76% 25.10%
soc 128 145 273 3.61% 4.09% 7.70%
st 59 121 180 1.66% 3.41% 5.08%
tech 11 30 41 0.31% 0.85% 1.16%
Total 2261 1285 3546 63.76% 36.24% 100.00%

bc
i
soc
st

tech
Total
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Results of Foci Level Analysis

The second phase of the research in this study involves identifying and classifying

shifts of focus among information problem dimensions by participants in the interactions.

First, discourse segments were identified, after which, a coding scheme to classify

segments was derived. Finally, the frequency and percentage of categories are compiled

and tabulated.

Identification of Shifts of Focus

Identification of focus shifts required the researcher to establish: (a) that

interaction participants had changed the intentional focus of their discourse; and (b) at

what points during the interaction the focus began and ended (i.e., a starting and ending

point for the focus). The passage in Table 4.17 exemplifies discourse segmentation as

operationalized in this study. A horizontal line indicates the point of shift from one focus

to another.

Table 4.17

Example of Discourse Segmented into Intentional Foci

Shft. # Spkr Utterance

1 I: You will see. You will see. (Printing) This is going to showing you
the titles of the articles and what are the index terms they are put
under (Printing...) and as soon as it stops we will go back.
(Printing, Intermediary scrolled back the screen.....) O.K. This is
the first one, uh.. this is the title, current status of fall armyworm
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Utterance

host strains., and then these are the indexes, the index terms and
key words and these are the different concept codes they put under
.. put in. Uh.. can you tell by the title is this something that's
relevant for you..

U: Uh....not from that particular title..

2
I: for you? O.K. Let's look at the next one.

3
U: Doesn't it have author's name in there?
I: O.K., that will be when we actually get to the right combination

we will be printing out with the author, references and the
abstracts.. oh, this is just a test format. Just to see if we are in the
right area.

U: Um..

4
I: (Scrolling back the screen) How about this one?
U: It's hard to say (smiling).
I: O.K. Can you tell by the.. See, these are different.. oh here, they

have something called phytopathology- parasitism and
resistance..Will that.. that's not?.. that's not..

U: No, not necessarily what I am looking for.

5
I: O.K. (keying in on computer) Oh, this one is pasticide resistance..

Well, you are the one that has to tell me which items are good,
which are not, you know, relevant, because that's how I can adjust
it.

U: I am not.. (laughing) I don't know.

6
I: Do you .. do you have a known paper? I mean, do you have a

specific paper..that on that's like what you want to get? because I
can call that up and see how it's indexed. (keying in..)

U: O.K. I am not sure. You can do an author search on..
I: O.K.
U: Brattsten, that should be at least one paper that's is in that area. I

just don't remember, because that's more than 10 years ago.

Shft. # Spkr
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Shft. # Spkr Utterance

7
I: 0..K. Let me try. What's the name of the author?
U: Brattsten.
I: How do you spell his name? B..
U: RATTSTEN.
I: Do you have his first initial?
U: BRATT..
I: Oh, BRATTSTIN.
U: TEN.
I: ST?..
U: EN.
I: O.K. Do you have the first initial?
U: L.

8
I: O.K.... O.K. Let me try that. (keying in..... computer printing) 15

items, let me see if there is any.. .None of his papers are in that..

this larger set, the 118. You said, you thought that he had
something that has to do with cyanide? Let's try no.5..(typing, and
computer printing..) O.K. Let's look at these two... O.K. This one..
see the index terms are under cyanide, glycoside, cyanogenic
glycoside..linamarin.. These are the things that it's indexed under.

U: All right.
I: Concepts such as invertebrate, insect physiology.. uh.. animal

ecology, general biochemistry, biochemical studies, proteins,
peptides and amino acids...

Each of the segments in Table 17 are separated because one of the participants

changed the focus of the discourse. For example, the transition from Focus 7 to Focus 8 is

a case in which the search intermediary shifts from talking about a specific search term, to

reformulating a query by extracting new terms from the results.
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A total of 1439 such shifts of focus were identified (presearch = 355, online =

1084) (see Table 4.18). In all, roughly one fourth of the shifts occurred in the presearch

phase; three fourths occurred in the online phase. Within cases, presearch shifts ranged

from 8.33% to 40.00% of within case totals (online ranged from 60.00% to 91.67%).

Table 4.18

Frequency and Percentage of Shifts for Each Interaction

Case
2
3
4
5
6
7
8
9
10
11
12
14
15
16
17
18
19
20
21
22

Total
Averages

Pre
20

9
18
17
11
6

23
12
15
16
47

9
35
14
15
17
12
26
22
11

355
17.75

Frequency
Online

30
99
:28
:29
45
15
53
55
39
55
74
23
81
79
37
69
70

102
74
27

1084
54.20

Percentage Within Case
Total

50
108
46
46
56
21
76
67
54
71

121
32

116
93
52
86
82

128
96
38

1439
71.95

Pre
40.00%

8.33%
39.13%
36.96%
19.64%
28.57%
30.26%
17.91%
27.78%
22.54%
38.84%
28.13%
30.17%
15.05%
28.85%
19.77%
14.63%
20.31%
22.92%
28.95%
24.67%

Online
60.00%
91.67%
60.87%
63.04%
80.36%
71.43%
69.74%
82.09%
72.22%
77.46%
61.16%
71.88%
69.83%
84.95%
71.15%
80.23%
85.37%
79.69%
77.08%
71.05%
75.33%

Total
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

-
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As Table 4.18 shows, the majority of time in each interaction is spent after the

participants go online. Therefore it is not surprising to find in Table 4.18 that in all cases,

there are more shifts in the online phase of the interaction than in the presearch phase.

However, the figures presented in Table 4.18 indicate only raw totals. In order to compare

shifts of focus between cases, one must determine the rate at which shifts of focus

occurred in all interactions, and then test to see whether there is significant variance

among the cases. Rate is calculated as the number of utterances spent by the participants

during each focus. Utterances per Focus were averaged within each case and interaction

phase (see Table 4.19). Overall, the number of utterances per Focus in the presearch

phase of interaction (6.67) was insignificantly lower than the online phase (7.12) and the

total (7.01). The presearch mean was 6.99 utterances per Focus with a standard deviation

of 2.43. Online and total means were 7.28 and 7.17 respectively, with standard deviations

of 1.98 and 1.90 respectively.

Another pertinent description of the characteristics of focus shifts regards the

initiator of shifts. That is, one might ask, "Which of the participants in the interactions

were most responsible for initiating changes in focus?" The answer to this question may

give clues concerning the active/passive nature of each participant. Tables 4.20

(expressed as frequency), and 4.21 (expressed as percentage) shows that, in all but two

interactions, search intermediaries initiated shifts of focus more often than users did. In

fact, over the course of the 20 interactions studied here, search intermediaries initiated

two thirds of all focus shifts, and this ratio held constant over the presearch and online

phases.
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Table 4.19

Utterances Per Focus by Case and Search Phase (i.e.. Presearch, Online, Total)

Presearch Online Total

Case Utter. Foci Utter./ Utter. Foci Utter./ Utter. Foci Utter./
Focus

129 20 6.45 142
65 9 7.22 661

192 18 10.67 245
85 17 5.00 301
73 11 6.64 233
32 6 5.33 135

169 23 7.35 492
136 12 11.33 508
194 15 12.93 352
155 16 9.69 558
181 47 3.85 434
40 9 4.44 141

184 35 5.26 483
102 14 7.29 409
93 15 6.20 249

138 17 8.12 534
80 12 6.67 681

136 26 5.23 549
144 22 6.55 511
40 11 3.64 96

Focus
30 4.73 271 50
99 6.68 726 108
28 8.75 437 46
29 10.38 386 46
45 5.18 306 56
15 9.00 167 21
53 9.28 661 76
55 9.24 644 67
39 9.03 546 54
55 10.15 713 71
74 5.86 615 121
23 6.13 181 32
81 5.96 667 116
79 5.18 511 93
37 6.73 342 52
69 7.74 672 86
70 9.73 761 82

102 5.38 685 128
74 6.91 655 96
27 3.56 136 38

Total 2368 355 6.67 7714 1084 7.12 10082 1439 7.01

2
3
4
5
6
7
8
9
10
11
12
14
15
16
17
18
19
20
21
22

Focus
5.42
6.72
9.50
8.39
5.46
7.95
8.70
9.61

10.11
10.04
5.08
5.66
5.75
5.49
6.58
7.81
9.28
5.35
6.82
3.58
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Table 4.20

Frequency of Initiation of Shifts by either User or Search Intermediary (SI) within Case

Presearch Online Total TOTAL
(Presearch + FOCI

Online)
CASE SI User SI User SI User Per/Case

2
3
4
5

6*
7
8
9
10
11

12*
14
15
16
17
18
19
20
21
22

Total

15
6

11
16
7
6

12
5

12
12
24

8
22
12
11
11
9

13
16
11

239

5
3
7
1
4
0

11
4
3
4

2:3
1

1:3
2
4
6
:3

1:3
6
0

11:3

20
60
20
19

6
12
37
37
36
42
34
21
59
45
29
46
47
70
72
17

729

10
36

7
10
39

3
16
18
3

13
40

2
22
34

8
23
23
32
23

8
370

35
66
31
35
13
18
49
42
48
54
58
29
81
57
40
57
56
83
88
28

968

15
39
14
11
43

3
27
22

6
17
63

3
35
36
12
29
26
45
29

8
483

50
105
45
46
56
21
76
64
54
71

121
32

116
93
52
86
82

128
117
36

1451

more often than by a search intermediary.

Note. An asterisk (*) indicates cases in which shifts of focus were initiated by the user

.
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Table 4.21

Initiation of Shifts by either User or Search Intermediary (SI) as Percentage of Total

Shifts within Case

Presearch Online Total TOTAL
(Presearch + FOCI

Online)
CASE SI

2
3
4
5

6*
7
8
9
10
11

12*
14
15
16
17
18
19
20
21
22

Total

30.00%
5.71%

24.44%
34.78%
12.50%
28.57%
15.79%
7.81%

22.22%
16.90%
19.83%
25.00%
18.97%
12.90%
21.15%
12.79%
10.98%
10.16%
13.68%
30.56%
16.47%

User SI User SI

10.00% 40.00% 20.00% 70.00%
2.86% 57.14% 34.29% 62.86%

15.56% 44.44% 15.56% 68.89%
2.17% 41.30% 21.74% 76.09%
7.14% 10.71% 69.64% 23.21%
0.00% 57.14% 14.29% 85.71%

14.47% 48.68% 21.05% 64.47%
6.25% 57.81% 28.13% 65.63%
5.56% 66.67% 5.56% 88.89%
5.63% 59.15% 18.31% 76.06%

19.01% 28.10% 33.06% 47.93%
3.13% 65.63% 6.25% 90.63%

11.21% 50.86% 18.97% 69.83%
2.15% 48.39% 36.56% 61.29%
7.69% 55.77% 15.38% 76.92%
6.98% 53.49% 26.74% 66.28%
3.66% 57.32% 28.05% 68.29%

10.16% 54.69% 25.00% 64.84%
5.13% 61.54% 19.66% 75.21%
0.00% 47.22% 22.22% 77.78%

User Per/Case

30.00% 100%
37.14% 100%
31.11% 100%
23.91% 100%
76.79% 100%
14.29% 100%
35.53% 100%
34.38% 100%
11.11% 100%
23.94% 100%
52.07% 100%

9.38% 100%
30.17% 100%
38.71% 100%
23.08% 100%
33.72% 100%
31.71% 100%
35.16% 100%
24.79% 100%
22.22% 100%

7.79% 50.24% 25.50% 66.71% 33.29% 100%

more often than by a search intermediary.

Note. An asterisk (*) indicates cases in which shifts of focus were initiated by the user



163

In the two cases in which user initiation of shifts of focus outnumbered those by

the search intermediary (cases #6 and #12), most of the difference occurred during the

online phase of the search. In case #6, the search intermediary initiated seven focus shifts

to four by the user during the presearch phase. However, in the online phase, the user

initiated 39 focus shifts compared to only six by the search intermediary. In case #12, the

differences were not profound. Initiation by the user and search intermediary were nearly

even in the presearch phase (23 and 24, respectively), and the user initiated only slightly

more during the online phase (40 to the search intermediary's 34). Since these two cases

represent what appears to be an aberration, it is not pursued in this study. However, this

type of interaction may be an area for future research.

One further analysis of foci level coding is necessary before introducing the

coding scheme employed. It is useful to describe these foci in terms of the cognitive space

dimensions that occur within them. Specifically, it is useful to note that, with the

exception of information need, the average occurrence of each of the cognitive space

dimensions remained unchanged as a function of search phase. Note in Table 4.22, that

average occurrence of cognitive space dimension elements do not total as high as the

utterances per focus figures presented in Tables 4.19 and 4.20. This is because of the

number of non-UIP utterances present in the data. These non-UIP codes were not

assigned any cognitive space categories, and therefore, do not show up in the analysis

represented in Table 4.22. However, what Table 4.22 does tell is related to earlier analysis

of cognitive space categories. That is, current cognitive space accounts for the majority of
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cognitive space references, followed by problem space. Information need and and work-

task/interest domain account for only a very small average occurrence.

Table 4.22

Frequency and Average Number of Occurrences of Cognitive Space Dimensions Within

Each Focus at Each Search Phase

Frequency of Occurrence of Cognitive Space Dimensions in Each Focus
by Search Phase

Search Phase Total Foci IN CC PS W
Pre 355 80 804 577 7
Online 1084 53 2539 1937 25
Total 1439 133 3343 2514 32

Average Occurrence of Cognitive Space Dimensions in Each Focus by
Search Phase

Search Phase Average Foci IN CC PS W
Pre 17.75 0.23 2.26 1.63 0.2
Online 54.20 0.05 2.34 1.79 0.2~
Total 71.95 0.09 2.32 1.75 0.2

10
7

7

T
0
4
3

This concludes the report on data concerning identification of shifts of focus. The

next section shows a coding scheme developed to classify such shifts.

Coding Scheme

The next step toward describing the focus of shifts in IR interaction is to develop

a coding scheme that characterizes such foci. Since this study's objective is to understand
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dimensions of user information problems, it is necessary to derive the foci level coding

from the utterance level coding described above. The reason for the derivation is that both

coding schemes seek to describe the same phenomenon on two different units of analysis

(utterances and shifts). After identifying and analyzing each discourse segment, 10

categories of focus were derived for the analysis of focus shifts. Table 4.23 presents the

coding scheme for foci level analysis of transcripts.

Table 4.23

Foci Level Coding Scheme

Code Description
DOC Focus on documents to be retrieved as a result of the search; factors such

as availability, cost, and format of such documents

EVAL Focus on judgments regarding the relevance, magnitude, etc. of system
output

SNSR Discussion of social issues NOT related to the search

STRAT Concerned with the strategies, term selection, etc., leading to query
formulation or reformulation

SYS Focus on explanations, preparations, or problems with the IR system
itself

TECH Discussion of technical issues related to the equipment (computers, etc.)
associated with the search (ranging from technical errors such as
typographic errors, to printer paper jams)

TOPIC Focus on the specific subject area and parameters (e.g., experiments on
humans, not apes) guiding the search

USER Focus on user's background including work, education, other experience;
participant's stage/progress in the project at hand; user's or search
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intermediary's social life that forms a context for the present search;
participant's prior searching on the topic at hand; domain/literature
knowledge; impetus for search

ST Discussion related to the experiment itself (e.g., videotaping)

I Indiscernible passage

Examples of Foci Level Codes Taken from Transcripts

In this section, examples of coding application are presented. By doing so, it is

possible to demonstrate how the coding was applied. Each of the codes described in

Table 4.23 are illuminated with examples below. Each example contains utterance

numbers, speaker identification (U = user; I = search intermediary), and utterances. Most

of the examples were taken from case # 012, because it provided the widest variety, and

the largest number of shifts from which to choose examples. The transcript of case # 012

is included in its entirety in Appendix *. Exceptions to the use of case # 012 as an

example are noted.

DOC

The following passage, taken from case # 012, illustrates a situation in which

participants focus on the problem of how to obtain documents for which they have

records. The records were the result of searches performed during the interaction, and

were not full text. Therefore, the problem confronting the user was how to get the full text

of the document(s) referred to on the list.
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443 U: You get it, but then I'm still confused how I get the paper copy
out of it.

444 I: Okay, this is not like a journal offer, because they're very, very
long so we won't copy it for you onto paper.

445 U: No.
446 I: So the only way you can do it is if you actually had the piece

and put it into a microfiche, --
447 U: And I just sat there and use it like that.
448 I: Yes, or ordered it, yes.
449 U: Yeah.
450 I: That's basically it.
451 U: Yeah, that wouldn't help me.

The next DOC passage (also taken from case # 012) shows how the user and

search intermediary focus on both the availability and the cost of the desired full text

document(s) referred to by the retrieved records. This passage clearly illustrates the

problem of availability and format of full text through utterances such as # 435, in which

the user asks how to get paper copies from microfiche. Later during the focus, cost

becomes an issue (# 439) when price is discussed.

435 U: I know, that's what I mean, how do I get paper copies of
them? I can do the EZ numbers, but we can pay for them
from ERIC in the back of the book, there's an order form.

436 I: Yeah, probably.
437 U: I can do it that way, right?
438 I: Yeah, but -- oh yeah, they would paper copy it, there must be

a place for it, I never thought about that, --
439 U: You get an EZ price and then you get a microfiche for the

paper.
440 I: Right.



168

In this final DOC focus (also taken from case #012), the cost of full text is the

primary focus.

441 U: Microfiche is very, very cheap.
442 I: Right, well microfiche we'll get for free.

EVAL

Evaluation (EVAL) foci represent situations in which participants are attempting

to make judgments about the quality of the retrieved records. The following two

examples illustrate this process. Both are taken from case # 012. The first one (below)

demonstrates an instance in which participants have found a particularly useful set of

results.

324 I: These may be the core, these twenty one may be the real core of
what you want.

325 U: They use religious rituals and secular which is what I need,
secular rituals, -- (Indiscernible) students, so that's going to be
real good.

326 I: Additional anthropology.
327 U: Yeah, we have to do that. This isn't bad but they sure have a lot

of things for foreign, but you know -- anything from other
countries, (Indiscernible). This is from (Indiscernible) and that
one is for African, and the other one was from somewhere else.
That should do well.

328 I: (Indiscernible)
329 U: That's interesting.
330 I: Wow -- @((33:14)) (Printer running - indiscernible)
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In the following passage, the participants are reviewing the results of a query

about which the user is unsure. The search intermediary is explaining how the results

came to be (taken from case # 012).

201 U: One hundred twenty five, what does that mean?
202 I: Okay, there are 125 articles or somewhere in the record --
203 U: Is the word ritual?
204 I: Uh hum.
205 U: You're kidding?
206 I: Or ethnographic?
207 U: Oh, okay.

I

Indiscernable (I) passages were those that did not fit with surrounding foci, and

were not intelligible because a context could not be established, or because for any other

reason it became difficult to judge meaning. The following passage (taken from case #

012) illustrates a focus that could not be placed into a context. The probable reason for

such difficulty is that transcripted dialog does not give an accurate reflection of time

passage during an interaction. It is possible that some time had passed since the last focus,

and through some nonverbal communication, a completely different direction was taken.

In any case, it was not possible to categorize this passage. The participants do seem to be

talking about one particular thing, but it is difficult to say with any certainty what that is.

603 I: All right. The last thing I'm going to give you on this sheet is
how I search this. It doesn't have anything to do with ERIC
because the ERIC one is going to be way at the beginning.

604 U: I don't need the ERIC one.
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605 I: Okay, it's real simple, you'll see.
606 U: All right.
607 S: Don't worry, don't worry.
608 U: It's my first dissertation and my last.
609 I: Okay, this is it, it's very simple.

SNSR

Social banter not related to the research problem (SNSR) was any focus non-

purposive issues. By non-purposive, it is meant that the dialog was not related to problem

resolution, but rather, served the purpose of passing the time, "ice breaking," or some

other function. In the following passage, taken from case # 016, the user is inquiring

about the search intermediary's past.

