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Abstract

Metacognitive knowledge is a critical piece of the information literacy puzzle. In a world
of exploding information and communications possibilities, the difficulty for users of
information systems and services may not lie in finding information but in filtering and
integrating it into a cohesive whole. To do this, they must be able to make sense of it, an
act that assumes knowledge about one’s own information needs, goals and abilities. This
type of self-knowledge - called metacognitive knowledge — has three basic components:
knowledge of one’s self, knowledge of the nature of a cognitive task in relation to one’s
own cognitive abilities, and knowledge of how and when to effectively use cognitive
strategies to complete a cognitive task. Such knowledge, when used in information
seeking, may help users to solve complex information problems. There is perhaps no
other user group who could benefit more from the development of metacognitive
knowledge than adolescents, aged 16 to 18. On the cusp of adulthood, they face many of
the complex information problems of adults, but as “novice adults” their depth of
knowledge on most topics may be shallow simply because they have only experienced

life for a handful of years.

This study used naturalistic research methods to investigate the metacognitive knowledge
of adolescents as they searched for, selected and used information for a school-based,
inquiry project, within the framework of Kuhlthau’s Information Search Process (ISP). It
was conducted over a four-month period in a Montreal-area CEGEP (post-secondary
educational institutions in Quebec). The participants were students in their first year of
CEGEP (equivalent to grade 12). Ten participants, ranging in age from 16 to 18, each
kept a written or audio journal in which they recorded their thoughts, feelings, actions,
and self-prompting questions, participated in four interviews, three conducted by
telephone and one face-to-face, and completed a visualizing exercise (a timeline of their

thoughts, feelings, actions and self-prompting questions).

The study identified 13 categories of ISP metacognitive knowledge used by 10

adolescents to complete an inquiry-based school assignment - knowing your strengths



and weaknesses, knowing what you don’t know, scaffolding, building a base, parallel
thinking, understanding curiosity, communicating, changing course, understanding time
and effort, balancing, understanding memory, pulling back and reflecting and,
connecting. The 13 categories of ISP metacognitive knowledge were not used uniformly
by all the students, all the time; instead the patterns of use were unique to each
participant. These categories, as well as the sub-categories that emerged from coding,
together form the bones for an emerging a taxonomy of adolescent metacognitive
knowledge during the information search process. With further research and
development, the taxonomy may provide the framework for a rubric to be used in the
teaching and assessment of metacognitive knowledge during the information search

process.



Résumé
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La connaissance métacognitive est essentielle a la maitrise de I’information. Dan
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monde ot les possibilités en matiére d’information et de communication ont explosees,

principale difficulté pour les utilisateurs des systémes et des services d’information ne
consiste pas tant a trouver I’information qu’a la filtrer et a I’intégrer a un tout cohérent.
Pour y arriver, ils doivent étre en mesure de la comprendre, ce qui présuppose la
connaissance de ses propres besoins, objectifs et habiletés en matiére d’information. Ce
type de connaissance de soi — appelé connaissance métacognitive — est constitué de trois
composantes de base : la connaissance de soi, la connaissance de la nature d’une tache
cognitive en relation avec ses propres habilités cognitives et la connaissance du comment
et du quand utiliser efficacement les approches cognitives pour effectuer une tiche
cognitive. De telles connaissances utilisées pour rechercher de I’information peuvent
aider I’utilisateur a résoudre des problémes d’information complexes. Le groupe
d’utilisateurs a qui le développement de la connaissance métacognitive peut profiter le
plus est probablement celui des adolescents de 16 a 18 ans. Sur le point de devenir des
adultes, ils sont confrontés a nombre des problémes d’information complexes des adultes,

mais en tant que jeunes adultes, la profondeur de leur connaissance dans la plupart des

domaines peut étre limitée, leur expérience de la vie ne reposant que sur quelques années.

La présente étude a employé les méthodes qualitatives de recherche en milieu naturel
pour analyser la connaissance métacognitive des adolescents pendant qu’ils
recherchaient, triaient et utilisaient I’information pour un projet de recherche scolaire
dans le cadre du processus de recherche d’information (Information Search Process
(ISP)) de Kuhlthau. L’étude s’est poursuivie sur une période de quatre mois dans un des
cégeps (institutions d’enseignement postsecondaire au Québec) de la région de Montréal.
Les participants en étaient a leur premiére année d’études collégiales (€quivalant i une
12° année). Les dix participants, 4gés de 16 a 18 ans, ont consigné par €crit ou sur support
audio leurs pensées, leurs émotions, leurs actions et leurs questions auto-incitatives, ilg

ont accordé quatre entrevues, trois par téléphone et une en personne, et ils ont effectué un



exercice de visualisation (un tableau chronologique de leurs pensées, de leurs émotions,

de leurs actions et de leurs questions auto-incitatives).