183 U: hunhun (.) Where were you when you set up the data base for these,
the aquaculture stuff?

184 I: I I set up a ( ) I did develop a collection.
185 U: That's what I meant.
186 I: Uh, that was at uh Mansfield University, one of the State colleges in

Pennsylvania.
187 U: Yes.
188 I: It's in north central(.) ((printing)) I lived there for ten years, it is too

cold.
189 U: Yeah, one of my cousins went there.
190 I: Oh, really?
191 U: Yeah, taking library sciences too.

ST

Foci that dealt strictly with the study itself (i.e., data collection for the original

study by Saracevic and Su (1989)). These foci presented an unnatural intrusion on the

search process, and although they rarely occurred, they were accounted for in this study.
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The following passage, taken from case # 016, the researcher conducting the videotaping,

Louise Su (S) responded to the search intermediary's elicitation for information regarding

the number of allowable records to be printed within the limitations imposed by the study

itself.

153 I: Oh, okay. We can print 90 with abstracts?
154 S: sure

STRAT

Strategic (STRAT) foci were the most common foci identified in this study, and

they were manifested in different ways. Among the possible manifestations were foci

dealing with immediate actions, terminology, query reformulations, and restrictions.

The following focus, taken from case # 012, demonstrates how participants focus

on the strategic problem of immediate action. The user begins by asking the search

intermediary if it is possible to restrict certain records from a set, and if it is appropriate to

do so at that point in time. A discussion regarding the efficacy of doing so ensues in the

remaining utterances. In addition, the search intermediary suggests the possibility that the

retrieved set could be reduced (i.e., restricted), if it is too large for the user's needs (see

utterance # 284).

277 U: These twenty one yes, can we pull those out?
278 I: Let's do that, let's print the twenty one and then we'll look at the

others. I'll show you. Okay. Let's do that, let's do all of them.
279 U: All right.
280 I: This is going to be the whole format. You are going to get the
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abstracts. Now what we do is (computer printing) -- after this, off
the track, -- I'm looking for the 125.

281 U: Oh, alliright.
282 I: And those (indiscernible) and then we'll take a look okay?
283 U: All right.
284 I: We'll sample them again and see if it really is turning out -- it's

just that it's a large number, I don't know if you really want that
many, you can but.

In the following focus, also taken from case # 012, the participants are attempting

to find appropriate terminology to use in query formulation. In particular, they are

reviewing prior searches done by the user in order to generate potential query terms.

Various aspects of records (e.g., titles and abstracts), and a thesaurus are consulted for the

purpose of generating terms.

30 I: What were some of the titles?
31 U: Ethnography and teacher, --
32 I: Let me just try ethnography.
33 U: That's one of words, ethnography.
34 I: Okay.
35 U: The case for collaborative teacher involvement and school

effectiveness, assessing school and classroom climate, a
consumer's guide, students interactions, developmental
framework, the social sphere. I'm going to have to get categories
for anthropological research that have to deal with what kinds of
rituals students use either to resist or conform to what's going on
in the school.

36 I: Okay, --
37 U: And there doesn't even seem to be anything in ERIC where it

will say school, -- hear what I wrote student behavior, student
participation, student reactions, student subculture, student
attitudes, there's nothing.

38 I: Yeah, I'm afraid we'll get everything but what we really want.
39 U: Uh hum.
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Recombination of search terms is another strategy employed during online

searching. In the following focus, taken from case # 016, the search intermediary explains

to the user a strategy to combine already selected terms. This is also an example of how

an immediate plan is discussed as strategy.

260 I: That is all the abstracts that we have. Now, we are going to look at

the records associated with the terms disease or pathology. So we

are saying we want to look at all the prawn stuff which also has to
do with disease or pathology.

261 U: Okay.
262 I: Then we are going to say, select sl and s7 which is prawn disease, -

- not set -- which we only (Indiscernible).
263 U: Uh hum.

SYS

Foci in which participants discuss the IR system in terms of its conceptual

structure are coded as system foci (SYS). In the following focus, taken from case # 012,

the user asks the search intermediary why a prior, non-mediated search on a particular

database was unsuccessful. The search intermediary attempts to explain.

526 U: Okay. Tell you what, -- can I -- when I was in those abstracts,
why didn't I find these?

527 I: It's hard because we really, really went into -- we had to search
the abstract words, and then we combine terms. That's the
difference between the computer and manual. It doesn't always
work for everybody. It isn't always the best thing to do. But for

your kind of search, the computer was very much in order.
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TECH

Technical (TECH) issues related to the mechanics of performing a search are

different than SYS issues. TECH foci are concerned with the immediate mechanical

devices associated with online searching such as a microcomputer, printer, etc. These

items were considered unrelated to the conceptual structure of the IR system itself. In the

following example of a TECH focus (taken from case # 012), the search intermediary

attempts to fix a paper jam in the dot matrix printer.

472 I: I have to see something, -- I have to get myself out of the
picture here for a moment.

473 U: (Indiscernible)
474 I: Oh, -- it may be that particular part of the paper I don't know,

let's see.
475 U: Is it jammed up? Do you want to turn it off a little bit? It's not

typing very well. It's not typing at all there.
476 I: Yeah, it was just thirty nine or forty so, okay, it's almost

finished typing.
477 U: You may want to adjust it.
478 I: Let's see. I thought it was you --
479 U: No you didn't step on me, I didn't want you to fall.
480 I: I know what we did, we were asking the weight of the paper.
481 U: It was the weight of the paper. @((50:26 microphone

problem; 53:10 started again))
482 I: Yeah (Interference on tape).

TOPIC

The topic (TOPIC) of the search is shown in foci in which participants discuss, in

a general way, what their search is about. That is, they reveal the conceptual scope that

constitutes the goal of their search. In general, TOPIC foci might describe either the

overall topic of the search, or some aspect of the search's intended scope. The first



175

example shows how the search intermediary is attempting to gain an overall knowledge

of the subject of the search. This passage was taken from the presearch phase of the

search in case # 012.

14 I: Okay, when we were talking first thing you said the schooling as
ritual behavior, right?

15 U: Well, yeah actually, umm --
16 I: That's the broad thing?
17 U: That's the broad thing, it's an ethnographic study of schooling as

a ritual process or behavior. I haven't decided on the word yet,
but it's going to be a middle school, a look at a middle school.

Later in the interaction in case # 012 (and still in the presearch phase), the user

makes clear to the search intermediary what grade level of student forms the search's

topic. In other words, the user is defining the scope of the search.

129 U: And I don't want elementary.
130 I: And elementary? Okay, elementary --
131 U: But from seventh up or sixth up whichever middle school starts

at. See I don't know if middle school is considered elementary.

USER

Foci related to users (USER) were those that indicated some aspect of a user's

social structure related to the search, a user's background, or a user's knowledge of the

literature in the field. The following example, taken from case # 012, shows how a user's

social structure contributed to the search.

101 U: Okay and my brother-in-law suggested this because he's
always doing, -- he's the librarian at the Cherry Hill Schools.
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102 I:
103 U:

Okay.
He's always on the DIALOG and he just thought when I was
talking to him last night at dinner, he said, he didn't know but
he thought maybe this stuff would bring us something.

The following example (taken from case # 016) demonstrates a discussion of the

user's background and experience with respect to the present search.

95 I: Did you, when you were either in biol or CABA
96 U: Yeah
97 I: say I want everything on this organism, that also has to do with

aquaculture?
98 U: Ididn't know how.

Finally, the following passage (taken from case # 012) focuses on the user's

knowledge of the literature related to the search at hand.

185 U: Some of the ritual stuff that, -- some of it is applicable, but I'm
going to have to do that by hand because that's going to take, --
it's silly to waste on a computer going through all of that, so I'll
do a lot of that, -- like some of the stuff just about rituals even
if it has to do --

186 I: Well because I think a lot of that will be books and things like
that, yeah.

187 U: Yeah. All right.

This concludes the section displaying examples of foci level coding. In the next

section, the tabulated results of coding are compiled.
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Compilation of Coding Results

This section deals with the results of applying the coding scheme to the discourse

segments (i.e., shifts of focus). For each category introduced in Table 4.23, observed

occurrences and percentages are compiled. Table 4.24 shows that participants focused on

strategy, terms, and evaluation issues in half of all focus segments. The other half of their

focus space was spent among the remaining 18 categories.

Table 4.24

Frequency and Percentage of Codes Related to Foci Level Analysis

STRAT
EVAL
SYS
TOPIC
USER
DOC
SNSR
TECH
ST
I
Total

Pre
188

0
32
67
41

1
10

1
11
4

355

Frequency
Online

449
227
109
44
54
72
49
35
25
20

1084

Total
637
227
141
111
95
73
59
36
36
24

1439

Pre
13.06%
0.00%
2.22%
4.66%
2.85%
0.07%
0.69%
0.07%
0.76%
0.28%

24.67%

Percentage
Online

31.20%
15.77%
7.57%
3.06%
3.75%
5.00%
3.41%
2.43%
1.74%
1.39%

75.33%

Total
44.27%
15.77%
9.80%
7.71%
6.60%
5.07%
4.10%
2.50%
2.50%
1.67%

100.00%

Results of Correlation with Survey Data

No significant correlations were found between any of the tabulated data and the

survey data mentioned in Chapter 3. The loglinear analysis produced no indication of

nonrandom patterns of shifts from one category to another in this data.

.... ...
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Summary of Results

Overall, the data analysis has produced a variety of results in both the utterance

level analysis and in the analysis of focus shifts. In Chapter 5, these results are discussed

in detail.



CHAPTER 5

DISCUSSION

The results presented in the previous chapter were compiled in order to address

the research questions in Chapter 1. This chapter (Chapter 5) offers a discussion of those

results with respect to the research questions. Each of the three research questions (RQ)

will be addressed in turn. This chapter concludes with other observations of the data

pertinent to the present study.

The research questions from Chapter 1 are as follows:

1. What aspects/dimensions of users' information problems are discussed by users and

search intermediaries during interactive IR?

2. What sequences/patterns of interaction behavior between users and search

intermediaries represent attributes of the user's information problem?

3. How much, and on which dimensions of user information problems do participants

focus during IR interactions (i.e., what patterns of interaction behavior among users,

search intermediaries, and texts are indicative of shifts of approach to the information

problem)?

The following sections address these questions. However, addressing these

questions linearly is problematic. As guided by the research questions, the focus of the

study centers on (1) dimensions of user information problems, (2) patterns of interaction

1 '7(1
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on such dimensions, and (3) shifts of focus on such dimensions. Yet, any discussion of

the results of this study necessarily takes place across these three questions. For example,

it is not particularly fruitful to discuss the first or third question in absence of quantified,

or other pattern manifestations mandated by the second question. Furthermore, issues

identified by the third question are directly derived from the results of the first question.

Therefore, this chapter does, indeed, address each question in turn. However, if situations

arise in which relevant aspects of other questions are indispensable for a complete

discussion, they are addressed as well.

This chapter, consequently, is organized around the three research questions. First,

dimensions of users' information problems (research question (RQ) #1) are identified.

Specifically, information problems are delineated on three levels: (1) a cognitive level;

(2) an information problem level; and (3) a conversational level. Next, patterns found

through qualitative and frequency analysis (related to RQ #2) are described, after which,

the RQ #3 describes the main unit of analysis in the paper (attentional foci) and how

searchers shift attention among such foci. As appropriate within this chapter, the findings

in this paper are related to other models of IR interaction.

RQ #1: Dimensions of Users' Information Problems

The coding schemes used to process the transcript data in this study identify and

describe three levels on which users and search intermediaries interact during information

retrieval:

1. a cognitive level;

2. an information problem level;
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3. a conversational level.

Level 1 corresponds to the cognitive space categories (IN, PS, CS, and WT). Level 2 is

derived from the UIP categories, and level 3 corresponds to conversational conventions

employed by the participants such as back channeling behavior, and non-search related

concerns. This section of the paper considers each of the three levels of interaction, and

shows how they interrelate.

The assertion of the interrelationships among these three dimensions is crucial to

the understanding of IR interaction. One of the most difficult tasks in behavioral research

is for a researcher to identify motives, or rationale for behavior. When behaviors are

linguistic in nature, this task is made even more complex by the ambiguity of language

and human communication. Therefore, it is important to note that when coding a single

utterance, or sets of utterances representing a single focus, narrowing the meaning of such

discourse is problematic, if not impossible. That is, no single code can describe a unit of

discourse completely; there will always be a way to dispute its meaning. Therefore, the

code assigned to any discourse unit describes the coder's best estimation of the overall,

prevalent meaning of that unit.

Cognitive Level

Cognitive level analysis requires a sensitivity on the researcher's part to the

context and motivations of participants' actions. That is, in order to discern the cognitive

orientation of a participant's utterance, it is necessary to infer such a state from utterances

made by the participant. However, there was an acceptable level of agreement among
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Figure 5.1. Frequency of category occurrence within participant cognitive space.

coders on such inference (75%). This type of consistency gives a basis on which to

continue discussion of cognitive level coding.

One of the obvious results of cognitive level analysis is the disparity of

representation of each of the four categories. Ingwersen (1996) shows four such

categories (WT, CS, PS, and IN) in his global model of polyrepresentation. Figure 5.1

shows that problem space and current cognitive state account for 93% (40% and 53%,

respectively) of all instances of all utterances coded cognitive space categories (see Table

4.8). Two factors probably account for such dearth of discussion within the Work/Task

Interest Domain, and Information Need categories. First, each user expressed his/her
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information need on paper (for an example, see Appendix A) prior to the beginning of the

taped interactions. Furthermore, the search intermediary had access to the user's written

statement of information need prior to the taped interaction. Therefore, both participants

were aware of the information need prior to the beginning of their recorded conversation.

Many of the interactions began with a discussion of strategy, and without any apparent

attempt to gain a realization of user background (WT) or information need (IN). Perhaps

the interaction between user and intermediary could begin at such an advanced stage

because such matters as WT and IN were foregone conclusions. A presearch information

sheet filled out by a user is not uncommon in online searching, and therefore, in this

study, such a form is appropriate even if it shows a unique perspective on what aspects of

user information problems are discussed.

However, other situations may not be so structured. CD-ROM searching with the

aid of a reference librarian might show a more complete interaction. That is, when a user

asks a reference librarian for assistance, he/she begins the interaction without any

knowledge of a users information problem/need, and must carefully build such

knowledge. In such an environment, one might expect to see a higher percentage of IN

and WT categories in a similar analysis to the present study.

The second factor to be considered concerning the low frequency of IN and WT

categories is that search intermediaries may not spend as much time as they should, or

would like to spend, on user modeling. The data used in the present study does not show

what search intermediaries or users would like to have changed if they could. However,

post interaction surveys indicate high satisfaction with search results.
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Tables 4.6 - 4.8 reveal other points for discussion regarding cognitive level

analysis. The transition from presearch to online phases of interactions (Tables 4.6 and

4.7) show a slight drop in the percentage of CC utterances, while demonstrating a 6%

increase in the number of PS utterances. Search intermediaries, on the other hand, show

just the opposite trend: movement from the presearch to online phase brought about an

increase in CC and a decrease in PS. While such movement is small, future studies might

investigate whether such a trend is significant. A trend of this nature may indicate that

system feedback increases user uncertainty. Another possibility is that users may be

uncomfortable with online processes. That is, they may feel comfortable talking about

their information problem in the presearch phase, but they may experience discomfort

when the interaction includes the IR system as a third party. However, regardless of why,

or if, such phenomena are significant, a more detailed look at the Problem Space and

Current Cognitive Space is necessary.

Problem Space and Current Cognitive State

Figures 5.2 and 5.3 give a comprehensive view of problem space and current

cognitive state respectively, as each interacts with UIP categories, as spoken by users and

search intermediaries. As mentioned earlier, the Problem Space is smaller in number than

Current Cognitive State (40%, and 53% of cognitive space, respectively). One may infer

from such figures that participants spoke more about what they knew at any given

moment than they spoke from uncertain cognitive states. However, 40% is a large

percentage of total utterances in the cognitive space. In both the current cognitive state

and problem space, the majority of UIP coding occurred in the form of
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strategic/terminology (STRAT) categories followed by output evaluation judgments

(EVAL). Besides the sheer magnitude of the utterances in each chart, the patterns in the

two look the similar. However, each has its own unique characteristics, and requires

further discussion.

Problem space.

One might expect to see that users experienced problems or uncertainties

regarding document availability, cost, etc. One persistent, and even unexpected, concern

among users was how they would get to the full text of the records retrieved from Dialog.

Although only about 150 total utterances were related to obtaining documents, all but six

Figure 5.2. Problem space as a function of UIP category and participant (i.e., USER

and search intermediary (SI)).
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of the 20 interactions studied included some discussion of document availability or cost.

Therefore, it might be of some importance to consider users' concerns over issues of this

sort in systems design, and in training intermediaries.

Another somewhat unexpected aspect of PS is the problematic nature of strategy.

In one sense, it should be expected that strategy would present a problem, especially for

the user, because of the indeterminate nature of language and information retrieval (Blair,

1990). However, the surprising aspect of strategy in PS is that search intermediaries

expressed strategic problems at a rate of nearly two to one over that of users. It would

seem at first that experienced search intermediaries would be more confident while

searching. Even this finding, however, may be expected because it shows the problematic

nature of IR. Even experienced search professionals experience difficulty with strategy.

The reasons for this difficulty may be found in communication problems with users that

prevent problem understanding and therefore precise searching. The difficulty may lie in

imprecise use of language by search intermediaries, users, indexers, or abstractors. There

are certainly numerous opportunity for breakdown in communication among the various

players in interactive IR.

These participants also exhibited problems with evaluation (EVAL), systems

(SYS), and user background (USER), and the search topic (TOPIC). TOPIC presented

greater cognitive problems for search intermediaries than for users. Certainly, search

intermediaries begin these interactions without much prior exposure to a user's

information problem. Therefore, they must overcome uncertainty about the topic before

they can begin to develop strategy. Users, on the other hand, speak with confidence (i.e.,
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current cognitive state) about their topic. In fact, users and search intermediaries are a

mirror image of one another when exhibiting cognitive states concerning TOPIC (see

Table 5.1). Users uttered 35 % of all topical discussion as CC (compared to 16%

attributed to search intermediaries). Conversely, 40% of topical discussion were problem

state utterances by search intermediaries.

Table 5.1

TOPIC utterances as a function of current cognitive state (CC), problem state (PS). and

participant

Frequency Percentage
CC PS Total CC PS Total

SI 59 152 211 16% 40% 56%
USER 132 37 169 35% 10% 44%
Total 191 189 380 50% 50% 100%

EVAL, SYS, and USER utterances in the problem state category were mostly

evenly distributed between speakers. In the case of SYS, it is surprising that experienced

search intermediaries demonstrated more uncertainty about the IR system than users.

However, it is possible that the uncertainty related to strategy is similar to that of

understanding an IR system. EVAL uncertainty is consistent with cognitive paradigm

notions of IR behavior because of the difficulty in judging relevance (Schamber, 1994).

Similarly, the task of eliciting information about a user is problematic. Each participant in

equal numbers expressed USER problem state utterances. While it may be surprising that
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users would express uncertainty about themselves, Kuhlthau (1991) has shown that

uncertainty about information seeking has affective ramifications for the individuals

involved.

Problem space represents the uncertainties involved with information seeking and

retrieval. Problem space, according to Ingwersen (1996), is the result of breakdowns in

one's current cognitive state. Current cognitive state is discussed in the following section.

Current cognitive state.

Current cognitive state is defined as any indication by the speaker that an

utterance represents something that the speaker knows at that moment. It is a dynamic

state; that is, what one knows at any given moment may change with the introduction of

new information. The results of the cognitive level analysis indicate that search

Current Cognitive State
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Figure 5.3. Current Cognitive State as a function of UIP categories and interaction

participant.
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intermediaries more than matched their uncertainties about search strategies (discussed in

the previous section) with utterances expressing current knowledge with respect to

strategy. In fact, search intermediary CC STRAT codes constitute the single largest code

applied to utterances. Even users expressed more utterances indicating knowledge of

strategy than they expressed as problematic. Moreover, the fact that search intermediaries

expressed knowledge about strategy (i.e., CC STRAT) at a rate of about two to one over

users indicates their control in interactive searching. That is, for strategic issues, users

tend to follow the lead of search intermediaries. Similarly, search intermediaries express

knowledge about IR system (i.e., CC SYS) issues, and document availability (i.e., CC

DOC) issues at a rate of more than three to one, and more than two to one respectively

over that of users. This result is another indication that users depend heavily on search

intermediaries' knowledge states about searching.

On the other hand, users' knowledge states regarding search topics (i.e., CC

TOPIC), and user background (i.e., CC USER) outnumbered search intermediary

expressions of current knowledge of such dimensions. These two aspects of current

cognitive state represent what users' bring to IR interaction. Therefore, search

intermediaries naturally speak less frequently and with less authority in these categories

than do users.

Only when evaluating IR system output (i.e., EVAL) do both users and search

intermediaries express current knowledge with equal frequency. This result is somewhat

unexpected. Given traditional models of reference service in libraries stressing neutrality

on the part of information professionals (Bopp & Smith, 1991), one might expect search
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intermediaries to defer evaluative judgments of output to users. In fact, the data in this

study show that search intermediaries were not hesitant to judge output according to their

conception of the user's information problem. This lack of neutrality may be a result of

user modeling by search intermediaries. That is, search intermediaries may feel confident

to make judgments on system output in the online stages of a search in which s/he has,

through interaction with the user and the IR system, become more knowledgeable of the

information problem at hand. In any case, search intermediaries were highly involved in

evaluating system output from the perspective of current cognitive state.

Current cognitive state is a reflection of what a given speaker knows at a given

point in time during IR interaction. The fact that current cognitive state represents most

utterances (52%) shows that participants tended to speak more about things they knew.

However, since 40% of all utterances reflected problem space, participants devoted a

significant amount of time dealing with uncertainty and problems regarding the searches.

The remaining two categories in cognitive space are work-task/interest domain, and

information need. These remaining categories are discussed in the following section.

Work/Task Interest Domain and Information Need

The other two cognitive space categories, Work/Task Interest Domain and

Information Need, deserve attention as well. Although they represent less than 10% of all

cognitive space utterances, they reveal aspects of IR interaction that may provide

questions for future research.

These categories represent the opposite ends of Ingwersen's (1996) cognitive

space. The WT should form the basis of any search undertaken by a user. WT constitutes
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the social, work, knowledge domain, etc. which gives rise to a search. IN, on the other

hand, is the most refined manifestation of a user's awareness of his/her information

problem. In terms of Taylor's (1968) hypothesis, IN is the information need compromised

to fit the input constraints of an IR system. In the setting of the present study, IN is the

result of the interaction of WT, CC, and PS: the three elements of cognitive space that

have provided the context, and the action necessary for a user to refine otherwise

disparate facets of information need.

Furthermore, both WT and IN are the two cognitive space categories in which

user utterances outnumber search intermediary utterances. In fact, 305 of the 453

utterances categorized as either WT or IN were user utterances; that is, there was more

than a two to one ratio above search intermediary occurrences. In the information need

category alone, the ratio of user to search intermediary utterances is nearly seven to one.

Each is considered in the following sections.

Work/task interest domain.

WT is one cognitive element of IR interaction in which search intermediaries and

users model one another. That is, the work-task/interest domain reflects attempts by

participants to establish a context for the current search by way of talking about the social

setting out of which the project emanates. This is exactly what happened in the data.

Users talk about aspects of their doctoral program, colleagues, job, etc. that have a

bearing on the search. This category is similar to, but not exactly analogous to the user

model (UM) function put forth by Belkin, Brooks and Daniels (1987) in the MONSTRAT

model. As described by Belkin et al, user modeling functions include the:
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1. goals

2. status

3. domain knowledge

4. IR system knowledge

5. relevant background of the user.

Their model assumes: (i) that these five dimensions of user modeling are sub-functions of

the user model function; and (ii) that their research was aimed at the development of

intelligent (i.e., artificial, machine/code-based) search intermediaries. The present

research makes neither of these two assumptions. First of all, any dimension of user

information problems may be expressed as a function of any part of cognitive space. In

this way, the present approach to describing user, and search intermediary, behavior is

more flexible. It allows a researcher to account for the context of a given utterance to

determine its meaning within the interaction. Therefore, in the Belkin et al model, aspects

of user background would always be categorized as a user modeling function. In this

study, user background would be categorized as work-task/interest domain only if the

speaker is referring to some aspect of his/her social environment. Alternatively, aspects of

user background may be coded as current cognitive state if the speaker is simply stating

some aspect of the user background that is known at the time.

The second assumption by Belkin, Brooks and Daniels (1987) is that their

research is directly aimed at system development. It is impossible, and undesirable, to

avoid the practical nature of information science research. However, the present study's

approach is one of basic research. It is necessary to understand information behavior on
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its own before attempting to design systems based on notions of information behavior. In

other words, attempting to understand information behavior, and user modeling while

taking on design considerations, makes it difficult to do either well. If researchers

concentrate on behavioral issues in interactive IR, it may be possible to work with

designers to make systems more sensitive to user behavior. In any case, work-task/interest

domain does represent notions similar to user model functions described by Belkin et al.
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Since only 5% of all cognitive space utterances were categorized as work-

task/interest domain, user modeling appears to be minimally undertaken. Yet, search

intermediaries' utterances regarding user background (USER) outnumber those of the

users themselves (see Figure 5.3). Since user utterances dominated both IN and WT

categories, such numbers produced by intermediaries constitute an anomaly. Search

intermediaries, it would appear, are in fact actively engaging users with regard to their

backgrounds. However, since WT represent only about 5% of all utterances in the study,

conclusions are difficult to draw. Future research efforts should be aimed in this

direction.

Information need.

As mentioned above, user utterances outnumbered search intermediary utterances

six to one in IN. This is not surprising given that users are more likely and qualified to

make statements about their information need. Although it is possible within the coding

scheme for search intermediaries to make such utterances, they only did so less than one

half of one percent of all utterances.

TOPIC was the primary category represented in IN (see Figure 5.5). This result is

not surprising. In fact, it would be surprising if other categories were heavily represented

in information need space. It is also not surprising that users accounted for most

information need utterances (87%), since users are in a position to directly state

information need (a necessary condition for an utterance to be coded IN).
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Figure 5.5. Frequency of information need as a function of UIP category and participant.

What is surprising about these results is that so few utterances directly stated

information need (1.5% of all utterances by users and search intermediaries were coded as

reflective of information need). Two possible causes for such a dearth of information

need utterances are:

(i) that users had already expressed information need on a written form before

commencing verbal interaction with a search intermediary; and

(ii) it may not be necessary for participants to engage in a high volume of

discussion regarding information need in order to perform a search.
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Appendix A). To an extent, the existence of these forms negated the need for extensive,

direct dialog about information need. On the other hand, these forms did not explain

every detail about user information need. Search intermediaries needed to question users

in order to clear up uncertainties they had regarding question statements. Nevertheless,

there may have been more dialog attributed to information need had there been no written

statements of such available.

The second possibility for the lack of discussion regarding information need is

that it may not be necessary to do so in high volume. That is, it may only require a small

amount of information about an information need for search intermediaries to model user

information problems in general, and information needs in particular. This is not to say

that search intermediaries will grasp complex user information needs quickly in a brief

dialog. It may suggest, however, that it is not necessary, practical, or even possible, to

understand information need completely in order to perform a competent search. Put

another way, users and search intermediaries operate within constraints. They do not have

the time or ability to explain (in the case of users), or learn (in the case of intermediaries)

complex, specialized problems. It may be the case that users posses limited understanding

of their information need (Belkin, 1980). Therefore, searching takes place in an

environment in which understanding of that which is sought, is limited at best. If that is

the case, then participant's time may be better spent in an experimental, trial and error,

mode. In other words, participants tend to reach a certain minimal level of understanding

of search objectives, after which, they proceed to enter terms and review results in an

iterative manner. This is consistent with Saracevic, Mokros, and Su's (1990) notion of
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terminological determinant. Terminological determinant, put succinctly, is the

proposition that the primary objective of dialog between users and search intermediaries

is to generate words (i.e., terminology) describing the search topic that can be translated

into search language for IR system input. There is evidence for such a notion in the data

used in this study. The fact that participants spoke so extensively about strategy and terms

indicates that their focus was on how they could apply what they knew abstractly about

the user's information need.

Well-defined (Internal) li-defined

(External behaviour: Search loops)

1 Rich, variable, cognitive state 4 Weak, variable, cognitive state
Conceptual 'throwness Conceptual 'breakdown'
Limited uncertainty High uncertainty

Stable Topical relevance assess. yes Topical relevance assessm: no
Curiosity: low Curiosity: low
Confined navigation Marching on the spot (dead ends)

I Rich, variable, cognitive state 3 Weak, variable, cognitive state
Conceptual 'throwness' Conceptual 'breakdown'
Controlled uncertainty High uncertainty

Variable Topical relevance assessor: yes Topical relevance assess. no
Curiosity: high Curiosity: high
Exploratory navigation Browsing

(External behaviour: Berry-picking)

Figure 5.6. Conceptualization of variables associated with information need (Ingwersen,

1996, p. 15).



198

Ingwersen (1996) presents a different take on the notion of information need. In

his matrix of information need contingencies (see Figure 5.6), he shows how different

factors affect information need. Most of the users in this study fall, primarily, into the

description of information need provided by cells 1 and 3 in Ingwersen's matrix. The

evidence for this assertion is found in the survey data, and by qualitative judgment. On

average, users ranked their information problem understanding highly (3.95 of a possible

5). However, users also ranked themselves, on average, as beginning the search process

(2.45 of a possible 5). In Figure 5.6, cell 1 is described as being representative of well-

defined information need and conceptual "throwness." Cell 3 is described as ill-defined

information need and conceptual "breakdown." These cells are further differentiated by

the use (or non-use, in the case of cell 3) of topical relevance assessment. In both cells,

curiosity was low, and search loops were used to varying degrees of success. Curiosity

was not a variable that was measured in the present study, and therefore, I can only

speculate about its presence in users. In general, however, there appeared to be low

curiosity among users. They seemed to possess a reasonably strong idea of what they

were trying to accomplish in the search, and they did not engage in exploratory

information seeking behavior on various topics.

What is interesting is that users and search intermediaries could engage in

behaviors that alternately exhibited well-defined and ill-defined information needs within

interactions. As mentioned earlier, current cognitive state and problem space comprised

the majority of coding in this study (92% of all utterances, CC = 53%, PS = 40%).

Therefore, these interactions show evidence of highly varied and dynamic user and search
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intermediary cognitive states. The summary of this section presents possible explanations

for, and descriptions of, this phenomenon.

Summary of Cognitive Level Analysis

By operationalizing Ingwersen's (1996) framework, it is possible to get a glimpse

of the dynamic nature of the motivational structure under which users and search

intermediaries seek information. Essentially, Ingwersen's thesis holds:

(i) that four components of cognitive space (Figure 5.7) have a causal relationship

with intermediary knowledge/action;

(ii) that the causal relationship is based on a bottom-up structure as shown in Figure

5.7;

(iii) the richness of such a cognitive structure may be represented in terms of what is

known, why the request is being made, and some description of the environment

(work-task/interest description); and

(iv) by building redundancy into the model building process, the likelihood of

enhanced retrieval is increased.

The third point illustrates what Ingwersen means by polyrepresentation, that is, a

representation of user problems at multiple levels to enhance retrieval. Although

Ingwersen extends the notion of polyrepresentation throughout all phases of IR, this paper

only considers the concept's relationship to cognitive space and model building.

It is easy enough to agree with Ingwersen. Not only does he state four components

of cognitive space that appear to completely describe it, but he also admits that the states

are highly variable and dynamic (with the exception of WT). In fact, there is nothing in



200

Ingwersen's thesis that requires these components to be mutually exclusive. However,

there are some inconsistencies in his approach. Ingwersen (personal communication,

April 27, 1996) has indicated that machines are not able to translate the subtleties and

complexities of human behavior, intentions, etc. This is particularly true in Ingwersen's

global model of polyrepresentation (see Figure 2.10) because of the difficulty in

differentiating among his components. Human coders experienced such difficulty, and

machines will certainly have more difficulty.

Another problem with the model is that it does not suggest any means for

compiling information into the request model builder. Such a methodology must be able

to happen "on the fly" because of the highly variable states suggested for CS, PS, and IN.

For example, if a user's knowledge structure (CS) changes due to the influence of system

output, request model builder, ideally, should reflect the change. Such mental structures

are complex and difficult to recognize and describe. Given the high variability of

searchers' cognitive states, an intermediary must be able to make quick adjustments.

Presently, humans are better able to make such adjustments.

Furthermore, deriving such context is a subjective, intuitive process that requires

interpretive methodology (Burrell & Morgan, 1979; Habermas, 1988). That is, the

random foci, utterances, etc. found in this study suggests that humans do not take a linear,

rational path toward problem solving. Therefore, attempts at rational solutions and

methods for understanding such processes will produce marginal results at best. There is

no need to completely abandon the methodologies and technologies that have been useful
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in the past, but it is desirable to add methods that will increase our understanding of

complex human behaviors is desirable.

Nevertheless, Ingwersen's global model of polyrepresentation (see Figure 2.10)

appears to be robust, and the present study has uncovered aspects of cognitive space to

supplement it. Table 5.2 shows the four elements of cognitive space in Ingwersen's

model, and further describes them with characterizing elements. Such elements may be

useful for system designers looking for cues on which to build request models of

individual users. This model may also be helpful for human search intermediaries trying

to develop a greater sensitivity for users' cues that some change in cognitive structure has

occurred.

Table 5.2

Identification of Characteristic Components of Each Cognitive Space Element

Work-
Task/Interest Current Cognitive Problem Space Information Need

Domain State

User background Strategy/Terms Search topic
Evaluation of output

IR system
User background

Topic
Documents to be retrieved
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Table 5.2 shows that the types of concerns expressed within CS and PS are

similar. Users and search intermediaries are just as likely to speak about strategy,

evaluation, etc. within the context of present knowledge (i.e., current cognitive state), or

from the perspective of uncertainty (i.e., problem space). Because of theprominence of

current cognitive state and problem space in IR interaction (as reported in this study), it is

possible to hypothesize that users and search intermediaries move back and forth between

certainty and uncertainty quite rapidly. More discussion concerning these rapid

movements is presented later in this chapter in the discussion on the third research

question (RQ #3). For now, however, it is possible to state tentatively that the evidence

gained from this study suggests that participants in interactive IR act in accordance with

theories put forth by Winograd and Flores (1987), Heidegger (trans. 1962), Weick (1995),

and Dervin (in press; 1996). These theories may be thought of as a two-pronged attempt

to understand phenomenology through: (i) ontology (by way of Winograd and Flores, and

Heidegger); and (ii) sensemaking (by way of Weick, and Dervin).

Ontology and cognition.

In the first case, ontology (as shown in Chapter 2), Heidegger (trans. 1962)

suggests the concepts of throwness and breakdown. It is consistent with the data

presented in this study to associate current cognitive state with throwness, and problem

space with breakdown. That is, participants in IR interaction, either individually or in

tandem, may experience throwness during phases of searching in which nothing

unexpected happens. This may be the case in interactions with users whose information

needs are well defined (Ingwersen, 1996). However, throwness may occur in any situation
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in which a user, for whatever reason (e.g., lack of motivation), would be happy to retrieve

anything. In any case, user cognitive states in which current knowledge states are not

disturbed by events encountered during a search may be thought of as conceptual

throwness. On the other hand, when events occurring during IR interaction do disturb

current knowledge states, conceptual breakdown may result. When breakdown arises,

concomitant uncertainties, anxieties, etc. may also arise. The following is an example of

participants shifting between states of throwness to breakdown during interactive IR.

In Table 5.3, it is shown that participants move rapidly between states of certainty

and uncertainty. It is, of course, a somewhat gross abstraction to say that, absolutely, a

certain passage represents a state of "throwness," and another passage represents a state

of "breakdown." Yet, underlying the behavior in theses passages are ontological states of

certainty and uncertainty. This suggestion that IR interaction consists of alternating states

of certainty and uncertainty does not completely undermine the teleological nature of

information seeking. Information seeking is still rational to the extent that each directed

search (such as those studied here) is guided by goals. However, for whatever reasons,

participants are seldom able to take a linear path to accomplishing such goals. Perhaps

"goals" are too difficult to define in advance. If a user is researching a complex topic, it

may be difficult to tersely state search objectives. If this is so, then only vague goals may

be stated, or conceived. In this case, participants must, in the truest sense, initiate a dialog

with the IR system in which they construct goals during this interaction based on

feedback from the system. This sort of ongoing construction of concepts regarding the

search is consistent with discussions of sensemaking.
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Table 5.3

Analysis of Evidence of Throwness and Breakdown in Interactive IR

444 : Okay ((typing)) I don't think very many people would just
say female like that any more, but you never know. I don't
really need feminist, ((inaudible)) It may throw us off, it
will give us stuff we really don't want. You are not going
to get an expression like that just writers in 19th century
((inaudible))

445 U: No.
446 I: No sense because we are going to get a string.
447 U: Is it you did 1700 ((inaudible)) though
448 I: No, no, what I did
449 U: because
450 I: I hope I did it right, we'll see. No, I'll tell you what I was

trying to do ((typing)) you know all the descriptors they
for the 1700's they seem to have [subject]

451 U: [Oh, they begin sometime]

452 I: I may have messed up by doing that I don't know, I'm not
sure. But it seemed like for the Italian literature,

Throwness:
This passage shows
the participants
reviewing search
strategy as they
reformulate a search.
They are stating what
they know at this
state of the
interaction. This
passage is indicative
of throwness as
opposed to
breakdown, because,
based on what they
know of past results,

they are confident of

better results from
their current strategy.

454 I: yeah, that they be grouped it that way. Wait, you've got to Breakdown:
be kidding, two? Unexpected results

455 U: ((Laughter)) that's really funny, ah. (low magnitude of
456 I: I've got to see what the descriptors, wait a second. We output) produce

found more when we were running through the uncertainties

457 U: Yeah, right. ((Printing)) regarding strategy

458 I: ((Inaudible)) 19th century Italian women. and terms.

459 U: That, these are the one's we already had.

460 1: Wait a minute, I put literature Italian, yeah, it did what I Throwness:
told it to do but in the title. Participants

461 U: Maybe because women is not in the title and not in the aretemporarily back
462 I: Yes, on track with
463 U: It's not, it's not in the subject. strategy.
464 I: Right.
465 U: Literature.

I

453 U:" it begin to
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466 SI: But the way I'm searching it should search, I mean I gave

the subject as and anything and the word woman
anywhere.

yi r iv .
467 U: Yeah, I see, I see, I see.

468 I: I don't get it.
469 U: so woman doesn't, doesn't work much

470 I: ((inaudible)) (keep it broader than that) I think.

471 U: I know

472 I: all right This doesn't makes sense. No if I mixed anything
with Italian literature it knocked me down so much.

473 U: What we could use for the genre maybe later is

(sentimentalist) cause this is considered semtimentalist

474 I: You want me to try it, I can try it.

475 U: Yeah. Try that.
476 I: It's a big number 6,009.
477 U: Yeah. I would try to look at 1800,I mean 1900 too to see

in case some books

--

482

I:

I:

Tell you what

Yeah. ((Printing)) ((inaudible)) ((reading from screen))

Breakdown:
Rethinking of
strategy-problem
encountered with
term usage n
database-not
anticipated inrior
state of throwness.

Throwness:
Back on track with
strategy. New
confidence about
next results (con't
below).

Sensemaking and cognition.

The second type of phenomenology at work in IR interaction is sensemaking.