L’étude a identifié treize catégories différentes de la connaissance métacognitive ISP
utilisées par dix adolescents pour réaliser un travail scolaire de recherche d’information :
connaitre vos forces et vos faiblesses, connaitre ce que vous ne connaissez pas,
échafauder, construire une base, la pensée paralléle, comprendre la curiosité,
communiquer, changer d’idée, comprendre le temps et l’effort, pondérer, comprendre la
mémoire, reculer et réfléchir, et établir des liens. Les étudiants n’ont pas toujours tous
utilisé ces 13 catégories de la connaissance métacognitive ISP de la méme maniere.
Chacun a plutét utilisé un modele qui lui était propre. Ces catégories, comme les sous-
catégories découlant de la codification, forment 1’ossature d’une nouvelle taxonomie de
la connaissance métacognitive des adolescents dans le processus de recherche
d’information. Gréce aux recherches et développements futurs, la taxonomie offrira peut-
étre le cadre d’une rubrique qui servirait dans l’enseignement et I’évaluation de la

connaissance métacognitive lors du processus de recherche d’information.
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Chapter 1: Statement of the Problem

1.1 Introduction

Adolescents, on the cusp of adulthood, face many complex information problems in both
their academic and personal lives, and decisions taken to solve these information
problems may impact their studies and life choices. To solve complex information
problems effectively, background knowledge in the domain is usually helpful (Allen,
1991; Hollands & Merikle, 1987; Hsieh-Yee, 1993; Marchionini et al, 1990, 1991, 1993;
Hirsh, 2004). However, as “novice adults”, adolescents’ depth of knowledge on most
topics may be shallow simply by virtue of the fact that they have only experienced life for
a handful of years. Complex problem solving also requires cognitive abilities that for the
adolescent may be new and unpracticed or even, according to recent brain research, in

development (Giedd et al, 1999).

To add to the problem, adolescents’ information problems are more likely, at least in
Canada, to be negotiated via the Web, a complex environment where information can be
from a variety of inconsistent and often incompatible sources (Environics Research
Group, 2001). For Canadian youth, searching for information is as popular as playing
games online (Environics Research Group, 2004, p. 11). Canadian adolescents enjoy
using the Web to find information and willingly choose it over other information sources.
Ironically, although they prefer to use the Web to find information, young people
recognize that it is not always the best or easiest way to find information (Environics
Research Group, 2004). Perhaps this is because in the open-ended information
environment of the Web, the difficulty may not be in finding the information, but in
filtering and integrating it into a cohesive whole. These acts assume a level of
understanding about one’s own information needs, goals and abilities — a kind of self-

knowledge that many adolescents may not have or at least, do not know how to reveal.

It has been argued that reaching a level of self-knowledge requires a different kind of
thinking, a second stream of thought that is focused, controlled and reflective (Dewey,

1933; Flavell, 1979). Called metacognition, this under-current of thinking about one’s



thinking is essential to information literacy, the package of competencies needed to
negotiate complex, open-ended information systems. In the context of this study,
metacognitive knowledge refers to knowledge about cognition in general as well as
awareness of and knowledge about one’s own cognition (Anderson & Krathwohl, 2001).
Metacognition, “thinking responsibly” about our thinking, is seen by educators as a
critically important life skill required for “successful academic studies, in demand in the
workplace, needed for good citizenship, and valued in the development of the whole

person” (Foster, Sawicki, Schaeffer & Zelinski, 2002, p. 24).

Metacognition offers rewards when the task is challenging, but an automatic or intuitive
response is not sufficient to provide a solution (Foster, Sawicki, Schaeffer & Zelinski,
2002). Under some circumstances, it has been suggested, metacognitive knowledge may
compensate for weak knowledge in other areas (Land & Green, 2000). It has also been
suggested that there are links between awareness of one’s own thinking (metacognitive
knowledge) and feelings experienced during the information-seeking process (Kuhlthau,
1991, 2004). Patterns of metacognitive knowledge, within the context of both affect and
information seeking, have been largely unexplored in any age group. The scarcity of

information is regrettable as we still have an incomplete picture of the process.

The need for such studies becomes more acute when we consider the problems of
adolescent information-seeking behavior. Studies have indicated that, although
technologically adept, adolescents still find information seeking to be a difficult task
(Fidel et al, 1999; Agosto, 2002). Adolescents, as novices in life, are a vulnerable group.
They may have left their childhood behind but they are in some ways only “beginner
adults”, the ability to reflect upon their own thinking a new skill lately learned.
Interestingly, the latest brain research goes so far as to suggest that adolescent thinking is
entirely unique and not simply a “junior version” of adult thinking, due to the real
physical boundaries of brain development. In the first long-term study of the adolescent
brain, magnetic resonance imaging revealed that adolescent brains are still in transition

and that some young adults do not think logically and rationally until well into their early

twenties (Giedd, 1999).



Adolescents as information seekers would seem, then, to be at a disadvantage in terms of
the ability to filter the onslaught of information from open-ended information systems
such as the Web. Rather than see this as a drawback, Giedd suggests that adolescence is
the ideal time to develop life-long thinking and problem-solving skills. Following a “use
it or lose it” approach, Giedd argues that if the “teenage brain is still changing so much,
we have to think about what kinds of experiences we want the growing brain to have.”
(Giedd, in Strauch, 2003, p. 21). As they begin to face complex information problems in
both their academic and personal lives, adolescents need to be taught the intellectual

skills to navigate a complex world. But where to begin?

In the context of information seeking, we must first paint a picture of the process before
offering solutions for support and training. Little research has been done in relation to
teenagers and information-seeking behavior. Large (2004, 357), in his synthesis of the
research on children, teenagers, and the Web, found that older teenagers in the “upper
grades of high school, like those in the lower grades of elementary school, have not yet
received much attention from researchers”, an observation that suggests the need for

further investigation.