Table 5.3 shows one set of instances in which participants in JR interaction construct the

reality of their search (in this case with regard to term selection and strategy). As shown

478
479 U: begin with 1800.
480 I: set 53, yeah, we'll just, set 53 ((talking under his breath))

Okay that's Italian, okay. ((typing)) 57, 58, this will be a
little less, something occurred to me that's ((talking under

his breath)) The word Italian itself should be we don't
really need that. This is very interesting, let's see what

kind of things we have. We may or may not bave anything

more but let's

481 U: You have a good we might just get a lot of ((inaudible))
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in Chapter 2, sensemaking is a multi-faceted concept. Weick (1995) indicates that

sensemaking is:

1. Grounded in identity construction

2. Retrospective

3. Enactive of sensible environments

4. Social

5. Ongoing

6. Focused on and by extracted cues

7. Driven by plausibility rather than accuracy. (p. 17)

In addition, Weick asserts that a sensemaking approach to understanding cognition and

behavior is particularly appropriate when problems and information are ambiguous and

uncertain. These conditions have been shown to exist in information retrieval (Blair,

1990; van Rijsbergen & Lalmas, 1996; Dervin, in press; Kuhlthau, 1993). Although users

in this study indicated a strong understanding of their information problem, several

dimensions of the search could undermine their confidence. For example, since most of

the users were just beginning research related to their problem, users may have been

overconfident about their understanding of their information problems. Kuhlthau (1991;

1993) identified behavioral/affective properties of users in early stages of research. Two

stages in particular are of interest for understanding user behavior in the present study: (i)

the initiation stage; (ii) the selection stage; and (iii) the exploration stage. In the initiation

stage, users think about a topic and how they can focus it. They may be unable to give

distinct, clear information need. However, they do begin looking for relevant information
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and gathering citations. However, according to Kuhlthau, they may also become

confused, and experience doubt and uncertainty. In the selection stage, users may

experience optimism and confidence as they become more focused and develop

strategies. However, users may lapse into confusion, doubt and frustration as they begin

to gather information about the topic that causes them to rethink the nature of their

problem and its focus. The users in this study, in general, were moving among these

stages. The survey data indicates that users were optimistic about their problem

understanding, but did experience uncertainty states during interactions as they attempted

to make sense of search results. In short, an individual's understanding of ambiguous and

complex information problems may be easily shaken in early stages of research. When a

user must reevaluate what he/she wants to do with a topic as a result of new information

about the topic, s/he is engaging in sensemaking. For example, consider the passage in

Table 5.4. The IR system output from this search produced some surprise in the user,

most prominently shown in utterance #s 444 and 448. The information in the citations

produced a change in the user's concept of his/her information problem. In other words,

searching is, itself, a sensemaking exercise, a social enactment of dialog between a user

and information. The user in Table 5.4 has selected cues (terms/phrases within the

document record) from the output on which to judge the usefulness of output (i.e., the use

of extracted cues). The process of problem understanding is ongoing, as these types of

revelations happen throughout the dialog.

The types of passages in Figure 5.4 indicate that users and search intermediaries

are attempting to define the nature of the user's information problem. For example, in
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utterance # 448, the user is being given a picture of the scope of his/her problem by the

retrieved information (i.e., grounded in identity construction). Furthermore, its seems

unlikely that the participants could make an accurate judgment of the accuracy of the data

in the full text from looking at the citations produced by the IR system. However, the user

did allow his/her perception of the problem scope be changed as a result of the

plausibility of what was in the citation. This short passage contains most of the

sensemaking properties put forth by Weick. Therefore, it is possible to interpret behavior

through observation within the framework of sensemaking.

Table 5.4

Example of User Rethinking His/Her Conception of Information Problem

436 U: hh hhh (2.0) that that this is one that has to use the word
databases

437 I: no bulletin board
438 U: oh bulletin board. okay (there, that's interesting)
439 I: yeah. it's in there
440 U: (you that's even peripherally [that]=
441 I: [right]
442 U: =kind of thing tells me there's a bulletin board in utah I didn't

know that before
443 I: right right right
444 U: and it's run by extensions I didn't know that so even though

the the topic has no interest to me particularily it does have
relevant information that

445 I: (now this one experimentation station bulletin board=
446 U: =right=
447 I: =(that work)
448 U: right (0.8) uh this is fascinating gee it's a al- already seen a lot

a lot more wide in wider use than I thought by extensions
((printing 43.0))

Note. Passage taken from question # 019. Bold type indicates evidence of UIP change.
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Cognitive states, however, are very difficult to elucidate, regardless of chosen

methodology. The caveat, at this point of the discussion, is that more research needs to be

done using a variety of methods. The next level of analysis on information problem

dimensions is the information problem level. The following section discusses the findings

related to utterances coded as relating to user information problems.

Information Problem Level

Tables 4.2 - 4.5 show that search intermediaries accounted for 59% of user

information problem utterances while users accounted for only 41% (see also Figure 5.7).

On first inspection, it appears odd that search intermediaries spend more visible effort on

UIP utterances than users do. This is not to say that users were concentrating on their

information problems with less intensity than search intermediaries were. It is merely an

indication that search intermediaries spoke 18% more utterances related to user

information problems than users.

In particular, users engaged in back channeling behaviors at a rate of more than 3

to 1 over intermediaries (see Table 5.5). Back channeling occurs with greatest intensity

when one of the participants is explaining, or otherwise speaking to the other participant

over a series of utterances. For example, as the first person is engaging in a lengthy

explanation, the listener uses back channeling to assure the first that he/she is following

the gist of the explanation. This process of assurance is a form of back channeling. Since

users back channeled more than search intermediaries did, then it is possible that search

intermediaries are spending more time than are users explaining, etc. In other words,

search intermediaries assume more control over the dialog.
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Figure 5.7. Frequency of user information problem categories by speaker.

Table 5.5

Example of Back-Channeling Behavior

105 I: =prior to age twelve. what happen is (1.0) that some of them ha:ve no time
period at all. okay.

106 U: uhhm
107 I: this one says young adults but I don't know if that's. the time period that the

study was done in?=
108 U: =uh [huhn
109 I: [it's adolescent daughters=
110 U: =or the effects=
111 I: =or whether it's when the father when they lost their father
112 U: okay=
113 I: =okay. so that I can't- I can't get bo:th without losing something
114 U: right (1.0)
115 I: when I put in father absence and daughters I pick up some things. uh psych lit

only ha:s set years I was looking in 74 to 82=
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116 U: =uh [um
117 I: [cause the disc was free. it doesn't have any of the dissertations.(0.6) psych lit

does no[t.
118 U: [no=

Note: Passage taken from interaction #004. Bold face type indicates back channeling.

Further evidence of intermediary control over the interaction is found in the

STRAT category, which includes references to search terms, tactics, and other search

strategy issues. In this category, search intermediary utterances were found to outnumber

user utterances by about two to one. In all other categories, the participants were nearly

equal in utterances assigned.

In addition, it is important to note here, the role of back channeling. Such

behavior occurs primarily in situations during which one person is talking at length to

another. The listener, in order to preserve the flow of the conversation and to give cues

that s/he is following the speaker, nods, says "yes," at appropriate times. Users engaged in

back channeling at a rate three times that of search intermediaries. Figure 5.5 shows a

passage from interaction #004 that illustrates how a user back-channels during a search

intermediary's explanation of strategy. This example clearly illustrates why user

utterances were coded as UIP with less frequency than were search intermediary

utterances.

One of the primary aims of this project, however, was to gain a better

understanding of the concept of user information problem. Figure 5.7 shows the major

elements about which participants spoke during IR interaction. Over the 20 interactions
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studied, 6313 of the 9859 (64%) user and search intermediary utterances were judged to

be related to user information problems. The majority of those utterances dealt with

strategy. The other five categories are ranked by diminishing frequency in the following

order:

1. evaluation of IR system output;

2. discussion related to relevant aspects of IR system design and operation;

3. discussion related to user background;

4. discussion related to the topic of the search; and

5. discussion related to acquisition of documents represented by IR system output.

Table 5.6

Dimensions of User Information Problems in Interactive Information Retrieval

UIP Dimension

Social

Cognitive

Administrative

Exemplified By:

UIP Category
USER

STRAT; EVAL;
SYS; USER;

TOPIC

DOC

Cognitive Space
Category

WT

CC; PS; WT; IN

CC; PS

Behavior
Questioning,

explanations, modeling

Judgment, synthesis,
system input

Concerns regarding
format, costs,

availability of texts and
services

------I -I --I I I ------- ------------------ ----------------------- - -------------

------- -------------- --
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The original conception for information problem in this study was a broad one,

including aspects of social settings that give rise to searches, as well as the searches

themselves. The conception also included users' cognitive structures pertaining to

searches. This study revealed evidence of such influences. These influences are accounted

for by the categories used to code the transcripts (i.e., STRAT, EVAL, SYS, USER,

TOPIC, and DOC). These categories represent three major, underlying dimensions of

information problem (and are shown in Table 5.6): social; cognitive; and administrative.

Each of these general categories is delineated in the following sections.

Social

Social dimensions of the search provide a context for the search itself. They

represent the situation in which the search takes place. These aspects of information

problems are shown on the right-hand side of Ingwersen's design variables model for

information systems (Figure 2.8).

Table 5.7

Passage from transcript reflecting the effects of users' social environment on user

information problems

545 I: Oh, I think it might be dead ended, you won't be getting (indiscernible),
546 U Especially in high school (Indiscernible) and graduation and (Joseph Pappas)

see that one Joseph Pappas, I'm getting excited, you can't come in. (Laughter) I
wanted to do it on (AIDS) -- they wouldn't let me touch -- he said there's not
enough research in it, I wouldn't find anything on it and he wouldn't let me
touch (AIDS) and really there starting to come a lot on (AIDS).

547 I: I don't want to get -- he's got a good point, but the only thing about AIDS is
that it's also (Interference on tape)
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Taylor (1968) does not represent social aspects in his visceral needs model. In

other words, his model does not provide a context for searches. His notion of information

need begins with the cognitive, albeit vague, recognition of need. However, this

recognition of need did not come from a vacuum. All 20 of the interactions in this study

involved users who were doing research for a project (e.g., dissertation or other ongoing

research). The recognition of information need, in these cases, must be (at least)

correlated to these projects. Furthermore, it is not only the topics related to the project

itself that influence searching. Consider the passage from transcript # 012 in Table 5.4.

Clearly, this passage shows the social structure represented by members of the user's

thesis committee, and its influence over the search. This influence is exhibited by one

faculty member's prejudice with regard to the scope of the user's project. It is not clear, or

even relevant to this study, why such prejudices exist--perhaps the faculty member knows

that a paper of such a scope would have difficulty passing in that particular department--it

is only apparent that they do. The category that represents social dimensions of

information problem is USER, and the social dimension is accounted for in the work-

taskiinterest domain. Only in these categories is there sufficient discussion of social

factors that bear on the search. In addition, it is these categories that represent instances

during which questions and explanations regarding user background, prior knowledge,

etc., constitute user modeling. Although only two categories are represented in this

dimension, the effects must be considered seriously. It is an area of research that has been

overlooked in IR research in general, and in particular, in interaction studies. Some
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notable exceptions include Dervin (1992), and recent urgings by Hjsrland (1997). For

example, Hjsrland asserts that:

we need to establish an alternative to MI [methodological individualism] in

information science. Methodological individualism in information science is the

view that conceives of knowledge as individual mental states rather than-or in

opposition to-knowledge as a social or cultural process or as a cultural product.

This is why scientific methods (knowledge producing methods) in this view

consist of the study of cognitive processes isolated from the world. The world is

represented in the cognitive processes and isolated from their development

history....This has far-reaching consequences for information science

methodology. Methodological individualism implies psychological methods

(interviews, thinking aloud, recording of behavioral patterns, etc.). (p. 118)

The methodology identified by Hj rland is prevalent in IR interaction research, and is

used in this study. Hj rland suggests methods more consistent with a holistic approach to

understanding information problems that he calls methodological collectivism. Rather

than approaching the understanding of information problems from individual cognitive

states, Hj rland prefers to begin such understanding from the standpoint of "knowledge

domains, disciplines, or other collective knowledge structures" (p. 118).

It may be argued that such an approach amounts to little more than what has been

done in information science for decades: thesaurus construction. Such an argument holds

that thesauri are the result of intensive content analyses of documents in given disciplines.

However, I think Hj rland's arguments are, or should be, deeper than that. The data
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analyzed in the present study indicate that search intermediaries did probe users, even if

on a limited basis, for information regarding their social milieu. This milieu is an open

system of social networks, informal communication, social/professional norms and

standards. This mix is richer with implications and potential explanations than a set of

terms derived from the literature of a discipline. Hj rland argues that this mix is the

causal force behind individual knowledge states and not vice versa. However, it is more

probably the case that cognition is a give and take process between an individual and his

environment. To avoid studying either is probably a mistake. In any case, this dimension

of user information problems is a particularly fertile area for further research.

Cognitive

Cognitive dimensions of information problems were discussed earlier in this

chapter, but here, the role of cognition may be further delineated. In STRAT, EVAL,

SYS, USER, and TOPIC categories, cognitive activity appeared to be particularly

prominent. Certainly, cognitive activity is present during any phase of IR interaction.

However, these categories represent utterances made during times when participants were

attempting to make some sort of change. The change may have been in the form of

strategy formulation. The change may have been in the form of paring down system

output by way of evaluation. Participants may have been attempting to understand better

the structure, and use of thesaurus terms, a user's background, or the topic of the search,

and thus, attempting to change their own cognitive state. As in Ingwersen's (1996) notion

of user cognitive space, these categories represent dynamic aspects of user information

problems.
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From a methodological standpoint, this dimension is about knowledge states of

participants in the interactive IR process, regardless of the origin of such states. That is, it

does not matter whether these knowledge states are the result of social collectivism, or of

Cartesian reason. It is assumed that neither, by itself, is adequate to describe knowledge

states. None of the dimensions should be considered mutually exclusive, but as one

potential avenue of research.

Administrative

The last dimension shown in Table 5.6 is the administrative dimension, which is

most exemplified by the DOC category in current cognitive states and problem space.

Administrative actions are those required of participants to make the IR process work.

For example, when participants are concerned about how full-text versions of a paper

may be obtained, they are engaging in behavior within the administrative dimension.

Similarly, behaviors related to costs of documents or the search itself may be considered

administrative. These types of concerns, according to the present analysis, constituted

6.2% of all UIP utterances, and occurred in 19 of the 20 interactions. While 6.2% is not a

high percentage, the fact that these concerns were prevalent throughout the study

indicates that users need information regarding costs, format, and availability of

documents and services. Therefore, there is some indication that IR systems should

include means of obtaining such information.

Summary of UIP Dimensions

The three dimensions of user information problem identified here are not mutually

exclusive. They do not suggest any sort temporal progression through problems. They do,
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however, suggest three broad arenas for research and development of information

retrieval systems. In addition, these dimensions identify domains on which those who

train search intermediaries should concentrate.

To this point, cognitive level and information problem level dimensions have

been discussed in relation to the first research question. There is one additional level that

must be elucidated. In the next section, the conversational level of user information

problems is presented and discussed.

Conversational Level

The conversational dimension of user information problems is concerned with the

mechanics of interaction. This dimension allows conversation to take place because it is

the dimension in which devices such as back channeling are enacted. Although it consists

of utterances that do not directly speak of user information problems, the conversational

dimension is important to IR interaction for two reasons. First, non-UIP codes constitute

one third of all utterances in this study. This is a major part of all conversation. In the

original conception of this project, all utterances deemed to be not directly related to

information problems were to be omitted. However, it became difficult to justify the

absence of 33% of all utterances without accounting for them. Therefore, unrelated social

issues, back channeling, and other utterances not directly related to the problem at hand

were categorized. The second reason for discussing the conversational dimension is that it

is possible that the effectiveness of this dimension will impact search outcome. This

contingency was not investigated in this study. However, it is certainly a potential

direction for future research.
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Figure 5.8. Dimensions of user information problems in information retrieval.

Summary of Dimension of User Information Problems

To this point, dimensions of user information problems have been shown to be

multifaceted and complex. However, it is possible to identify such dimensions and show

relationships among them. In this section, a model (see Figure 5.8) is presented that

identifies dimensions of user information problems that have been discussed in earlier

sections. The model also shows how those dimensions relate to one another. The model

should not be interpreted as showing the exact position at which cognitive states and user
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information problem categories occur. Rather, the model shows probabilities of

occurrence. That is, it is more likely, for example, that user background and topical

concerns will emanate from the social dimension. Therefore, all of the elements in the

model may, in different situations, be configured in different ways.

This model has been developed to understand how people focus on these

dimensions, and shift among them. In the next section, patterns of shifts of focus are

discussed. The next section, therefore, covers the research questions 2 and 3.

RQ #2 and #3: Patterns of Shifts of Focus in IR Interaction

The research to this point has laid a foundation to explore shifts of focus among

dimensions of user information problems in IR interaction, and any patterns which may

emerge from that study. Few, if any, patterns of behavior were found in this study through

traditional methods such as loglinear analysis. Certain patterns, such as the fact that

evaluative foci were not found in the presearch phase were not unexpected, and therefore,

not discussed. However, the following five points are suggested by the research in this

project:

" Shifts occur rapidly

" Most foci are on strategy and evaluation

" IR interaction is a chaotic process

" The Search intermediary is the leader during interactive IR processes

" There is only moderate evidence of changes in information problem conception

Each of these points is discussed in the following sections.
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Focus Shifts Occur Rapidly

As shown in Table 4.19, participants shifted focus, on average, 7.01 utterances

(6.67 during the presearch phase, and 7.12 during the online phase). The difference

between the online and search phase is not statistically significant. Therefore, patterns

that may be attributed to search phase are nonexistent.

However, the fact that participants shift topics of discussion so rapidly is worth

noting for two reasons. First, this finding is consistent with notions of sensemaking

(Weick, 1995; Dervin, in press) and ontological (Winograd & Flores, 1987) notions of

behavior and cognition. In other words, in complex, novel activities such as interactive,

mediated information retrieval, people depend on environmental cues and stimuli in order

to construct notions of information problems and strategies to work through those

problems. Therefore, participants in IR interaction do not rely exclusively on problem

representations as causal agents in rational decision making. In fact, they may rely on

actively constructing such representations. These representations, then, must be neither a

priori nor ad hoc, because both would lack the dynamic character suggested by rapid

shifts among problem dimensions (especially when there appears to be nearly as much

problem space as current cognitive state in cognitive space). That is, the former condition

suggests a static starting point for representation, and the latter suggests that

representation is the culmination of activity. Therefore, since participants do not dwell for

long periods on any one topic, and because there is no clear pattern of transition from one

topic to the next, the findings suggest a chaotic approach to information problems by

participants. At the same time, however, the fact that a majority of utterances were
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indications of participants' current cognitive state and problem space, also suggests that

participants were also moving between uncertainty and certainty with respect to

information problems. These findings strongly suggest that participants were in a

continuous state of constructing knowledge states based on new information gained

through focus on various aspects of user information problems.

The second reason for noting rapid shifts of focus is the implications of this

phenomenon for IR system design. Automated intermediary design requires that some

type of knowledge base be present to assist end-users with search. In addition, or as an

alternative means of intelligence, some way accumulating knowledge from end-users

(e.g., neural nets) must be present. These two systems approach intelligent IR from the

top-down, and bottom-up, respectively. Systems may also be developed that take

advantage of both methods (for example, Mizoguchi, Tijerino & Ikeda, 1995). In any

case, however, modeling users from verbal, interactive behavior is problematic. One of

the main problems is that conversation in interactive IR is choppy; that is, participants

don't talk about any one topic for very long. If, in order to model users' knowledge,

machines require patterns that must be identified by way of heuristics, then (i) heuristics

are difficult to generate because of lack of patterns, and (ii) assuming heuristics can be

developed, machines will find it difficult to match heuristic patterns to real conversation.

Therefore, using information problem dimension foci as a means of building knowledge

bases would appear to have limited application. However, the fact that a majority of

interaction foci concentrated on search strategy and terms, means that evaluation of

output may be of some use to systems designers.
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Concentration on Strategy and Evaluation

Together, strategic and evaluative foci constitute 60.04% (44.27% and 15.77%

respectively) of all foci occurrences. This finding indicates that the majority of foci dealt

with input and output from the IR system, that is, the immediately practical aspects of

information retrieval. In addition, the notion of terminological determinant in interactive

IR as suggested by Saracevic, Mokros, and Su (1990) is supported by these findings.

Essentially, terminological determinant holds that the main purpose of any interaction in

IR is directed toward generating terms to formulate queries. Strategic foci alone account

for 44.27% of all foci (13.06% presearch; 31.20% online), the most frequent of all

categories. One of the conditions in a focus that makes it possible for a focus to be coded

STRAT is discussion of search terms.

One question raised by the concentration on strategy and evaluation regards user

modeling. For example, Belkin (1984) suggests user modeling in IR interaction as a

means of developing intelligent intermediaries. Focus categories that might be related to

user modeling include TOPIC and USER. TOPIC and USER categories constitute only

14.31% (7.51% presearch; 6.81% online) of all foci in the study. The fact that these foci

occur almost equally during the presearch and online phases of interaction indicates that,

if user modeling is occurring, it is occurring as much during the online phase as in the

presearch. Therefore, user modeling, if it occurs, is an ongoing process. This assertion

suggests that user modeling could be discussed in terms of sensemaking, because one of

the properties of sensemaking, according to Weick (1995) is that it is an ongoing process.
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In any case, however, the following questions may be asked about user modeling in

interactive IR.

1. To what extent is user modeling a function of terminological determinant? In other

words, a search intermediary may have no interest, or even need, to know much about

a user in order to perform an effective search. If the search intermediary can (i)

generate terms for IR system input, and (ii) receive reasonable output, and (iii) the

user is satisfied, then there is no reason to spend resources eliciting detailed

information about the user. This notion is consistent with Weick's (1995) assertion

that sensemaking requires plausibility above accuracy.

2. To what extent can the quality of user modeling be judged as a function of the amount

of visible effort to do so? Since only 14.31 % of all foci were attributed to categories

that suggest user modeling, does this mean that only a small amount of user modeling

occurs during IR interaction? Users filled out a question statement (see Appendix A)

before the search that could account for search intermediary knowledge of topic and

user background that was not discussed during videotaped interaction. The question

statement may have reduced the need for a high quantity of further user modeling.

Another possible explanation for the apparently small amount of user modeling is that

search intermediaries may not require a great deal of information about a user in order

to adequately model the user. Finally, if we assume non-rational behavior on the part

of search intermediaries, then the ideal of user modeling itself becomes moot, That is,

a search intermediary, under such an assumption, is acting without the time to benefit

from representation such as user models. Each new situation presented in IR
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interaction requires a search intermediary to make a decision without the benefit of

reflection (i.e., throwness). There are times, however, in interactions when

participants do reflect (i.e., during periods of breakdown). (See, for example, Table

5.3). But for the most part, they appear to be acting without a great deal of reflection.

These two questions, however, need to be researched further.

Chaotic Process

That participants shifted rapidly among foci (as mentioned earlier) is one

indication that shifting of focus is a chaotic process. Another indication of the chaotic

nature of focus shifts is the fact that no patterns could be found in the loglinear analysis

on focus shifts. Loglinear analysis seeks to find statistically significant shifts from one

state to another, and none were found in this analysis. This finding suggests JR interaction

to be a highly idiosyncratic process. Each interaction among user, search intermediary,

and IR system brings a different form of complex conditions that bring about different

behaviors. It would appear that predicting such behaviors is problematic, at best.

Therefore, one question to that needs to be addressed by future research regards the

efficacy of intelligent intermediaries in situations in which search intermediaries must

make subtle judgments. That is, given the chaotic, rapidly shifting nature of human

mediated IR interaction, to what degree of subtlety can intelligent intermediaries be

expected to interpret user information problems?

Search Intermediary as Leader

Intermediaries initiated focus shifts in 67.7% (see Table 4.21) of focus shifts. This

finding shows one way in which search intermediaries are in control of IR interaction
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processes. By initiating changes in focus from one dimension of user information

problems to another, the search intermediary exercises control over what is discussed.

One obvious reason search intermediaries maintain such control is that, during interactive

IR, the search process itself takes precedence over the topic of the search. The search

itself is the predominant dimension of a user's information problem, because the user,

who is likely the subject expert, is not an expert searcher. Therefore the search

intermediary must take a leadership role in mediated IR interaction. This finding raises

questions about the role of mediation in general, and intelligent/artificial mediation

specifically. The following questions represent what may be asked about the relationship

between user and search intermediary.

1. What level of influence is necessary for search intermediaries to exercise over

users? This question is concerned with the relative success or failure of the search itself.

In other words, "What are the effects of search intermediary influence on the

success/failure of a search?" Dervin and Dewdney (1986) suggest an approach to

interaction with users that allows them to speak at length about their information

problems. Their approach places less emphasis on the intermediary as one who directs

and influences a search. Rather, they see a search intermediary as one who empowers

users to direct their own search by talking at length in response to open-ended questions.

In short, according to Dervin and Dewdney, search intermediaries should lead by

following. The findings in this study show that search intermediaries closely control

search processes and interaction. Future research on the relative effects of such control
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may prove useful in deciding the roles of intelligent intermediaries, and for training

human search intermediaries.

2. To what extent is it possible for users to adopt a subordinate relationship to an

intelligent search intermediary? Conversely, to what extent is it possible for intelligent

intermediaries to lead? Assuming that intelligent intermediaries become sophisticated and

ubiquitously adopted by users, the role of leadership may become an issue. The crux of

the issues raised by these questions is the degree to which users need management during

interactive IR. If there is a need for strong management of the search process, then search

intermediaries should be designed/trained to do so. However, more research is needed to

understand the nature and roles of mediation itself to determine the role of leadership in

the search process.

In any case, the role of search intermediaries as leaders/managers of the search

process has not been investigated in the field of information science. The findings of this

study indicate that such a role possibly exists. Recent research into the role of power

structures in information retrieval has sought to reveal, from a critical theory perspective,

instances in which, for example, certain paradigmatic structures bring undue influence

into the search process (Hannigan, 1994; LaDuc & Goldrick-Jones, 1994). However, any

implementation of such research would require that IR systems, human search

intermediaries, intelligent intermediaries, etc. would need to be retooled at the level of

their basic assumptions. This type of overhaul might prove impractical, and even

impossible. Nevertheless, research on the existence of such structures should be carried

out.
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ModerateEvidence of Change in User Information Problem

One question that may be generated from this study deals with changes in user

information problems that occur during IR interaction. The survey data show that users

reported, on average, only moderate changes when they responded to the following

questions regarding:

(i) their perception of their information problem (2.3 on a scale of 5)

(ii) changes in their original search question (2.4 on a scale of 5)

(iii) changes in their personal knowledge (2.56 on a scale of 5).

In addition, the inductive portion of focus shift analysis (i.e., coding scheme

development) uncovered no evidence of foci related to changes in user information

problems. That is to say, there was not enough evidence to warrant a category. Only very

isolated instances were found, such as that shown in Table 5.4. This finding is probably

due to the stability and high definition of user information problems in this study. Users

in this study ranked their problem definition to be relatively high (an average of 3.95 on a

scale of 5). Although, on average, users reported that they were in early stages of their

research (2.45 on a scale of 5), most were beginning research on a dissertation. This

means that they had finished course work, and therefore, had some domain expertise. In

addition, most had well formed question statements such as the one found in Appendix A.

Therefore, most seemed to have a good idea of (i) the nature of the literature to be found

in a search, and (ii) the quantity of literature to be found on the topic. This finding

supports, once again, that Ingwersen's notion that stable, well-defined information

problems result in searches with limited uncertainty.
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However, there were exceptions to the norm. Seven users responded with higher

average rankings to the three questions mentioned above. To be included in this group,

users met the following criteria: users must have responded 3 or higher (on a scale of 5)

on two of the three questions mentioned above. When those seven users' responses were

isolated and averaged, the following rankings were found to the questions mentioned

above regarding:

(i) their perception of their information problem (4.0 on a scale of 5)

(ii) changes in their original search question (3.4 on a scale of 5)

(iii) changes in their personal knowledge (3.1 on a scale of 5).

When this group of seven was compared to the other 13 users studied, a t-test comparison

of means showed a significant difference between groups on the first two questions

(P<.001, and P<.008, respectively). An identical comparison on the third question

revealed no significant difference. This may account, in part, for the level of uncertainty

found in earlier phases of this study.

The significance of this finding for focus shifts, however, is that only negligible

evidence of focus on changes in problem conception was found by studying foci. Perhaps

it would be more fruitful to study changes in information problems during the course of

IR interaction in situations in which such problems are not stable, or well formed. For

example, Kuhlthau's (1991) subjects were much younger, and perhaps, less skilled at

formulating research questions. Such a population may increase the odds of finding

changes in information problems. Then, if researchers can see how such changes occur

profoundly, they may be able to identify changes when they occur subtly.
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The five points regarding shifts of focus mentioned in this section are a beginning

in the process of describing the dynamic nature of interactive IR. In the following section,

some general observations about focus shifts are presented.

General Comments Regarding Shifts of Focus

Shifting focus is a natural part of conversation. The findings of this study suggest

that focus shifts are an integral component of IR interaction. In this section, some general

comments regarding focus shifts are discussed. This phenomenon is of particular interest

for researchers in interactive IR for the two reasons discussed in the following sections.

Focus Shifts as a Unit of Analysis

Focus shifts are a general indicator of, and a unit of analysis for, studying the

dynamic nature of interaction in IR. Most studies that use some form of content, or

discourse, analysis assume utterances to be the best indicator of the purpose of an

interaction at any given point in time. However, utterances by themselves are difficult to

categorize without a context in which to place them. Foci provide such a context. When

discourse is broken into segments indicative of the intentions of the participants, those

intentions become clearer. The process of discourse segmentation acts as a noise filter.

Naturalistic human discourse is inherently noisy due to communication devices such as

back channeling, non-verbal communication, unfinished verbalizations of thought, etc.

An entire segment of discourse, however, allows a researcher to obtain a better

understanding of what is being communicated at a given time during interaction.
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Figure 5.9. Frequency of focus categories as a function of cognitive space of shift

initiator.

Focus Shifts in Combination with Other Evidence

In combination with other evidence such as cognitive space categories, focus

shifts hint at the relative problem/uncertainty with which participants approach

information problem dimensions. For example, Figure 5.9 shows the frequency of focus

categories in terms of the cognitive space category of the first utterance of each foci. This

combination of data is useful because it gives an indication of the cognitive state of the

initiator of the shift. From such information, it is possible (in a more detailed analysis) to

hypothesize reasons for certain types of shifts. In the case of Figure 5.9, the most obvious

observation is that the three categories with the highest frequency (STRAT, EVAL, and
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SYS) show similar patterns with respect to the proportional occurrence of current

cognitive state and problem space shift initiation. This may be taken to mean that, for

those categories, the probability that a shift into one of those categories is as likely to be

the result of a problem/uncertainty state, as the result of a current knowledge state.

Similarly, it may be hypothesized that a shift into the TOPIC category has a high

probability of being the result of a statement of information need. Such data could be

useful for designers of intelligent intermediaries, because it provides evidence of cues that

suggest what subsequent moves will be during IR interaction. However, no such patterns

were found using loglinear analysis. Yet, this research represents a starting point for

investigations into the nature of such dynamics.

General Comments Regarding This Research

The discussion to this point has been concerned with individual components of

research questions that were posed at the beginning of the study. In this section, those

components are brought together into one package. First, the overall study is discussed in

terms of the title of the study. Next, a discussion is presented regarding the study's

implications for research/theory in alternatives to the functionalist, rationalist paradigm.

Shifts of Focus Among Dimensions of User Information Problems as Represented in

Interactive Information Retrieval

After the analysis of findings in this study, it is now possible to present a terse

representation of the present study. Figure 5.10 models dimensions of user information

problems in interactive IR. The model is based on the findings of this study, particularly
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that shown in Figure 5.10. In addition, other studies have been influential in its design.

Those models reviewed in the previous section have provided particular influence.

The model in Figure 5.10 gives a general indication of the relationship of the

various dimensions of user information problems found in this study. The three primary

dimensions (social, cognitive and administrative) were found during the utterance level

analysis, and are shown in Figure 5.10. They represent the generalized purposes on which

participants concentrate during interactive IR. Within the major dimensions, other sub-

dimensions (represented by the categories of foci identified in this study) exist. Some are

more likely to be found in one major dimension than in another, but influences from all

major categories are possible. That is, it is not possible to delineate all motivations to

specific cause and effect. For example, the sub-dimension, TOPIC, certainly derives from

the major dimension, social. That is, the topic of any given information problem is a

function of the social milieu that gave rise to the need for more information. However,

TOPIC is also a function of cognitive processes in response to (i) the participant's

environment, and (ii) the participant's inventiveness with regard to the topic.

Another example of the difficulty in establishing a singular motivating force for

any one information problem dimension is the TECH sub-dimension. Technical issues are

primarily administrative, according to this model, because they represent actions that

must be taken to keep the search moving, but are not directly related to the topic, user,

etc. (i.e., the core elements of the search). However, social and cognitive dimensions

influence the technical dimension, as well. Technical problems may result from social
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dimensions such as lack of training, or lack of funding to purchase equipment. Similarly,

they may result from lack of cognitive adaptation to technical processes.

Therefore, the model in Figure 5.10 gives a general indication of the types of

interaction among dimensions that can take place during interactive IR. The model shows

that interactive processes are not linear. It shows that shifts among dimensions and

combinations of dimensions are subject to a wide array of potential permutations. IR

processes appear to be idiosyncratic and chaotic in nature. How do these findings

compare with other interactive IR models? This question is addressed in the following

section.

Administrative
Social

TEC

DOC

USER

TOPIC

SNSR

EVAL

SY S

STR.AT

Cognitive

"--- : Shifts of

Focus

Figure 5.10. Shifts of focus among dimensions of user information problems in

interactive IR.
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Relationship of Findings to Other Interactive IR Models

In Chapter 2, several current models of IR interaction were reviewed. Those

models present different ways of conceptualizing the processes currently under

investigation. In particular, the models recently proposed by Saracevic (1996), Ingwersen

(1996), Belkin (1996), and Spink (1997b) represent those most aligned with the present

study. These researchers are attempting to develop models that more accurately describe

interactive processes in IR than the traditional model shown in Figure 2.4. Saracevic, for

example, emphasizes the notion that information is used, and interaction takes place, on a

number of different levels (see Figure 2.5). These levels of interaction and use account

for:

" environmental/situational dimensions

" user knowledge, intent, tasks, beliefs, etc.

* query characteristics

" IR system and its interface

* various information structures

The research presented in this paper suggests a model of interactive IR (see Figure 5.10,

and henceforth referred to as the shift model) that is both similar to, and different from,

Saracevic's model. Both models show different dimensions of the interactive processes.

However, one of the weaknesses of Saracevic's model is that it does not show the

complexity of interaction taking place among dimensions. The shift model views

dimensions as being highly interactive and non-linear. Saracevic, while expanding on the



236

traditional model, still presents a somewhat linear picture of IR interaction. That is,

information on the one hand, and users on the other, converge on the interface for

interactive dialog and feedback to both sides. In the shifts model, interaction occurs at all

levels, potentially among all dimensions. The shifts model does not make a clear

distinction, for example, between actions that result from social influence, and actions

resulting from cognitive processes. That is, it is assumed that both are at work in any

given phase of interaction. Yet, Saracevic's (1996) model does include references to the

influence of the social, thus widening the scope of interactive models, and this is one of

its strengths.

Belkin (1996) (see Figure 2.6) shows similar types of dimensions of interaction,

that is:

" user goals, knowledge, problem, etc.;

" interaction in which judgments use, search, modifications to queries, etc., take place

under the influence of forces such as representation, presentation, visualization,

comparison, and navigation.;

" information.

However, Belkin shows these interactions occurring in episodes. In other words:

an information seeking episode consists of a series of kinds of interactions (slices

in time), structured according to some plan associated with the person's overall

goals, problem, experience, according to the person's specific goals, etc. at any

one time, and according to what has happened during the course of the interaction.

(p. 30)
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One of the weaknesses of Belkin's approach is in its reliance on understanding user goals

and plans. The research culminating in the shifts model suggests that patterns, or "kinds

of interactions," may not exist across interactions. Furthermore, it may not be possible to

elicit specifically what a person's goals or plans are at any given time, given the chaotic

nature of such episodes. This is not to say that users and search intermediaries do not

make plans or have goals. Certainly, they do. However, when they begin to take action

within the interactive environment of IR, action dominates plans. In other words, plans

can easily break down during an interaction. This process of breaking down causes

interactive processes to appear chaotic, whether or not an overall plan is being followed.

As an alternative to modeling (or intelligence gathering), from specific interactions,

patterns may be found at the social, or domain, level as suggested by Hjerland (1997).

Belkin does not mention any prominent influence of the social world. However, the

strength of Belkin's approach is that it recognizes that IR interaction is episodic in nature,

and thus, accurately portrays these processes as waves rather than lines.

Another portrayal of the oscillating nature of interactive IR processes is Spink's

(1997) feedback loop model (see Figure 2.7). Her model does not attempt to show the

influence of environmental, or other factors on the search process. Rather, it concentrates

on the actions themselves. She shows search processes to be made of cycles during which

interactive feedback loops consist of various tactics, moves, and judgments that fuel

moves. This basic research on the nature of feedback in information retrieval has

identified a number of variables associated with feedback. Therefore, it may not be

appropriate to include motivation in such a close examination of specific IR processes.
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However, aspects of Spink's model could be better understood and applied to IR system

design if the very basis of her model, user judgment, were better explicated. Social and

cognitive dimensions shown in the shifts model influence such judgments. If more were

known about the motivational underpinnings of user judgments (through domain and

cognitive oriented analyses), a more complete depiction of interactive processes would

result.

Finally, Ingwersen's (1996) global model of polyrepresentation in IR (see Figure

1.*) provided the basis of research for a large portion of this study. Ingwersen's model is

in some respects, the most comprehensive of all those currently available. It accounts for

user domain, the possibility of an ontology as suggested by Winograd and Flores (1987),

for episodic situations, and feedback. Most of his notions are upheld by this study. There

are exceptions, however. For example, categories in cognitive space proved to be a

problematic during analysis. That is, any given utterance may have been a member of

more than one of those categories. For instance, an utterance in which a user states with

confidence some aspect of his/her information need may be either "information need," or

"current cognitive state." It is simply both. Future research using this model should view

these categories as not mutually exclusive. However, it was possible in an exploratory

situation to pick the one best category that described the utterance. The main weakness of

the model is that it does not show how the major categories of cognitive space interact

with one another. It does not show the complex nature of the interaction of elements of

cognitive space with dimensions of information problems. The shifts model has

attempted to do so by including those dimensions, and by suggesting ways that
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combinations could take place. The purpose of the shifts model, in one sense, is to

augment the cognitive space section of Ingwersen's model. It attempts to explicate further

the forces that culminate during interactive IR. Those forces of interactive IR have been

the focus of this study. In the last section, a brief summary of the discussion is presented,

Conclusion of the Discussion

This discussion of the study's findings has suggested that interaction in

information retrieval takes place on a number of possible dimensions of user information

problems. Users and search intermediaries tend to shift their focus among these

dimensions frequently and with no apparent pattern. This study indicates that a shift of

focus from one information problem dimension to another may occur with nearly equal

probability as the result of a problem state, or within the context of what the participants

already know. Search intermediaries take a leadership role with regard to focus shifts, a

finding that carries implications for the design of intelligent retrieval systems. Finally,

this discussion presented a model of user information problem dimensions, and potential

paths of movement among them was presented, and compared to other interactive JR

process models. In the next and final chapter, the entire study is summarized, and major

findings are listed. In addition, the implications of these findings for further research are

proposed.



CHAPTER 6

CONCLUSIONS AND IMPLICATIONS

The major findings of this study are outlined in this chapter. In addition, the

implications of these findings are presented, and finally, implications for further research

in interactive IR are suggested. The following sections address these three points.

Major Findings

This study attempted to describe information problems as they are revealed in

interactions among users and search intermediaries. In addition, it sought to describe how

users and search intermediaries focus on aspects of user information problems during the

course of searches. Both of these goals were achieved. The major findings produced by

this effort are listed below. Included with each major finding is a discussion of the

implications of that finding.

It is possible to interpret general aspects of user information problems as they are

represented in IR interaction.

This finding posits that it is valid to interpret actions on the part of users and

search intermediaries as representative of general dimensions of information problems.

That is not to say that the results of this study are generalizable to any population.