More scarce are studies that have looked at the metacognitive knowledge of adolescents,
and specifically in relation to information seeking (a situation that is certainly ironic
given the current educational focus on information literacy). One such study, however,
was undertaken by McGregor (1994a; 1994b) but although it looked at the “higher order
thinking skills” of adolescents during the research process, it did not focus on the specific
nature of adolescent metacognitive knowledge. We are left, then, with many questions
about adolescents and metacognitive knowledge during the information-search process.
Do adolescents possess metacognitive knowledge and if so, how do they employ it during
information seeking? Does their use of metacognitive knowledge follow an identifiable
pattern throughout the search process, a process that has affective and cognitive aspects
to it? Is there a pattern between the kinds of feelings they experience during the

information search process and the nature of their metacognitive knowledge? What are



the strengths of their metacognitive knowledge? Where are the gaps? These are a few of

the questions that need to be asked.
1.2 Purpose of the Study

The purpose of this study is to uncover patterns of adolescent metacognitive knowledge
during the information search process, and how they relate to cognitive
certainty/uncertainty, positive or negative feelings (affect) and actions taken during the
information-search process in order to further describe and model the information
behavior of adolescents. The study is driven by an inductive theoretical thrust, which is to
say that the purpose of this study is to discover themes and patterns in adolescent
information behavior rather than to confirm a hypothesis. It was assumed that
metacognitive knowledge would manifest itself through various attributes and the study
was designed to draw out these attributes. What this study is »not is an evaluation study. In
other words, it is not testing the effects of metacognitive knowledge on academic

achievement. Nor is it testing the validity of the construct of metacognitive knowledge.

This study fits into the research area of Information Behavior, a holistic approach to the
study of how humans interact with information. The unit of analysis is the search process
of 10 adolescent students, aged 16 to 18, as they search for, evaluate and use information
to complete an inquiry-based school assignment, using any variety of information

sources.

1.3 Research Questions

The primary question guiding this research is: What is the role of metacognitive
knowledge during the information search process of adolescents? Two secondary

questions frame the study and provide conceptual categories for data analysis:

1. Within the context of the search process, what are the qualities of adolescent

metacognitive knowledge?



2. How does the metacognitive knowledge of adolescents map on to the cognitive,

affective and behavioral dimensions of the search process?

The study attempts to answer these questions by investigating metacognitive knowledge
through the lens of one widely cited model, Kuhlthauw’s (1991) Information Search
Process (ISP), a multi-dimensional model of users’ thoughts, feelings and actions during

the information search process.



Chapter 2: Background to the Problem

2.1 Introduction

This chapter discusses the theoretical framework that shaped the study and explores the
literature associated with it. The study explored the metacognitive landscape that lies at
the intersection of three constructs — affect, cognitive certainty/uncertainty and, actions —
through the lens of Kuhlthau’s (1991) Information Search Process Model, in an attempt

to further describe and model the information behavior of adolescents.

Four propositions guided this research. They are: 1) information seeking is a problem-
solving process; 2) knowledge is constructed by information seekers during the problem-
solving process; 3) information seeking, as a problem-solving activity, is facilitated by
metacognitive knowledge and its accompanying strategies and 4) information seeking is
an interplay between three phenomenological domains — cognition, affect and behavior —
and the role of each should be understood. By drawing these four propositions together
into one study, the information seeking behavior of adolescents investigated

metacognitive knowledge from a unique perspective.

2.2 The Information-seeking Behavior of Adolescent Students

Information seeking can be a messy, ill-structured process but labels such as the “net
generation” (Tapscott, 1998, p. 3), the “wired generation” and “gentech” (McNamara,
2007), or “digital natives” (Prensky, 2001), suggest that young people are technologically
savvy, experts in the area of information seeking, and therefore not in need of closer
attention. While this study is not specifically about the use of information technologies,
the statistics, at least for Canada, do tell us that information technologies do play a large
role in the information-seeking behavior of young people: 94% of young people in
grades four to 11 (ages 9 to 17 years) report going online from home. Sixty-one percent
of Canadian online youth have high-speed access and 23 % have their own cell phone, 44

% of which have Internet capability. For Canadian youth, searching the Internet for



information is as popular as playing games online and they willingly choose the Internet

over other information sources (Environics Research Group, 2004).

Much of the recent research into school-related information-seeking behavior has, not
surprisingly, looked at it through the lens of Web-based searching. Research indicates
that adolescents, although technologically adept, still find information seeking to be a
difficult task (Watson, 1998; Fidel et al, 1999; Agosto, 2002; Branch, J., 2003, Todd, R.,
2003; Neilsen, J., 2005; Dresang, 2005; Chung & Neuman, 2007). More recently, a study
designed to forecast the behavior of future researchers explored the published literature
related to young people’s information behavior over the past 25 years and conducted a
deep log analysis comparing different age groups’ use of the same platform (CIBER,
2008). Findings from this study suggest that young people’s information search skills
have not improved over time. The idea that young people are expert searchers, the

authors suggest, is “a dangerous myth” (2008, 20).

Despite the whole-hearted adoption of information technology into the lives of
adolescents, teaching and support in the area of information seeking remain critical. For
information professionals, this is an opportunity to develop the habits of mind that will
help young people access, interpret and use information in meaningful and effective

ways.
2.3  Propositions Guiding the Study
2.3.1 Information Seeking as a Problem-solving Process

The first proposition represents information seeking as a problem-solving process, a set
of developmental stages that culminate in a solution. Kuhlthau has suggested that an
understanding of the processes involved in information seeking is as important as the
outcome (1985). This is an important concept for this study as it sets the stage for the
longitudinal approach that will be taken in data collection. The notion of “process”

implies sequence; it is a “moving picture” that takes place over a period of time, rather



than a “still photograph” of one search incident (Dervin & Nilan, 1986, p 14). To capture
the true image of the phenomenon we call information seeking, a holistic and long term

approach is essential.

Various models of the problem-solving processes in information seeking exist, heretofore
referred to as process models. This study is framed by one process model in particular;
Kuhlthau’s Information Search Model (ISP). Since there are many process models in the
field of LIS, a clear explanation of what they are and where Kuhlthau’s model stands in
relation to the others will be helpful. A distinction should be made at this point between
those models of information behavior which outline a set of stages — process models —
and other models which describe the characteristics needed to solve information
problems (Ellis’ information-seeking behavior model of social scientists is a good
example of the latter; Ellis (1989) describes specific features of information seeking such
as chaining and browsing but makes no claim as to the order or importance of each task

in the overall process). This section will focus on process models.

To add to the confusion over models, the field of LIS has seen two distinct sets of process
models emerge — the prescriptive (instructional) and the descriptive (theoretical). There
are two important contrasts between the prescriptive and descriptive model; one is their
purpose and the other is their scope. The prescriptive models have learning and
instruction as their purpose while the descriptive models serve to explain interactions
between people and information. In terms of scope, the prescriptive models are more
comprehensive, viewing information seeking as but one part of a larger process leading
toward knowledge construction whereas the descriptive models tend not to look at
information use and transfer, typically ending at the point where information seekers
begin to organize information into representations of their knowledge (Wilson’s (1999)
model being the exception here). The focus of the descriptive models (thus far) is

narrower and, for the purposes of this study, more manageable.

This study is situated within the parameters of the descriptive models for two reasons.

First of all, this study seeks to describe a process rather than apply a prescribed process.



It will not be testing or evaluating an instructional strategy (or search process as the case
may be) to see if it works. Secondly, its focus is on the events that occur during the
search rather than on the learning outcomes of the search. Since confusion can arise if the

two typologies of process models are not clearly defined, an explanation follows.
a. Prescriptive Process Models

The first set of models — the prescriptive - is related to information literacy instruction
and has a learning-focused view of the process. (Eisenberg, M.B. & Berkowitz, R.E.,
1990; Harada, V. & Tepe, A., 1998; Irving, 1985; Stripling & Pitts, 1988; Todd, R.,
1998; Yucht, A. H. 1997, 2002). These are instructional models designed for the library
setting. Prescriptive process models designed for Canadian schools can be found in The
Atlantic Model (Prince Edward Island Department of Education, (n.d.)); the Inquiry
Model (Alberta Learning, 2004) and the Information Studies model from the Ontario
School Library Association (Gauntley, Kerr & Dotten, 1998). We can add to this list of
prescriptive process models Kuhlthau’s ISP model, which made the transition from
theory to practice in the book, Teaching the library research process, a handbook

designed for teacher-librarians (Kuhlthau, 1994b).

The prescriptive models are instructional in nature, their purpose being to suggest “best
practices” for students engaged in information seeking and problem solving. These
models focus on specific learning outcomes and describe the stages that information
seekers should go through in order to gain meaning from information and effectively use
it. As such these instructional models can act as a metacognitive support during the
search process (Wolf, Brush & Saye, 2003). The stages are developmental (one must go
through the first stage in order to get to the second); however, they are also iterative:

information seekers can return to an earlier stage if dissatisfied with their search.

Many of the prescriptive models go beyond the information search and include steps for
communicating ideas via products such as a research paper. For example, Eisenberg and

Berkowitzs’ Bigé model (1990) prescribes six stages in the framework for solving



information-based problems: 1) Task definition; 2) Information-seeking strategies
(selecting sources); 3) Location and access (finding sources and the information in
sources); 4) Use of information (extracting relevant information); 5) Synthesis (organize

and present information) and; 6) Evaluation (judging the product and process).

Interestingly, the prescriptive models have a metacognitive component to them. That is,
their successful completion depends upon the use of metacognitive skills. For example,
Stripling and Pitts’ 10 step model for research projects (1988) provides a series of
questions students should ask themselves in order to prompt self-reflection, each question
matched to a particular phase in the research project. At Level 3 in the model, when the
task at hand is to narrow the topic, students must ask themselves “Is my topic a good
one?” It is not known, however, whether students are actually able to trigger such self-

questioning and whether they have the self-knowledge needed to arrive at an answer.

b. Descriptive Process Models

The second set of process models is descriptive in that the models describe what is
believed to occur during human interaction with information. (Kuhlthau, 1991; Hill,
1999; Wilson, 1999; Lin & Belkin, 2000, 2005; Spink, Greisdorf, & Bateman, 1998;
Vakkari, 2001, Cole, 1999; Ford, 2004). Rather than tell us what shou/d happen, they
suggest what does happen, proposing relationships that might be explored or tested later

on (Wilson, 1999, p. 250). In this sense, these models are also predictive.