However, this study has produced a set of elements, i.e., dimensions, that describe in

general terms the makeup of information problems. Information problems, as a construct,



241

are not well defined or understood in information science. In order to increase the

understanding of this construct, it is necessary to do basic research such as that

accomplished in this study.

Implications

The assumption, then, is that by achieving a better understanding of basic

constructs associated with IR, better IR systems may be built. For example, if a designer

knows that information problems include administrative components such as document

availability, then components may be designed which guide users in finding documents.

Furthermore, if designers are aware of instances in which users tend to have document

availability concerns during specific stages of interactions, they may include design

components that suggest availability options at those times. Although specific patterns of

that nature were not found in this study, it was not the main goal of the study to find

them. The primary goal of this study was to provide basic data about dimensions of

information problems and how users and search intermediaries shift focus among them.

However, more research should be undertaken that will shed light on possible patterns in

information behavior.

Implications for Further Research

More research needs to be done in order to find patterns in interaction. The ways

in which dimensions of information problems are represented in interactive IR needs

more study because of the complex nature of such interaction. While it is possible to
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observe representations of information problem dimensions, it is more difficult to observe

patterns. It is possible that patterns do not exist, but it is also possible that they do exist. It

may be necessary to look outside interaction processes in order to find patterns. For

example, domain analysis may provide better clues about research patterns than methods

limited to observation of specific processes such as individual searches. This is not to say

that any studies should be considered to the exclusion of others. Because of the

complexity of behavior in general, and IR interaction in particular, multifaceted

approaches to research on this topic are necessary. It is not possible to gain a complete

understanding of these complex behaviors under the restrictions of any one paradigm of

research. For example, the cognitive paradigm tends to ignore the effects of social

influences on cognition, and of affective dimensions of information problems.

Information problems are a combination of social and individual epistemologies

As suggested in the previous section, social forces play a role in the ways users

and search intermediaries understand and take action on information problems. This is the

dimension of information problems most readily ignored by the cognitive paradigm. The

cognitive paradigm has contributed a rich body of knowledge and method to the field of

information science. There is no suggestion here to discard the cognitive paradigm.

However, it is unlikely that human behavior and cognition is the effect of exclusive

causal influences of individual cognition, or social forces. Almost certainly, the truth lies

on a continuum between the two extremes. This study found evidence suggesting the role

of social constructs influencing behavior of participants in interactive information

retrieval. The following sections describe the implications of this finding.
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Implications

If it is so that social influences on behavior are as important to consider as

individual cognition, then two implications arise. First, system designers must consider

user contexts in designing systems. This is already done in expert system design, where

domains are narrow and users may be "defined." However, in general systems such as

Dialog, this type of user analysis is more difficult to perform because of the indeterminate

nature of a "user." Nevertheless, domain analyses are rare in information science, as are

information needs and uses studies.

Similarly, these findings imply that search intermediaries need training in how

scholars in different fields seek and use information. For the most part, search

intermediaries are trained how to use information sources. This training should be

expanded to include studies of discipline-related patterns of information seeking and use.

That is, intermediaries must become scholars in the sociology of information needs and

uses in addition to being information resource technicians.

Implications for Further Research

Clearly, the mandate for future research in interactive IR is to incorporate domain

research with cognitive research. Domain analysis (Hj rland & Albrechtsen, 1995;

Hj rland, 1997) should include a combination a combination of methods from

psychology, sociology, organizational theory, communication, and so on. Specific

methods such as interviews, observation, longitudinal studies, hermeneutics, and other

interpretive methodologies must be represented in the body of literature related to

interactive IR. Information science needs to include, in addition to studies centering on
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individual cognitive processes, domain-centered studies. It is not particularly fruitful to

study the individual without studying the environmental context from which his/her

motivation arises. This is not a call to dismiss studies based in the cognitive paradigm,

but a proposal to expand it.

When used as a unit of analysis intentional foci tend to reduce noise

Another methodological issue raised by this study is that of intentional foci as a

unit of analysis. Specifically, when discourse is segmented by some rule, it may be

analyzed according to the intentions of the speakers. Of course, segmentation of multiple

utterances should not displace the utterance as a unit of analysis in cases for which

utterances are an appropriate unit. However, in cases such as the present study that

attempted to identify and observe facets of information problems, it was appropriate to

observe focal points of discourse.

The main advantage of foci as a unit of analysis is it eliminated the need to

interpret meaningless, unintelligible, offhand remarks, back channeling, etc. on their own.

Such utterances are placed within a larger context of intention. That is, the

intention/meaning of a discourse segment is the primary concern. Therefore, a researcher

is able to "zoom out," so to speak, and to form contexts within which the ambiguous may

be placed.

Implications

Grosz and Sidner (1986) have already theorized discourse segmentation to be an

effective means of knowledge elicitation from discourse. Most studies in interactive IR

(Spink, Goodrum & Robins, in press; Saracevic, Mokros & Su, 1990; Belkin, Brooks &
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Daniels, 1987) have used utterances as the primary unit of analysis. Only Belkin et al

segmented discourse into meaningful groups as in the present study. It may be useful to

attempt more studies that broaden the scope of analysis with respect to the discourse

units.

Shifts among foci by participants in interactive IR tend to be frequent and chaotic

One of the most important findings resulting from this study is that shifts among

dimensions of user information problems occurred with great frequency and without

apparent pattern. This finding implies that an increasingly diverse array of methods

should be introduced to study these seemingly chaotic phenomena. For example, in future

research, it may be fruitful to use methods recently introduced by chaos theorists studying

the seemingly chaotic nature of corporate finance (Priesmeyer & Baik, 1989). Of course,

even with such methods, patterns may not be found. If patterns cannot be found in focus

shifts, or any other complex interaction processes, it may be necessary to accept the

information behavior as largely idiosyncratic. If individual interactions are unique and not

generalizable, then it may be necessary to look elsewhere for patterns that might be useful

to IR system design. For example, as mentioned previously, domain analysis is one

possible avenue to explore.

In any case, this research has suggested a number of possible methodological

opportunities. In addition, this study has further demonstrated the usefulness of discourse

segments as a unit of analysis in interactive IR research. Furthermore, by breaking

discourse into segments that represent foci on dimensions of user information problems,

it is possible to elucidate more fully the concept of user information problem. This study
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has shown shifts of focus among dimensions of user information problems during

interactive information retrieval to be a dynamic, chaotic, multidimensional set of

processes. It is hoped that some use of this study, and similar studies, will increase

fundamental conceptual knowledge in information science, aid in improving IR system

design, and assist those attempting to improve training of search intermediaries.
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STUDY OF USER-SEARCHER INTERACTION IN ONLINE SEARCHING

Form 4 For project use: User number: U /Z
Question number: Q /

Date: -- >;- Searcher number: S
Interaction type:
Database(s) searched:

D: /;.37

QUESTION FOR AN ONLINE SEARCH

Guidelines

The objective of this study is to gather and analyze
empirical data on the interactions between users and

,searchers in the context of online searching of the

questions submitted by users. The question submitted should
be based on a genuine problem related to your current

research or work. Please provide in writing on this form:

(i) a short title for the question, (ii) a statement
of the question in your own words, without any limitations
on our part, and (iii) an indication of restrictions, if

any, you would like to have imposed on the search. This form

should be completed BEFORE the start of the interaction with

a searcher and without any interaction between you and the
searcher.

Please state the question as clearly and specifically as
possible. Define any terms which may have special meaning(s)

for your question.

1. Question title:

2. Question statement:

I" . q 2L

(Additional space is provided on top of the following page
and i g-necessary, you may add more pages.)
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2. Question Statement (Continued)

JT

3. Question restrictions

3.1 Lanc1uacre:

The answers for the question should be in:
English only _ _Any language;

Or some specific set of languages (Please list):

3.2 Time soan:

The answers from the database(s) should encompass the
following time periods:

Last 1, 2, 3, 4, 5 Years (Circle one);

Any time period included in the database(s);

Other time period (please specify)_

3.3 Comtrehensiveness of the search:

A search could be varied as to its comprehensiveness,
from retrieving a few potentially relevant or
representative items, to retrieving as many potential-
ly relevant items in the database as possible.

On a scale from L to 5, please indicate how
comprehensive you would like the search to be:

2 3 4 5
Narrow- Comerehensive-
few representative most if not all
items will su fice relevant items

are desired.

(Form 4, page 2)
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Transcript No. 12

1 U: Okay now see my problem came with writing, -- I have the key
words, I wrote them on cards. I even wrote them on here.

2 I: Oh, you didn't have to do that.
3 U: Here's, where's, -- which ones are, -- you see this --
4 I (C.A.C.)
5 U: Isn't there a marking for it?

6 I: (Indiscernible)
7 U: Oh, I'm sorry. You can't --

8 1:We can close the door too, it never stays closed.
9 U: This chair doesn't move.
10 I: Everybody thinks we're slamming the door but we're not, well

we are but, -- Okay, -- really you're okay?
11 U: Yeah, I'm fine.
12 I: Okay, just tell me when you're ready to talk.
13 U: Oh, I'm readyto talk.
14 I: Okay, when we were talking first thing you said the schooling as

ritual behavior, right?
15 U: Well, yeah actually, umm --

16 L: That's the broad thing?
17 U: That's the broad thing, it's an ethnographic study of schooling as

a ritual process or behavior. I haven't decided on the word yet,
but it's going to be a middle school, a look at a middle school.

18 I: Let me -- okay, did you -- let me look at this term for middle
school for a second.

19 U: I did that already --

20 I: Okay good.
21 U: I did all that and there's middle school and junior high school.
22 I: We should use both okay.
23 U: Now here's some things that I came up. Now, let me show you

what I found.
24 : Is it under juniorhigh school?
25 U: Yeah, junior high school, -- I'll finish writing this as we go along

26 L: Sure go ahead.

27 U: -- but I, ritual is the thing. Now most of the ritual, use of rituals
in the anthropological or sociological sense okay. I mean
searched through ERIC, couldn't find, -- I mean it doesn't exist in
the ERIC at all. There isn't even a word to use that's the same as
it. There's not rights of passage, there's not rights, there's not

tg

JA 1
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ritual. It doesn't exist. Okay.
28 I. Okay.
29 U: Okay, so from I took these kinds of words, terms and I was able

to find a few things that seem to fit my topic.
30 I. What were some of the titles?
31 U: Ethnography and teacher, --
32 1: Let me just try ethnography.
33 U: That's one of words, ethnography.
34 I. Okay.
35 U: The case for collaborative teacher involvement and school

effectiveness, assessing school and classroom climate, a
consumer's guide, students interactions, developmental
framework, the social sphere. I'm going to have to get categories
for anthropological research that have to deal with what kinds of
rituals students use either to resist or conform to what's going on
in the school.

36 I. Okay, --

37 U: And there doesn't even seem to be anything in ERIC where it
will say school,"-- hear what I wrote student behavior, student
participation, student reactions, student subculture, student
attitudes, there's nothing.

38 I Yeah, I'm afraid well get everything but what we really want.
39 U: Uh hum.
40 I You know what I'd like to do? I would like to go in ERIC and

put in middle school, Junior High School and put pretext for the
word ritual and ethnographic.

41 U: Yeah.
42 I: This will cause it go through the abstracts --
43 U: Uh huh.
44 I: -- to the title.
45 U: We're doing DIALOG?

46 I: Yes, --
47 U: Okay.
48 I: -- in other words, right well do, -- this, you see what I have a

feeling is that they may put all this in such a broad subject
heading that we would just be wasting our time by putting in
student attitudes. Well just get everything under the sun. None
of it will be related to what you really want.

49 U: Uh hum.
50 I: But I think if someone was really interested in ritual, you tell me
L--_I if I'm wrong okay, --
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51 U: Uh hum.
52 I: -- sooner or later that wordritual would crop up in a description

of the article or in the title word.
53 U: As in this.
154 I" Yeah right. So why don't we -- sow we n xrnkn't iI . r +.VAWOw~v v - %w~ t Y v - a, Wviwonl even use descriptors,

well use, -- well just do free text and therefore it will look for itanywhere in the record, whether it be --

55 U: That would be fine.
56 I: Yeah wouldn't that be better, because --
57 U: Ideology is another word that --

58 I: I could do that sure.
59 U: Okay or educational experience maybe.
60 I: That's pretty broad, I'll put it at (indiscernible) but let's not do it

with that said.
61 U: What do you think about, -- now see this was in CIJA, now I got

lots of ritual, ritualization of family ties.
62 I: Oh,
63 U: Generational transmission of family ritual -
64 I: Oh,--
65 U: -- the use of ritual, schools in the middle, rhetoric and reality,

okay, --

I:
U:

U:

I:

U:

I:
U:

I:
U:

I:

Back up a--
- ritual dimensions of resistance, rebels with (Indiscernible)
resistance theory, individualism and community ritual discourse
in a parochial high school, making Catholics, their ritual
production of conformity. Biliminal servant and the ritual roots
of critical pedagogy, learning culture through rituals, educational
studies, the problem of finding common grounds.
You finished, you found it all. Okay, then actually, the truth is
that, well first even ideology, I think what we should do is let's
plug in just ritual ethnographic and middle school and junior
high school.
All right.
And if we get like fifty, sixty hits, then I think we were in line,
that's really it.
This is -
Go ahead.
-- this is--
There were some other words that we --

Oh, I've got plenty of them.
Some of them didn't come up with the word ritual and yet there's

--1
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certain articles that you said would be good for you, the last one
I'm concerned about.

77 U: Oh these, these are great for me.
78 : But they have ritual?
79 U: They have ritual in them, yeah and the others didn't but here

assemblyprograms, I couldn't find anything.
80 I: Yeah.
81 U: Dress codes, not much there at all.
82 I: That stuff I could use though, okay, hold on, slow down, dress

code,_let's try that, assembly --

83 U Programs, or class activities, a, --
84 I: Careful with that.
85 U: -- or school activities, school activities may even be better.
86 I: Extracurricular well get everything else, sports, --
87 U: I know and I don't want that.
88 I: It's too broad.
89 U: Adolescents definitel ,right?
90 I: Yes.
91 U: I found a lot of stuff under adolescents, --
92 I: Really?
93 U: How about rituals, folkways and morays?
94 L: Folkways, morays, we can do those--
95 U: Customs brought me nothing.
96 I: Okay, you could put it in anyway.
97 U: And here's some more, student conformity, --
98 I: Conformity I'd like to try, because really that might crop up.
99 U: Uh hum,_or indoctrination.
100 I: This is, -- okay I could do that for you. This is, -- let me show

you what I'm going to do with this.
101 U: Okay and my brother-in-law suggested this because he's always

doing, -- he's the librarian at the Cherry Hill Schools.
102 I: Okay.
103 U: He's always on the DIALOG and he just thought when I was

talking to him last night at dinner, he said, he didn't know but he
thought maybe this stuff would bring us something.

104 I: Routine --
105 U: Procedure, repetition, folkwa, moray, I don't know.
106 I: Well, folkway, morays, let's do and let's definitely do routine too.
107 U: Routine or procedure.
108 I: See but routine, -- okay but we're going to get some loose stuff

on that.



255

109 U: I know, I'm not sure, um -- trend analysis and cultural context.

110 I: 1 don't know, I mean we might be overshooting here. I'll try, --
we could try culture, yeah let's try culture, you're right it makes
sense.

111 U: How about education with college (attempted)?

112 I: Let's do this, let's just do anthropol and see what happens. This is
what I want to do, all those loose terms, go ahead keep going but

all those loose terms I want to do ritual ethnic I think first.
113 U: Okay.
114 I: I want to see what kind of material you get.

115 U: That's what I'm interested in.

116 I: Then, I want to take all those loose terms you gave me a lot of

them.

117 U: Hmmm.

118 I: And we'll make up a few sets, combine that with middle school,
now you only wanted middle school, is that right?

119 U: No, see Shimerharer (phonetic) and I are, -- he's in Japan right
now, in fact he's home this week, but he didn't say don't go in the

middle school but he thinks that high schools are richer in flavor
but he's not going to discent to my going into the middle school.

120 I Okay so you don't want me to restrict it to middle school?

121 U: You don't have to because if I can find ritual in the high school,
well that would be great.

122 I All right so then the only thing we're going to do then, --

123 U: But middle school I wanted to bring, -- I needed some things
with middle school to help me when I go into the school.

124 I. Well it will be automatic.
125 U: Okay.
126 I: Okay then the only thing we want to do then let's put college or

university and get rid of it.

127 U: Get rid of that --

128 I: We'll have to knock that out, that's what we'll do.

129 U: And I don't want elementary.

130 I: And elementary? Okay, elementary --

131 U: But from seventh up or sixth up whichever middle school starts
at. See I don't know if middle school is considered elementary.

132 I: No you know what, you know the opposite, I'm being too
negative it would be too much work, we'll do middle school, I'll
go back, middle school or junior high school --

133 U: Or high school.
134 I: Exactly, do they use high school in ERIC? Was that, -- was it
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useful, because it's really important because these I am going to

restrict to probably to descriptors and they don't want us to.

135 U: I didn't look up high school to be honest with you.

136 I No problem, high school, -- they sure do, high school, high

school, high school, -- we usually truncate them because

sometimes they use a plural. Okay, so high school -- that'll be

good, so then we will do that, we'll do middle school and junior

high school, or high school, -- on junior high, it was under junior

high school, should I look it up again, or do you want to use one

of your exact terms?

137 U: I think it was junior high.
138 I: Okay, junior high's okay, I can deal with that.

139 U: I want to make sure of that.

140 I: No, I know how to make this so we're covered.

141 U: Okay, because it was middle school.
142 I: Okay so we'll put in that and then we'll begin to combine your

terms. But, we won't do it all at once, because if we can, - I

want to find the ritual and ethnography first.

143 U: It's junior high schools.
144 I: Okay, I'm going to do it a different way anyway, that's okay, I'm

going to put in junior high and then truncate and ask for a title or

descriptor, that will pick it up.

145 U: See they use secondary school for secondary ed or middle school
or high school or grade seven, eight, and nine.

146 I: Hmmm, well those are related terms really. But that's usually
when they tag them specifically only for ninth graders or only for

eighth graders.

147 U: Right or any percent of that.

148 I: I don't think we'll have any problem with that.
149 U: Okay, now my other question is --

150 I: We could, to go on the safe side and put in grade seven, grade
six through --

151 U: Some have seventh and eighth and some have sixth, seventh and

eighth. Middle schools are typically sixth, seventh and eighth,

sometimes with a fifth but even if that's the case, I would

concentrate only on the seventh and eighth graders.

152 I: Okay then let's do this, okay, then I'm going to do grade seven or

eight or middle school or junior high or high school so we don't

lose anything, okay?
153 U: Okay, now what's your opinion about how far back in time to

154 I Oh, my opinion, really it should be your adviser's opinion, so I
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really shouldn't decide that. I would say just from the researcher's
instinct, you know, really this is because I don't know the subject
that well, if, -- it depends on the number of hits.

155 U: Okay.
156 I: If we're getting three hundred, then let's restrict it in time, we

might as well get the most recent articles. Your chances are
more than good, they will be so well footnoted that you'll pick up
the other stuff.

157 U: Okay.
158 I: But if it does turn out the grand total, we get thirty, forty, fifty

articles, --
159 U: Then we get back.
160 I: -- and it's on ritual and ethnographic, I think then we take those,

take it all right, and then the only thing is those other terms we
could plug them in and see.

161 U: Okay.
162 I: But I really think, I'm not so sure how much, I mean it seems to

me the real search will be that --

163 U: Uh hum.
164 I -- if it's going to keep coming up.
165 U: Okay.
166 I: And I don't even know all these other things like dress code and

things like that. We should try it and see what happens.
167 U: Okay, because most of the -- there's not a real historical bent to

the study. However, most of the study of rituals is for the
twenties and the thirties but it's by anthropologists and it's done
not in schools.

168 I: Do you want anything by an anthropologist if they work in the
school setting?

169 U: Yes.
170 I. All right then the other thing we're going to do then, let's try to

stick with this ritual ethnographic mostly and then we'll try some
of these other terms. But then let's go to sociologic abstracts.