Within the category of descriptive models there are yet more defining characteristics.
Using Wilson’s nested model of information behavior (1999), we can categorize these
models into three levels, each level increasingly specific and focused. The three levels
are: 1) information behavior; 2) information seeking and; 3) information searching
(perhaps more accurately called information retrieval). Figure 1 shows an illustration of

Wilson’s nested model of information behavior).
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Information behavior

Information-seeking
behavior

Information search
behavior

Figure 1: Wilson’s nested model of information behavior
(Source: Wilson, 1999, p. 263)

Process models that describe information behavior are located at the macro level and
explore a broad spectrum of behaviors related to the investigation of an information
problem. While information seeking is part of this spectrum, models of information
behavior also consider factors such as problem identification (information need) and
information use (Wilson, 1981; 1999). Information-seeking models look at the various
methods people use to discover and gain access to information resources. They delineate
broad stages of behavior rather than the particular events or actions people take to get
there. Furthermore they are not restricted to a particular information environment, such
as, for example, an IR system (Wilson, 1981; 1996, Kuhlthau, 1991; Hill, 1999). Models
that describe the information search focus on the specific interactions between people
and information systems in the course of information seeking. They take a micro level

approach, focusing on the search tactics and terms that people use when interacting with
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an IR system (Spink, Greisdorf & Bateman, 1998; Cole, 1999; Vakkari, 2001; Ford,
2004; Lin & Belkin, 2005). This study is located at the information-seeking level, the
middle ground between the broader information behavior models and the narrower

information searching models.

One characteristic that the descriptive models of information seeking at all levels seem to
share is their focus on cognitive processes. Alone among these models stands Kuhlthau’s
Information Search Process model (ISP), which modeled three parallel domains of
processes - the cognitive, affective and behavioral - leading Wilson to say that Kuhlthau’s
model represents a “phenomenological, rather than cognitive” perspective on information

seeking (1999, p. 255).

c. The Information Search Process Model

Kuhlthau’s ISP model, is not simply the only model that provides a multi-dimensional
perspective of the information-seeking process, but it is also one of the few grounded in a
significant body of empirical study. Initially based on an investigation of gifted high
school students, the ISP model was validated in a series of five studies over a span of six
years, using both small and large scale sample sizes, in a diverse range of settings, within

a variety of populations (Kuhlthau, 1985, 1988, 1989, 1990).

The ISP model identifies six stages, each representing specific tasks of the information
seeker: task initiation, topic selection, prefocus exploration, focus formulation,
information collection and search closure (presentation) (1991). In the ISP model,
cognition, affect and behavior are intertwined. Kuhlthau found a pattern of feelings that
paralleled the specific stages of knowledge integration during the search process. As
information seekers move through the process, their feelings reflect their understanding
of their research topic. High anxiety was associated with cognitive uncertainty and was
related to difficulty integrating information from various sources into a meaningful
whole. A turning point in the process came when information seekers were able to find a

focus for their information-seeking mission. Cognitive certainty was soon thereafter
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accompanied by feelings of confidence, helping to launch them forward in their
information search. The central lesson for both information seekers and information
providers is that formulating a focus is a prerequisite for moving forward in the search

process.

Each stage in the ISP is associated with cognition (thoughts), affect (feelings), and

behavior (actions). The stages in the Information Search Process model are as follows:

Stage one: At Task Initiation, people become aware of an information need. Thoughts are
unfocused as the information seeker tries to relate the task at hand to previous
knowledge. Feelings are uncertain and anxious as the person becomes aware of gaps in

his/her own knowledge and understanding of the problem.

Stage two: The task of Topic Selection requires making a choice between topics at the
broadest level. Predicting the outcomes of possible choices (thought) leads to confusion
and sometimes anxiety (feeling). Selecting a general topic leads to a brief reduction in

uncertainty.

Stage three: During Prefocus Exploration the information seeker tries to become
informed about the general topic area in order to narrow the focus. Several possible

focuses can present themselves, leading to confusion, doubt and uncertainty.

Stage four: The Focus Formulation has been identified as the most critical stage. This is
where a personal perspective on the research question is established through the
intellectual tasks of prediction, evaluation and synthesis. Having developed a conceptual
structure of the information problem space, the information seeker now moves from a

state of confusion and anxiety to one of clarity, optimism and confidence.

Stage five: During Information Collection the information seeker systematically gathers
the information related to the selected focus. Feelings are optimistic as the information

seeker refines and extends the focus through gathering and organizing information. As
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the outline of the problem becomes clear, the information seeker feels an increased

interest in the task at hand.

Stage six: At Presentation (Search Closure), a pattern of information redundancy begins
to appear, indicating that the resources have been exhausted. This could signal success or
failure to the information seeker, depending upon whether a focus with potential was
established earlier in the process. The final pieces of information are gathered and the
preparation for presentation begins. The information seeker feels either satisfaction or

disappointment. Disappointment indicates a weak focus.

Self-assessment stage: Through Reflection and self-assessment the information seeker
reviews the experience in order to diagnose the source problems and think of ways to
improve the process and final presentation. This stage was added to the process model in
Kuhlthau’s book, Teaching the library research process: A step-by-step program for
secondary school students (1985). Most writing and research on the ISP model does not

acknowledge this stage. Figure 2 illustrates the six stages of the ISP model.

ANXIETY +

Initiation Selection Exploration Formulation Collection Presentation

Figure 2: The Information Search Process (ISP) Model
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d.  Adaptations and Additions to the Information Search Process Model

Through research, a picture of where Kuhlthau’s ISP model holds true, and where it does
not, is emerging. Modifications to the ISP model have led to the elaboration of,
extensions to, and elimination of stages in the process. In his study of enabling devices
for conceptualizing topics, Cole (2001) observed an interim stage, somewhere between
stages two and three. In later writings this was articulated as two levels within stage three
(exploration). At the lower level, students would explore the topic structure, then move
on to stage 3.5, where they would try to map the topic to their own mental model (Cole &
Leide, 2003). Swain suggested the addition of a communication dimension that she
observed had an impact on topic and focus formulation, expanding the model beyond the
thoughts, feelings, actions, strategies, and moods described by Kuhlthau (1996).
McGregor studied high school students’ research processes within the context of
Kuhlthau’s ISP model and extended the process into stages of writing (planning and

organization, first draft, and final draft) (1994a; 1994b).

In a study into the effects of awareness training on uncertainty, new categories of
thoughts and feelings were used to analyze the process. These new variables, if studied
further, could potentially reshape the ISP model (Kracker, 2002; Kracker & Wang, 2002).
In this research, awareness was measured by eight sub-variables, the first six being the
six stages of the ISP model. In the cognitive dimension, Kracker added a seventh
variable, called “overall”, a stage of self-evaluation similar to Kuhlthau’s assessment
stage. An eighth variable, called “iterative” addressed the spiral nature of the process.
Elaborating on Kuhlthau’s affective states of anxiety, uncertainty, confidence and relief,
new variables of feelings were added to the affective classification scheme; difficult,
easy, stress, dislike, calm, overwhelming, frustration, exhausting and stupid. Limburg
(1999), in her study of 25 high school students in Sweden, looked at the interaction
between information seeking and use through the lens of Kuhlthau’s ISP model. She
found that working in groups influenced the students” ways of thinking and acting during

the search process, suggesting yet another layer to the ISP model — a “group” layer.
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While most researchers have observed that students skip stages in the process, only
Shamo’s study of information searching in the Web environment has suggested the
elimination of stages that students did not report experiencing (2001). Shamo suggests
that a new model, unique to the Web environment, is needed, one that reflects the latter

stages only (three to six), the implication being that stages one and two happen off-line.

There has also been a process of reduction, with some researchers speaking of three
broad stages rather than the original six. This bunching into fewer stages was first
proposed by Kennedy, Cole and Carter (1997). Using the concept of a “focus continuum”
three broad categories were outlined; Pre-focus, Semi-focus, and Post-focus. In later
writings, Kennedy and Cole (1999, 268) renamed the mid-stage as “Focus”. Others have
followed suit. Vakkari (Vakkari, 2001; Pennanen & Vakkari, 2003) condensed the six
original stages in the ISP into three broad phases, using the same terms as Kennedy and
Cole; pre-focus, focus, and post-focus. This was done more for methodological than
theoretical reasons as it seemed unlikely that the specific stages of Kuhlthau’s model
could be differentiated within the limited timeframe of the study. Kracker (2002) speaks
of phases rather than stages, delineating the stages as Phase 1, Phase 2, and Phase 3. The
completion of each phase signals a major decision. The suggestion is that it will be easier
for students to retain the model if it is simplified. Kracker suggests further investigation
into whether the addition of an overarching layer (self-assessment and iteration) is

justified.
e. Summary

Kuhlthau’s model stands as one of the few process models based on empirical evidence.
It was validated by Kuhlthau in a series of five studies (Kuhlthau, 1985, 1988, 1989.
1990). Subsequent research by others supports the behavior predicted by Kuhlthau’s
model, although some modifications have been made to it (Friel, 1995; Swain, 1996;
Byron & Young, 2001; Shamo, 2001; Kracker, 2002; Kracker & Wang, 2002). Kuhlthau

herself has suggested that the ISP model needs to be further explored as a means to
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provide effective models for the design of library and information systems that will guide

and assist people during the search process (2004).

Kuhlthau (2004) identified three dimensions in the information search process - the
behavioral, the cognitive and the affective in an attempt to paint a fuller picture of what
happens during the information search process. Could metacognitive knowledge be the
missing piece to the puzzle, a fourth dimension of the information search process?
Perhaps in answering this we may answer a broader question posed by Kuhlthau, which
asked, “when is intervention needed and what intervention is helpful to an individual in

his or her information seeking and use?” (p. 128).
2.3.2 Knowledge Construction

An important principle guiding this study is that knowledge gained through the
information search is constructed by, not transmitted to, information seekers.
Understanding this helps to put the topic of this study — metacognitive knowledge — into
focus. Information seekers approaching information problems are often faced with an ill-
defined problem space and their task is to define this space through their own
understanding of it. Some theoretical models in Information Science argue this same
perspective. The ASK (Anomalous States of Knowledge) model, from Belkin (1980), is
built upon the notion of varying states of knowing (1980). Information seekers in the
ASK are conscious of an information need but experience a lack of coherence, an
uncertainty, as to the specific shape of the information problem. As they gain an
understanding of the problem space their knowledge-state moves from one of not-

knowing to knowing.