171 U: Yeah, now the soc abstracts get very tricky.
172 I: Right.
173 U: Because they're a scare. I just did a little of that. I spent only

about four or five hours there, however, the rituals give you
rituals, rights and ceremonies, that's the words.

174 - Okay.
175 U: But it's every tribe of people that ever lived on this planet and

that's the kind of rituals I don't need.
176 I: No, no, we're going to match it up with schooling, so in fact,
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Well --

177 U: I had a hard time in that book.
178 I: Well match it up with the word student and try that, student,

yeah. No that's okay I understand, yeah. Okay, --
179 U: Are we still in range?_@((12:13))
180 I: Okay well go, -- we're going to go to a commercial?
181 U: Are we in range? (Intermediary and user moving to computer.)

(Tape is totally unclear here, terrible sound, interference, can't
hear anything for a few minutes.) @((12:13))

182 I: (Intermediary typing, tape now becomes clearer.) I restricted the
middle school, junior high or high school to the title in
descriptor because we really want to deal with those and didn't
want it to be, -- articles about, -- there should be ten in a
selection, it'll take awhile to process. We'll work off this set,
everything we find, we'll combine with this so we it will give us
a result.

183 U: Good,then we won't get Indian tribes.
184 I: Yeah, you know why it's going to take it so long, -- well socio-

abstracts we'll see, we'll play with that.
185 U: Some of the ritual stuff that, -- some of it is applicable, but I'm

going to have to do that by hand because that's going to take, --
it's silly to waste time on a computer going through all of that, so
I'll do a lot of that, -- like some of the stuff just about rituals even
if it has to do --

186 I: Well because I think a lot of that will be books and things like
that, yeah.

187 U: Yeah. All right.
188 I: You know what might be a crazy thing to do, but I wonder if we

could reach a computer in Newark, it's the International
Encyclopedia of the Social Sciences. It is worth it, I'll tell you
why. It's a classic encyclopedia, it was done by really the best
anthropologists and sociologists but the latest edition is '68, --

189 U: Hmmm.
190 I: -- however, you were worried about picking up the classical

things. If you look in the ritual in that, it might be interesting to
see, -- you know, whom they consider as being the key figures to
look at.

191 U: That's great,_what's that called?
192 I: It's called International Encyclopedia, -- so set ten, I just want to

write this down. International Encyclopedia of the Social
Sciences. It's right in the references. How do you spell ritual, r i t
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193 U: u - a - i.
194 1: We'll see.

195 U: All right, maybe we'll get something if you spell it wrong.
196 I: That could happen, somebody could enter in wrong, r - i - t, -- so

when I don't restrict it, it means it will be in the abstract, --
197 U: Okay.
198 I: -- so ritual I want anywhere. Okay -- no restrictions, all right,

then we'll combine these two together and see if they get a result,
okay. So set ten and set thirteen, which should be middle school
da da da (indiscernible) --

199 U: Uh hum.
200 I. -- and ritual -- let's see how many we actually get.
201 U: One hundred twenty five, what does that mean?
202 I. Okay, there are 125 articles or somewhere in the record --
203 U: Is the word ritual?
204 L: Uh hum.

205 U: You're kidding?
206 1: Or ethnographic?
207 U: Oh, okay.
208 I: Now if you want, I can restrict it just to ritual, just to see what

happens.

209 U: Well, I would just to see but not to restrict.
210 I: Sure.

211 U: We're going to get those back, those others out.
212 I: Yeah, -- well I want to look at it and see if it's really what you

want.
213 U: I'll take a guess twelve.
214 I: We'll see which ones are really just ritual, then I'll isolate them,

but fourteen isn't --

215 U: That was close, uh hum.
216 I Now, 125 is a lot, you know do you want to sample it and see

maybe if we should, might be restrict it by date. Let's take a look
at a few titles.

217 U: There's twenty one with ritual, we want this right.
218 I: Oh God, I didn't put on the printer, I didn't put in a disk. We

missed some of this, I tell you what I'm going to do. Hold on a
second. This is just a little time out, okay. Because what we have
to do, I didn't have the disk on so let me get two things. Let me
first copy on paper, put the printer on, what we did so far, go
back to the beginning. I'll just copy it screen by screen okay?
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219 S: Can you log off and exit at the same time? Can you do that?
@((19:37))

220 I: (Printing) Well it is a lot -- well yeah, you know how we could
do it?

221 S: I just like them to be on disc if possible so we don't have to key
them in.

222 I: Okay sorry about that. Let's go back to the end, let's do this.
Okay, let's do save, we're always on the same password, we
shouldn't be able to execute I think.

223 U: Right.
224 I: You can save in classroom password, can't you?
225 S: I don't know,tryit.
226 I: One way to find out.
227 S Try and find out.
228 I: This will take a second, we'll go back. (Intermediary typing.) She

wants everything downloaded onto a disk, and I didn't set up a
disk. -- B drive, -- Okay that should be on there, right. We
should be all right.

229 U: I'm saying yes. (Laughter)
230 I: Let's see if this works, T B 0 0 1. Let's see if it executes. Yeah it

wouldn't be doing all that if it weren't executing. What you can
do with this stuff is if you ever enter this yourself, you can save
all the search strategy and you just put save temporary and then
when you go back on line, you execute that number as to EXS,
the number and it will redo everything we've done before so I
don't have to type anything in.

231 U: Uh hum.
232 I: This will also print out everything. What we want to do is really

sample that set fourteen and see (Indiscernible) It may be that
those twenty one are the best ones. But let's take a look at what
we're getting. The Twenty one we probably know we want, no
matter what, because we know it had to do with high school or
middle school and we know it had to do with ritual. I don't think
you'd want them no matter what. There it goes. (printing) Now,
one more set. This is just some titles I'm going to put on the
screen. I'll back this up myself.

233 U: You could tellI am looking.
234 I: Yes, I know. That is okay, because it will stay in the buffer and

then I'm going to bring it back up. And I have to sort the first few
of them and then I --

235 U: (Indiscernible)
236 1: This is good though, it sounds like it's -- (Indiscernible) Okay,
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this is just a sample of those 125, adolescent structure -- these
are the subjects they had it tagged for.

237 U: Right.
238 I: What I'm thinking is that it's all going to look good to you.
239 U: Yeah, let's look at a couple more.
240 L: Okay. Did you just look at the first two?
241 U: Yeah.

242 I: Don't memorize any of this,_okay.
243 U: (Indiscernible)
244 I: Oh, because I just asked for titles.
245 U: Okay, that's --

246 I: That's culture. If this sounds like the kind of stuff, --

247 U: Yes, just have the schools.
248 I: Should we restrict it to date a little bit?
249 U: Are we going to get authors though?
250 I: Oh yeah, well when I do it for you from the real thing, you're

going to get authors, abstracts, the works.
251 U: Oh, okay. @((25:06)
252 I I'm just looking at this to see if it's_--
253 U: It looks, -- do you want to just, -- can we look at the just the

ritual ones for a minute?

254 I: Sure we can, sure. I'll show you quickly. Oh there's fifteen at
least. Okay, fifteen -- This is just for sampling, this is not --

255 U: That's a good one.
256 I: What I'm thinking, they all sound reasonable.
257 U: Uh hum. Then we will have to take them all.
258 I: Umm, --
259 U: See a lot of the ritual stuff comes in the Catholic school, because

that's where they've done the research.
260 L: Okay.
261 U: Okay, but see indoctrination and rituals.
262 I: Well ritual we getting at this one.
263 U: We're going to look at rituals now right? This is twenty one.
264 L:That's what I'm doing now, sampling those.
265 U: Oh, these are those? Oh I'm sorry.
266 1: Do you want to look at a few more?
267 U: I just want to see if they're all -- this is pretty good.
268 I: Let's see, (computer printing) -- that's great. Were getting a lot of

ERIC documents, this is what you weren't finding when using --
269 U: Yeah, (indiscernible) That's going to be good, yeah. Now these

twenty one are in the one hundred and some?
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270 I: Yeah.
271 U: So maybe we should just pull those out.
272 I: Okay that's a lot but that we should just maybe take that, -- I

don't know, -- I mean if we go --
273 U: I don't want to lose anything.
274 I: No but we don't want to, -- if we go beyond that though what

I'm thinking is I don't know if you really want to go beyond 125,
that's going to be a pretty big list. That's okay, I mean we'll do it.

275 U: Yeah, well but it looks, -- see I can't tell unless we look a little
more, at these others.

276 L:Okay.
277 U: These twenty one yes, can we pull those out?
278 I: Let's do that, let's print the twenty one and then we'll look at the

others. I'll show you. Okay. Let's do that, let's do all of them.
279 U: All right.
280 I: This is going to be the whole format. You are going to get the

abstracts. Now what we do is (computer printing) -- after this,
off the track, -- I'm looking for the 125.

281 U: Oh, all right.
282 I: And those (indiscernible) and then we'll take a look okay?
283 U: All right.
284 I: We'll sample them again and see if it really is turning out -- it's

just that it's a large number, I don't know if you really want that
many, you can but.

285 U: Uh huh, it wouldn't hurt I guess but we have some other things to
plug in don't we?

286 I: Well that's what I'm thinking, I don't know. I have a feeling
you're going to pick up the other things the way it's done, like I
see adolescent certainly coming up, --

287 U: Yeah a lot is coming up there.
288 I: Indoctrination is coming up on those.
289 U: That's good, -- even though it's instead of (indiscernible)

education,it may not apply but (Indiscernible).
290 I: One, two, three, --

291 U: This was using, - or we already used that ethnography in here. It
is ritual ethnographyin middle school and high school.

292 I: Uh hum, that's what I was saying in the beginning, we were
going to pick up everything just using the (indiscernible).

293 U: Right.
294 I: We could try some of the other ones.
295 U: What is that?
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296 I: I'm getting a bibliography now. You know what's interesting, it
is in a lot of ERIC documents, I'm surprised. Because there was
no, -- I didn't see it come through ritual.

297 U: There wasn't, but this is what they consider ritual (Indiscernible)
298 I: I guess.
299 U: There's the word ritual. (Indiscernible) ritual for (Indiscernible)

customs of Africans. But that might not be so bad, because I
don't think they're rituals, I might find some I never thought of.
That one is going to be good.

300 I. I found one of those in my (Indiscernible).
301 U: Let's see, rituals are coming in in here. See.
302 I: Yeah, well I didn't want to reprint to the title because I think we

would lose too much.

303 U: Uh hum.

304 I And some of them, -- they're going to be good. (Indiscernible)
financial assistance, research and problems -- (printing
continuing).

305 U: (Indiscernible) twenty one.
306 I: (Indiscernible) for m own uposes, instead of (indiscernible).
307 U: This is ethnography. That was from ethnography (indiscernible).
308 I Right.
309 U: Oh, no this is the fifteen ritual one. I don't think that's it. Here it

is interaction (indiscernible). That's good. Uh hum.
310 I: Well we would have never picked these up from -- that's good,

that makes me feel good.
311 U: That's -- forensics is debating, isn't it? Forensics, isn't that

debates, forensics?

312 I: (Indiscernible)
313 U: Debating, right? (Indiscernible). Ritualized ceremonial

(Indiscernible)

314 I: Oh, (Indiscernible), forensics means one thing, (Indiscernible)
is another (Indiscernible).

315 U: Oh, yes. Oh, that's a great one.
316 I We'll get the bibliography too.
317 U: Yeah.
318 I These are things you'd never get your hands on, it's what makes

ERIC so nice, that's a masterpiece -- (Indiscernible)
319 U: But I wouldn't have found that looking.
320 L: Yeah, that's good though.
321 U: Why don't they put the word ritual in there?
322 I: I don't know because it sure came up enough so it should be
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3 -tagged as such.

323 U: There it goes, rituals, meaningful new rituals.

324 I: These may be the core, these twenty one may be the real core of
what you want.

325 U: They use religious rituals and secular which is what I need,
secular rituals, -- (Indiscernible) students, so that's going to be
real good.

326 I: Additional anthropology.
327 U: Yeah, we have to do that. This isn't bad but they sure have a lot

of things for foreign, but you know -- anything from other
countries, (Indiscernible). This is from (Indiscernible) and that
one is for African, and the other one was from somewhere else.
That should do well.

328 I: (Indiscernible)
329 U: That's interesting.
330 I: Wow -- @((33:14)) (Printer running - indiscernible)

331 U: The worst thing that we do is that we hurt the kids, because lots
of teachers are -- they abuse them, mentally.

332 I: Yeah I know.

333 U: (Indiscernible) saying, you didn't bring your homework, you
know -- horrible.

334 I: A guidance counselor is trying to talk me into vocational school.
Actually,he was right,_I ended up_--

335 U: See Catholic education is a big ritual thing, that question alone
(indiscernible) call with it.

336 I: Yeah see if it's any different, but that's okay because (printing-
indiscernible)_substract15_from_125.

337 U: Try,_--_no._Just let it get in like that?

338 I: Oh, will that mess it up, will the paper be okay?
339 S (Indiscernible)

340 I: Is there some (Indiscernible) Let's do this. Lets see if there are
any rituals, --

341 U: That one might be good, (Indiscernible). I don't really need that.
342 I. Is there anything, -- that was the only one?
343 U: There was, -- but I wasn't sure about that first one.

344 I That's why I don't really want to, -- well we could, yeah.
345 U: Uh hum, see, and (indiscernible) was to change. See that sounds

interesting, adolescent social structure. That might be interesting
because these social networks,_that's a ritual.

346 I: Let's do this.
347 U: Can we get rid of some of them?
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348 I: Sure.
349 U: Like this one for instance.
350 I: I wish we could rid of whatever it's about, -- it doesn't seem to

follow any pattern. The impact of alternative high school
programs.

351 U: Let's see, deviance, I don't need deviance. Can you eliminate
deviance?

352 I: I'm trying. You do risk something when you do that.
353 U: Yeah I know.
354 I One.
355 U: That line?
356 I: Just the one.
357 U: That is still there.
358 L:No, no but in the settlers of 104 to 103, so we lost one.
359 U: Oh. Okay, let's keep looking, maybe well have to pull them.

Let's see, go a little further.
360 I: Let's see, we're up to (indiscernible).
361 U: I know it's not there.
362 L: Okay, then this is what I did, okay. Let's print about forty.
363 U: All right.
364 I. And (Indiscernible) okay. 143 -- what else -- okay. (Computer

printing) Do these all seem like they're (Indiscernible)
365 U: Yeah, a lot of them do.

366 I, Okay.
367 U: There, that's another good one.
368 I: (Indiscernible)
369 U: -- junior high school.
370 I. (Indiscernible).
371 U: The tracking is also a ritual.
372 I. Oh, --
373 U: That sounds (Indiscernible).
374 : What grade do you teach?
375 U: I teach, -- I'm a department chairperson for the social studies

department, so I only have to teach three classes, but I do teach
eighth grade and I'm in a really lousy course for them. It's four
semesters, one is psychology, one anthropology, one sociology
and one in geography, but it's too high, it's above their heads.
Eighth graders aren't ready for that stuff.

376 I: (Indiscernible).
377 U: And they're changing it next year. This was thrust upon by some

women who thought she knew everything and then she left the
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program which we're currently writing.
You'll probably like it then.
Uh hum.
(Indiscernible)?
Kids can't (play) psychology in eighth grade. It's horrible. Order
and disruption that was one too because they're also. That's
compliance theory and (indiscernible) theory.
(Indiscernible)

383 U: Some of them are no good but a lot of them are good.
384 : Okay.
385 U: But see a lot of these would be good because they'll show that

some of the rituals would be, the rituals would also be the way
the school accepts or dictates from the state, and also from the
board of education as to what would be taught to these kids
without consulting the teachers and the parents. So some of this
stuff will work.

386 I: At least we're getting fairly recent text. Twenty one is from 1988.
387 U: Uh hum. I'm hoping with a lot of these I'm going to get

... bibliographies that go back, right?
I: [Absolutely.
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But, just (Indiscernible) -- I wanted to read the articles off,--
(Indiscernible) computer -- just as far as middle school.
(Indiscernible)
Interesting, (Indiscernible) sure.

And they have to take it whether they want to or not. Some of
them hate it, some of them love it. And what should be is that
they should, -- in seventh grade they should give them all a little
taste, at least in the special areas and in eighth grade, let them
choose the one they would like to learn something about,-- art or
sewing, or but they have to each get a mini-course and they wind
up with nothing. But that's one of my rituals things too, because
if I can use some of this to say as to say it didn't work here, but it
did work there.
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399 U: Uh huh, now this is it too, -- trying to explain the differences in
drop out rates. So they would be the rituals, stay in school
factors, they could be rituals. And some rituals, some schools
have higher drop out rates than others and they have to do with
the rituals I guess. There's a few of those.

400 I: The thing is in the way, (Indiscernible)
401 U: Oh yeah.
402 I. But, but -- (indiscernible) to those things though.
403 U: Uh hum.
404 I: And hopefully if they were setting rituals, it was their obligation

to look around at the other things too.
405 U: Uh hum. That's good too because, suspension date, that's a

suspension and,.-- and in school suspension and what do they
call the other, detention, they're rituals. To try and get the kids to
comply, yeah.

406

407

I:

U:

Peers, students, -- it's interesting. You're going to get some
studies from the government too. This is good.
Uh huh. -- these type of activities. One says here journal
announcement, what does that mean?

408 I: Oh, just that it's --
409 U: How do I get that?
410 I: Okay, it's in D okay.
411 U: Okay, I can do that on that phone.
412 I: Usually you'll get it in microfiche. Anything that has a coding D,

_____ we have microfiche.
413 U: Oh, and I cancopyit.
414 I: Right. Copy it or you can have the whole thing, do you have a

microfeesh reader in the school?
415 U: Probably.
416 I If you want to you can have a fiche copied for free.
417 U: Uh hum.
418 I: If you copy the articles for this (Indiscernible) button. It's up to

you I mean you can copy as much as you want, but you
(indiscernible) when you finish.

419 U: No but I mean how do I get them for free?
420 I: Oh, okay, you ask them to copy the whole fiche.
421 U: Yeah.
422 I: Yeah. You just pull them out of the -- we'll show you where the

ERIC section is, you pull them, bring them over to the
(Indiscernible) and say duplicate these for me.

423 OU: h, okay.

r% ow 1 v 1

... _
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424 I: Louise has the key, okay.
425 U: Okay, uh hum. These I get from Camden (Indiscernible), from

Camden.

426 I: Does Camden have ERIC?
427 U: Yes.
428 I: Oh.
429 U: I mean so that I have time to get home and pick out the ones I

want, can I do that, get back to Camden and say I want this, this
and this?

430 I: Okay. Interesting, I've never thought about this before, what
Camden can do yes. They can get to , -- from us copies of the
microfiche.

431 U: Uh hum.
432 I: And that's what you'll get but then I think they'll probably let you

keep it.
433 U: Hmm, I don't really want that.

434 I: But paper copies, I don't think they'll paper copy it if it's too
many pages, because some of these are like one hundred pages.

435 U: I know, that's what I mean, how do I get paper copies of them? I
can do the EZ numbers, but we can pay for them from ERIC in
the back of the book, there's an order form.

436 I: Yeah, probably.
437 U: I can do it that way, right?
438 I: Yeah, but -- oh yeah, they would paper copy it, there must be a

place for it, I never thought about that, --
439 U: You get an EZprice and then you.get a microfiche for the paper.
440 I: Right.
441 U: Microfiche is very, very cheap.
442 I: Right, well microfiche we'll get for free.
443 U: You get it, but then I'm still confused how I get the paper copy

out of it.

444 I: Okay, this is not like a journal offer, because they're very, very
long so we won't copy it for you onto paper.

445 U: No.
446 I: So the only way you can do it is if you actually had the piece

and put it into a microfiche, --
447_ U: And I just sat there and use it like that.
448 I Yes, or ordered it, yes.
449 U: Yeah.

450 I: That's basically it.
451 U: Yeah,_that wouldn't help me.
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452 I: The only thing is where do you do most of your work, at home or
in the library?

453 U: At home.
454 I: We've got a microfiche reader.
455 U: Where can you get one of those?
456 I: Sometimes you can buy them second hand, you get a deal on

them.

457 U: Yeah.

458 I: A lot of my friends did that, they had their own microfiche, oh
sure. Especially those of us who went to like you know other
countries and we brought back reels and reels of film and so we
bought readers and I didn't do it, because actually --

459 U: Where do find one, where do you go to buy one?
460 I: (Indiscernible) Probably a good place is, -- you might put a note

on your department bulletin board or something like that, or go
around to different departments say you're interested in buying
it, because lots of times when people are finished with their
research, they don't want it.

461 U: Maybe the librarian at my school would let me take one home.
She's got a bunch of them.

462 I. Some libraries have portables that you can borrow.
463 U: Because none of the kids use them.
464 I. Yeah, some have portables.
465 U: Uh hum.

466 I. Get one of the portables, there's no reason why they couldn't.
William Patterson College I remember, they lend out the readers.
We might have a portable you could borrow, I think. The
microfiche isn't bad, you have to go to the library, if you have a
reader, it's not bad.

467 U: Is it this big though, the print -- I have a hard time seeing it.
468 L:It's as big as the lens you call up.
469 U: Yeah.
470 L:You can blow it up.(Indiscernible)
471 U: 35 --
472 I I have to see something, -- I have to get myself out of the picture

here for a moment.
473 U: (Indiscernible)
474 I: Oh, -- it may be that particular part of the paper I don't know,

let's see.
475 U: Is it jammed up? Do you want to turn it off a little bit? It's not

typing very well. It's not typing at all there.
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476 I: Yeah, it was just thirty nine or forty so, okay, it's almost finished
typing.

477 U: You may want to adjust it.
478I Let's see. I thought it was you --
479 U: No you didn't step on me, I didn't want you to fall.
480 I: I know what we did, we were asking the weight of the paper.
481 U: It was the weight of the paper. @((50:26 microphone problem;

53:10 started again))
482 I. Yeah_(Interference on tape).
483 U: Are we going to have time for anthropology or what?
484 I (Indiscernible) abstracts.
485 U: I would like that. Maybe if we stop this here.
486 I Okay, let's (Indiscernible)
487 U: Some of these aren't (indiscernible - printing)
488 I: Okay. Let me see the dates they're giving us. That's the only

indication --

489 U: Well I think once we go into the social end of it and see what
happens, because I don't know when I'll have a chance to come
back.

490 I It will come out in the carbon, okay with the carbon.
491 U: Then you need a copy.
492 I Sociology, thirty -- you want ritual on here.
493 U: Well, what did it say?
494 I: Ritual and education?
495 U: Yes, ritual and education or ritual and middle schools, or ritual

and high schools or student rituals, teacher rituals or education
rituals, or junior -- middle school might be a better term, I'm not
sure. I'm not sure about that.

496 I: (Typing) -- process. See one of the things about doing this sort of
thing, there is that one problem, is that we have so much to bring
down that normally, -- like if you were really convinced you
wanted those 125, -- we'll just take it, -- you know I mean if you
have that strong an impression.

497 U: That's fine.
498 L _You know and we'd print them off.
499 U: Uh hum.
500 I. I'm going to put these in English, okay. Should I restrict them to

English language?
501 U: Yeah, why, -- what do you mean?
502 I: Because they actually cover languages, socioabstracts covers the

world.
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503 U: No I wrote down just English. What would I do with Japanese?
504 I: (Indiscernible).
505 U: That's a ritual, (Indiscernible)
506 I: (Indiscernible)
507 U: I don't need them (Indiscernible)
508 I: This is coming up, --
509 U: Where did that come from?
510 I: Idon't know. @((58:12))
511 U: Yeah that's great, uh hum. (Indiscernible) -- that's a good one and

ritualistic list of schools. Oh, that's a great one. There you go.
512 I: Remember I told you, you don't expect it, but they pick up the

anthropology.
513 U: Yeah, these are great, we're almost finished. I've got like major

stuff coming out here.
514 V I'm not asking you to break, I'm asking you how long it's

of going to take?
Ce:

515 I: Oh, just three minutes. Other person: Okay
517 I: How long do you think we've run.
518 U: It's only been less than an hour, because we took a little break.

Who's next, am I sharing an appointment with someone today.
519 S: We start about 2:00 o'clock.
520 I: But we didn't get started right away, we chipped that in and went

and had a cigarette.
521 S: Yeah but I'm saying the time from start to now.
522 U: Oh, look at that one, this is great.
523 I: You have all the articles, twenty articles.
524 U: And how many am I getting of these do you think?
525 I: I'm going to print out a whole bunch.
526 U: Okay. Tell you what, -- can I -- when I was in those abstracts,

why didn't I find these?
527 I: It's hard because we really, really went into -- we had to search

the abstract words, and then we combine terms. That's the
difference between the computer and manual. It doesn't always
work for everybody. It isn't always the best thing to do. But for
your kind of search, the computer was very much in order.

528 U: Right. So if I need more of this, I can get it from Rutgers in
Camden, right, those abstracts?

529 I: Uh hum.
530 U: I can give it to her or him or her?
531 I: (Indiscernible) -- you plug it in -- this could take ten minutes, but

only because we know.
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532 U: Right.
533 I: Is it worth it, because you want the abstracts for that?

534 U: Yes.

535 I: (Indiscernible).
536 U: Right, sociology is there, like that.

537 I: That's crazy you got that. Am I reading right? (Indiscernible)

538 U: (Indiscernible) Oh that's (McKeon) he's the only other one right
now for that.

539 I: They have a heading for sociology (indiscernible).

540 U: Uh hum. Oh, here's another one, yes.

541 I: Here's what you wanted.

542 U: Uh uh. (indiscernible)
543 I: That's good though.
544 U: At least twice, why is it coming out the same thing?

545 I: Oh, I think it might be dead ended, you won't be getting

(indiscernible).

546 U: Especially in high school (Indiscernible) and graduation and

(Joseph Pappas) see that one Joseph Pappas, I'm getting excited,

you can't come in. (Laughter) I wanted to do it on (AIDS) -- they

wouldn't let me touch -- he said there's not enough research in it,

I wouldn't find anything on it and he wouldn't let me touch

(AIDS) and really there starting to come a lot on (AIDS).

547 I: I don't want to get -- he's got a good point, but the only thing

about AIDS is that it's also (Interference on tape)

548 U: I wanted to look at how (Indiscernible) Are we done?

549 I: (Indiscernible). It would be the first way to try this.

550 U: How many there were?
551 I: There are over one hundred.

552 U: So I can go over to the other library and finish.

553 I: Right.
554 U: You can tell me where I stopped this.

555 I: (Indiscernible - printing).

556 U: They're wrong aren't they? @((bad tape 01:05:29))

557 I: I didn't (indiscernible) -- print out abstracts on line.

(Indiscernible) same abstracts.

558 U: It's almost like the four articles.

559 I: What is this?
560 U: It's the whole thing.

561 I: It looks like it. I wonder if --

562 U: It is going on abstracts.

563 I: That's why this -- these abstracts were on the entry line.
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564 U: Oh that's right you used rituals, that's why all these characters
within them.

565 I Uh hum.
566 Okay.
567 I. (Indiscernible).
568 U We're going to thirty five, right?
569 I: Yeah, let me tell her.
570 U: Yeah tell her we're just about done. (Indiscernible) It's frustrating

to stop in the middle. Oh here's a great one. Oh, he loves that, he
loves to go the (indiscernible).

571 I. (Indiscernible)
572 U: Yeah. (Indiscernible) That's another one. Look at that one, ritual

(indiscernible), seventh graders too when they first come into the
(Indiscernible). Now, that is college, we did take out college
but yet we got that because of the ritual.

573 L: (Indiscernible) high school.
574 U: There's another good one. See but that's what I'm saying to you,

that's the one part I don't understand about the dissertations. Do
you have to exhaust or can you say this is enough?

575 I: I think it depends. I mean it depends on why you're really doing
this article. If it's really just to get some background, I think you
probably have more than enough here, more than enough.

576 U: In other words, since (Shimerharer's) not here, so I've got to
show (Georelli) this and say what do you think? Right.

577 I. Right.
578 U Where did all, -- that big stack go?
579 I: We should've got it in a (indiscernible) context first, look for

anything that might be directly on what you're doing.
580 U: Right.
581 I And nothing extraneous, do exactly what you're doing.
582 U: Right.
583 I: After you've eliminated that, then things that are similar and after

just things that are background but in the background there's
unlimited, so I think you have to pull the plug somewhere along
the line --

584 U: Yeah.
585 I: And eventually you have to pick it up in all the interconnections.

But I mean that peak, exactly what -- you have to (indiscernible)
every single thing as exactly on what you're doing.

586 U: Yeah, but I'm thinking there's so many of these out because I
would never find these on my own.
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587 I: I'm not sure you're going to need them all, also remember,

relatively chronologically.
588 U: Yeah.
589 I: It's not exact, but basically let's see when the dates comes up,--

590 U: Okay, all right.
591 :_ I mean you could talk to them --

592 U: How is she going to get a copy of all this now?

593 I: Do you have an assistant?
594 S: (Indiscernible)

595 _I: Also, I'll need a copy of this.

596 U: And this one's for you?
597 I: Well, if you don't need it, you need that too, don't you want that?

598 S: I'll make a copy of it.
599 I: Okay.
600 U: You're going to show me where -- Camden library is, right on

there (Indiscernible).

601 I: (Indiscernible) -- even though it's already in there, --

602 U: Because they're not real proficient down there.

603 I: All right. The last thing I'm going to give you on this sheet is
how I search this. It doesn't have anything to do with ERIC

because the ERIC one is going to be way at the beginning.
604 U: I don't need the ERIC one.

605 I: Okay, it's real simple, you'll see.

606 U: All right.
607 S: Don't worry, don't worry.

608 U: It's my first dissertation and my last.

609 I: Okay, this is it, it's very simple.
610 V: I need to get on, I've only got until 4:00.

611 I: This is it, I'm going to log off right now. I'm printing out the list
and that's it.

612 U: This is what I give (indiscernible)?
613 I: Right. @((1:13:33)) ((1:03:33 on tape + 12 min for first section

in beginning with separate timing.)) *** 2 sections: 1st--

12 min 2nd--61 min ------ total:73
min
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Rules for Coding Foci

Researcher:

David Robins

Introduction

You have been asked to code a transcript from a videotaped, real-life online

database information retrieval (IR) search session. There are two speakers: a user (U);

and a search intermediary (I) (although there are a few instances of utterances spoken by

a researcher who was observing the videotape, the researcher was a passive observer with

respect to the search process).

The dialog between search intermediary and user is recorded in the transcripts as

utterances. Utterances are defined as any uninterrupted words or sounds made by one of

the parties in the dyad. If, for example, speaker U begins a statement, and speaker I

interrupts (even if to give back-channeling such as uh-huh), after which speaker U

finishes his/her statement, then three utterances have been completed.

The purpose of the coding process is to describe how participants in mediated

online searching shift from one conversational focus to another. In other words, codes

should be applied for each focus engaged in by the participants during the interaction. It

is assumed that each focus has some purpose, even if only to pass time.
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Coding Scheme

The coding scheme employed for this phase of the research on IR interaction and

user information problems consists of 10 categories. These 10 are listed in Table 1.

Overall Procedure

You are presented with a transcript which is already broken into segments

representing different foci. You are to read the utterances in each focus and determine its

meaning relative to the coding scheme in Table 1.

Definitions and Application Guides for the Coding Scheme

DOC

Definition: Focus on documents to be retrieved as a result of the

search; factors such as availability, cost, and format of such

documents

Example(s):

Taken from Case # 012:

443 U: You get it, but then I'm still confused how I get the paper copy
out of it.
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444 I: Okay, this is not like a journal offer, because they're very, very
long so we won't copy it for you onto paper.

445 U: No.
446 I: So the only way you can do it is if you actually had the piece

and put it into a microfiche, --

447 U: And I just sat there and use it like that.

448 I: Yes, or ordered it, yes.
449 U: Yeah.
450 I: That's basically it.
451 U: Yeah, that wouldn't help me.

Taken from Case # 012:

435 U: I know, that's what I mean, how do I get paper copies of them? I

can do the EZ numbers, but we can pay for them from ERIC in
the back of the book, there's an order form.

436 I: Yeah, probably.
437 U: I can do it that way, right?
438 I: Yeah, but -- oh yeah, they would paper copy it, there must be a

place for it, I never thought about that, --

439 U: You get an EZ price and then you get a microfiche for the paper.
440 I: Right.

Taken from Case #012:

441 U: Microfiche is very, very cheap.
442 I: Right, well microfiche we'll get for free.

EVAL

Definition: Focus on judgments regarding the relevance, magnitude,

etc. of system output

Example(s):

Taken from Case # 012:

324 I: These may be the core, these twenty one may be the real core of
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what you want.

325 U: They use religious rituals and secular which is what I need,
secular rituals, -- (Indiscernible) students, so that's going to be
real good.

326 I: Additional anthropology.
327 U: Yeah, we have to do that. This isn't bad but they sure have a lot

of things for foreign, but you know -- anything from other
countries, (Indiscernible). This is from (Indiscernible) and that

one is for African, and the other one was from somewhere else.
That should do well.

328 I: (Indiscernible)
329 U: That's interesting.
330 1: Wow -- @((33:14)) (Printer running - indiscernible)

Taken from Case # 012:

201 U: One hundred twenty five, what does that mean?

202 1: Okay, there are 125 articles or somewhere in the record -
203 U: Is the word ritual?
204 I: Uh hum.
205 U: You're kidding?
206 I: Or ethnographic?
207 U: Oh, okay.

I

Definition: Indiscernible passage

Example(s):

Taken from Case # 012:

603 I: All right. The last thing I'm going to give you on this sheet is
how I search this. It doesn't have anything to do with ERIC
because the ERIC one is going to be way at the beginning.

604 U: I don't need the ERIC one.
605 I: Okay, it's real simple, you'll see.
606 U: All right.
607 S: Don't worry, don't worry.
608 U: It's my first dissertation and my last.
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609 I: Okay, this is it, it's very simple.

SNSR

Definition: Discussion of social issues NOT related to the search

Example(s):

Taken from Case # 016:

183 U: hunhun (.) Where were you when you set up the data base for
these, the aquaculture stuff?

184 I: I I set up a ( ) I did develop a collection.
185 U: That's what I meant.
186 I: Uh, that was at uh Mansfield University, one of the State colleges in

Pennsylvania.
187 U: Yes.
188 I: It's in north central(.) ((printing)) I lived there for ten years, it is too

cold.
189 U: Yeah, one of my cousins went there.
190 I: Oh, really?
191 U: Yeah, taking library sciences too.

ST

Definition: Discussion related to the experiment itself (e.g.,

videotaping)

Example(s):

Taken from Case # 016:

153 I: Oh, okay. We can print 90 with abstracts?
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154 S: sure

Note that in this example, the researcher conducting the videotaping, Louise Su

(S) responded to the search intermediary's elicitation for information regarding the

number of allowable records to be printed within the limitations imposed by the study

itself.

STRAT

Definition: Concerned with the strategies, term selection, etc., leading

to query formulation or reformulation

Example(s):

Taken from Case # 012:

2,77 U: These twenty one yes, can we pull those out?
278 I: Let's do that, let's print the twenty one and then we'll look at the

others. I'll show you. Okay. Let's do that, let's do all of them.
279 U: All right.
280 I: This is going to be the whole format. You are going to get the

abstracts. Now what we do is (computer printing) -- after this,
off the track, -- I'm looking for the 125.

281 U: Oh, all right.
282 I: And those (indiscernible) and then we'll take a look okay?
283 U: All right.
284 I: We'll sample them again and see if it really is turning out -- it's

just that it's a large number, I don't know if you really want that
many, you can but.

Taken from Case # 012:

30 I: What were some of the titles?
31 U: Ethnography and teacher, --
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32 I: Let me just try ethnography.
33 U: That's one of words, ethnography.
34 I: Okay.
35 U: The case for collaborative teacher involvement and school

effectiveness, assessing school and classroom climate, a

consumer's guide, students interactions, developmental
framework, the social sphere. I'm going to have to get
categories for anthropological research that have to deal with
what kinds of rituals students use either to resist or conform to
what's going on in the school.

36 I: Okay,--
37 U: And there doesn't even seem to be anything in ERIC where it

will say school, -- hear what I wrote student behavior, student

participation, student reactions, student subculture, student
attitudes, there's nothing.

38 I: Yeah, I'm afraid well get everything but what we really want.
39 U: Uh hum.

Taken from Case # 016:

260 I: That is all the abstracts that we have. Now, we are going to look at
the records associated with the terms disease or pathology. So we

are saying we want to look at all the prawn stuff which also has to
do with disease or pathology.

261 U: Okay.
262 I: Then we are going to say, select s I and s7 which is prawn disease, -

- not set -- which we only (Indiscernible).
263 U: Uh hum.

Taken from Case # 012:

198 I: -- so ritual I want anywhere. Okay -- no restrictions, all right,
then well combine these two together and see if they get a
result, okay. So set ten and set thirteen, which should be middle
school da da da (indiscernible) --

199 U: Uh hum.
200 I: -- and ritual -- let's see how many we actually get.

SYS
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Definition: Focus on explanations, preparations, or problems with the

IR system itself

Example(s):

Taken from Case # 012:

526 U: Okay. Tell you what, -- can I -- when I was in those abstracts,
why didn't I find these?

527 I: It's hard because we really, really went into -- we had to search
the abstract words, and then we combine terms. That's the
difference between the computer and manual. It doesn't always
work for everybody. It isn't always the best thing to do. But for
your kind of search, the computer was very much in order.

TECH

Definition: Discussion of technical issues related to the equipment

(computers, etc.) associated with the search (ranging from

technical errors such as typographic errors, to printer paper

jams)

Example(s):

Taken from Case # 012:

472 I: I have to see something, -- I have to get myself out of the picture
here for a moment.

473 U: (Indiscernible)
474 I: Oh, -- it may be that particular part of the paper I don't know,

let's see..
475 U: Is it jammed up? Do you want to turn it off a little bit? It's not

typing very well. It's not typing at all there.
476 I: Yeah, it was just thirty nine or forty so, okay, it's almost finished

typing.
477 U: You may want to adjust it.
478 I: Let's see. I thought it was you --
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479 U: No you didn't step on me, I didn't want you to fall.

480 I: I know what we did, we were asking the weight of the paper.
481 U: It was the weight of the paper. @((50:26 microphone problem;

53:10 started again))
482 I: Yeah (Interference on tape).

TOPIC

Definition: Focus on the specific subject area and parameters (e.g.,

experiments on humans, not apes) guiding the search

Example(s):

Taken from Case # 012:

14 I: Okay, when we were talking first thing you said the schooling as
ritual behavior, right?

15 U: Well, yeah actually, umm --
16 I: That's the broad thing?
17 U: That's the broad thing, it's an ethnographic study of schooling as

a ritual process or behavior. I haven't decided on the word yet,
but it's going to be a middle school, a look at a middle school.

Taken from Case # 012:

129 U: And I don't want elementary.
130 I: And elementary? Okay, elementary --
131 U: But from seventh up or sixth up whichever middle school starts

at. See I don't know if middle school is considered elementary.

USER,

Definition: Focus on user's background including work, education,

other experience; participant's stage/progress in the project
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at hand; user's or search intermediary's social life that

forms a context for the present search; participant's prior

searching on the topic at hand; domain/literature

knowledge; impetus for search

Example(s):

Taken from Case # 012:

101 U: Okay and my brother-in-law suggested this because he's always
doing, -- he's the librarian at the Cherry Hill Schools.

102 I: Okay.
103 U: He's always on the DIALOG and he just thought when I was

talking to him last night at dinner, he said, he didn't know but he

thought maybe this stuff would bring us something.

Taken from Case # 016.

95 I: Did you,, when you were either in biol or CABA
96 U: Yeah
97 1: say I want everything on this organism, that also has to do with

aquaculture?
98 U: I didn't know how.

Taken from Case # 012:

185 U: Some of the ritual stuff that, -- some of it is applicable, but I'm
going to have to do that by hand because that's going to take, --
it's silly to waste on a computer going through all of that, so I'll

do a lot of that, -- like some of the stuff just about rituals even if
it has to do --

186 I: Well because I think a lot of that will be books and things like
that, yeah.

187 U: Yeah. All right.
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