In her Sense-Making framework, Dervin (1986, 1999) described a similar constructive
process, speaking of a gap between order and chaos that must be bridged by the
information seeker. Kuhlthau (1991) expresses the importance of knowledge construction
through the concept of Focus Formulation, defined as the stage where the information

seeker gains a personal perspective on the research question. All these perspectives fall

17



within the framework of user-centered approaches to the study of information seeking
and system design, and are of increasing interest to the discipline of Information Science
(Belkin, 1980; Dervin & Nilan, 1986; Ellis, 1989; Nahl, 1995; Watson, 1998; Watters &
Shepherd, 1994). A question resulting from this perspective, and one that is relevant to
this particular study, is how can we help information seekers find meaning in
information? To answer this, a fuller knowledge of what information seekers actually
think, feel and do during the process as well as where their strengths and weaknesses may

lie, is necessary.
2.3.3 Metacognitive Knowledge as a Scaffold to Knowledge Construction

The third proposition is that knowledge construction is facilitated by metacognitive
knowledge and its accompanying strategies. Information seeking often occurs in response
to open-ended questions, in open-learning environments or large information spaces,
where information is from a variety of inconsistent and often incompatible sources. In
such ill-defined problem spaces, global strategies that can be applied to a wide range of
information problems may provide the kind of scaffolding needed to move information
seekers through the process successfully. Land (2000), in her study of project-based
learning with the Web, found that metacognitive knowledge compensated for a lack of
system and domain knowledge, suggesting that metacognitive knowledge can act as a

scaffold in knowledge integration from Web sources.

The strategies that information seekers use can be both cognitive and metacognitive in
nature. Cognitive strategies are “invoked to make cognitive progress”, but when they are
invoked in order to provide self-assessment, they become metacognitive (Flavell, 1979,
p. 909). The ability to know when, why and how to invoke these strategies is a part of
metacognitive knowledge and can provide individuals with the intellectual weaponry
needed to negotiate complex problems. As “novice adults” with limited life experiences
upon which to base their decisions, adolescents may need such weaponry to compensate

for gaps in other types of knowledge.
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a. What Exactly is Metacognitive Knowledge?

Metacognitive knowledge, as its name suggests, is a form of knowledge. Anderson and
Krathwohl (2001) view metacognitive knowledge as but one of four types of knowledge,
the others being factual, procedural, and conceptual. Of these four types of knowledge,
metacognitive knowledge is the most abstract, and therefore the most difficult to teach
and assess. It is likely, then, to be the type of knowledge least addressed. This has
implications for information literacy instruction because planning learning outcomes that

neglect metacognitive knowledge will result in gaps in information competencies.

In order to define metacognitive knowledge we must look at it within the framework of a
larger concept — metacognition. Often described as “thinking about thinking”,
metacognition is deliberate, planful, intentional, goal-directed, future-oriented mental
behavior that can be used to accomplish cognitive tasks (Flavell, 1979). The premise

underlying metacognition is that human beings are the agents of their own thinking.

Hacker (1998), in his synthesis of the literature on metacognition, suggested that any
definition should at a minimum contain the following notions: “Knowledge of one’s
knowledge, processes, and cognitive and affective states; and the ability to consciously
and deliberately monitor and regulate one’s knowledge, processes, and cognitive and
affective states” (p. 11). Much of the foundational research on metacognition has been in
the area of children and education, specifically in reading, writing, studying, math and
science (see, for example, Baker & Brown, 1984; Forrest-Pressley & Waller, 1984;
Garner, 1987; Paris, Wasik, & Turner, 1991; Van Hanaghan & Baker, 1989; Scardamalia
& Bereiter, 1985; Baker, 1991, as cited in Baker & Cerro, 1996, p. 99).

The literature on metacognition reflects a general agreement that there are two distinct,
albeit interrelated, aspects to metacognition: metacognitive knowledge and control
processes. (Flavell, 1979; Garner, 1987; Moore, 1991, 1995; Baker & Cerro, 1996;
Anderson & Krathwohl, 2001). The first half of the equation, metacognitive knowledge,
is concerned with the contents of knowledge — the “knowing that” certain strategies work

better than others or “knowing that” certain tasks might be easier to perform. The latter
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half, control processes, has also been referred to as executive control, self-monitoring
and self-regulation, and reflects the application of strategies to control and coordinate
aspects of metacognitive knowledge — the actual “doing” (Kluwe, 1982, p. 204; Brown,
1987, Moore, 1995, p. 4; Hacker, Dunlosky & Graesser, 1998).

Metacognitive knowledge — the first aspect of metacognition - can be further refined.
Typically, it is seen to consist of three interrelated components: self-knowledge
(awareness of one’s own cognition, including knowledge of one’s strengths and
weaknesses and the awareness of one’s motivational beliefs); task knowledge (knowledge
about the cognitive demands of the task); and strategic knowledge (procedural knowledge
of strategies to employ when unsuccessful) (Flavell, 1979; Gamer & Alexander, 1989;
Pintrich, Wolters & Baxter, 1996; Anderson & Krathwohl, 2000).

This study focuses on the knowledge half of metacognition, aiming to explore the nature
of adolescents’ awareness of their own thoughts and feelings, as well as their awareness
of cognitive strategies and the nature of the tasks to be tackled within the specific
phenomenon of the search process. Figure 4 illustrates the general model of

metacognition.

Metacognition

Metacognitive knowledge —> Metacognitive

control and regulation
/ y \

Self-knowledge || Strategic knowledge |<4| Task knowledge

Figure 3: A general model of metacognition

20



If metacognitive knowledge is a critical component in learning and problem solving, then
its role in the specific phenomenon of information seeking, a problem-solving process,
should be investigated. Even though metacognitive knowledge and control are
necessarily bundled together, this study will focus its analysis on the knowledge half of
metacognition, aiming to explore the nature of students’ awareness of their own thoughts
and feelings, as well as their awareness of cognitive strategies and the nature of the tasks

to be tackled within the specific phenomenon of the search process.
b.  Metacognitive Knowledge During the Information Search Process

Many studies in Education have investigated metacognitive knowledge and its
relationship to learning. As this study falls within the domain of Library and Information
Science (LIS) and is concerned with information behavior rather than learning outcomes,
it is useful to focus on the studies that have emerged from our own field, looking for
relevance to the particular problem at hand. Only a small number of LIS studies have
investigated metacognitive knowledge during the research process, generally under the
rubric of information literacy. Fewer still have looked at how metacognitive knowledge

and affect simultaneously play out during this process.

Bertland (1986) introduced the concept of Metacognition to the school library audience in
her review of research that could have implications for information skills instruction. At
that point in time, research in this area was new and principally connected to text
comprehension, attention and memory rather than information seeking as such.
Interestingly, Bertland noted that very little was known about the metacognitive
processes of adolescents, most of the research having focused on children under the age
of 12 or on college-level students. It would be safe to say that, at least within the realm of

LIS, the situation has not changed much today.

Moore (1991, 1995) studied metacognitive issues within the scope of information
problem solving in her study of grade-six children in a New Zealand school. Using an

interviewing technique, she looked specifically at the children’s thinking processes and
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awareness of the information retrieval process itself during the course of a school-based
research task (a research project on birds). Moore’s study pre-dates the Internet; it
focused on behavior related to searching the library catalog and physically locating books
organized by the Dewey Decimal System. She found that although all the students were
guided by metacognitive knowledge during the research process, the nature of this
knowledge was incomplete and flawed. For example, although the students could predict
the steps they would need to take, when they encountered problems they did not know
what to do next. When asked how they would continue their search, most students would
simply choose to repeat their strategy rather than re-evaluate their thinking and methods.
Although Moore’s study gives us a window into the metacognitive knowledge of

“youth”, it may not be indicative of the specific metacognitive knowledge of adolescents.

Roche (1996) in her Master’s thesis looked at metacognition in the library research
process amongst a grade-five population. Focusing on the use of metacognitive strategies
(earlier defined as control processes) and pedagogical outcomes, Roche looked at
specific tactics such as planning, goal setting, self-reflection, monitoring progress, and
self-evaluation, tactics she had earlier identified through an analysis of the literature
surrounding metacognition. These strategies were formally defined in a research
framework which she set up before data collection. Roche’s study supported a complex
pattern of metacognitive processes and found strong positive outcomes for those students
who monitored their own mental processes. Because Roche’s study was structured
around an elaborate research framework created a priori, it served more a confirmatory

than exploratory role in the study of metacognition in information seeking.

In her doctoral research Wolf (2000), as in the case of Roche, studied specific
metacognitive strategies rather than the nature of metacognitive knowledge. The
participants were 35 grade-eight students. Using a teaching model called the Big Six
Information Skills, Wolf tested the effectiveness of the model in providing metacognitive
scaffolding in solving information-based problems. The purpose of her study was to
advance knowledge in “best practices” related to information skills instruction rather than

to describe information behavior. The study, then, was a treatment study, not exploratory,
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and served a confirmatory role. The Big Six Information Skills approach to information
problem-solving follows six stages of instruction — task definition, information seeking
strategies, location and access, use of information, synthesis and, evaluation. Wolf found
that the Big Six Information Skills model provided effective metacognitive scaffolding
for students solving an information problem, the students who had followed the Big Six

methodology receiving higher scores in their classroom assignments.

McGregor (1994a; 1994b) produced one of the few studies with anything to say about
adolescents and metacognition. Using Kuhlthau’s model of the ISP as a starting point,
McGregor explored what she termed the “higher order thinking skills” of grade-11
students in a gifted program in a Canadian high school. The students’ task was to find
and use information to produce a research paper. She found that the students’ thinking
was carried out at an intuitive level, without awareness of their own thinking or ways
they could modify their thinking to advance their learning. To the students, the process of
thinking was “a mystical, unexplainable phenomenon, one that had almost magical
qualities” (1994a, p. 129). The students, she found, did not “instinctively operate in a
metacognitive manner” (p. 131). This contrasts with Moore’s (1995) finding that
children as young as 11 can exhibit and use metacognitive knowledge during the

information search process.

Young adults as “intelligent novices” in information seeking and more generally, life,
need the intellectual skills to navigate a complex world (Brown & Palincsar, 1985). And
yet they are unpracticed in terms of their ability to filter the onslaught of information
from open-ended information systems such as the Web. The nature of metacognitive
knowledge as it relates to adolescents and the search process has been largely unexplored.
What it looks like, how students use it, how it relates to cognition and affect — these are
questions that remain. The scarcity of information on how adolescents might employ
their metacognitive knowledge during the research process and the patterns resulting
from either the use of or lack of such knowledge, suggests an area in need of

examination.
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2.3.4  Affective Aspects of Information Seeking

The final proposition grounding this study is that information seeking is a multi-
dimensional process involving an interplay between cognition, affect and actions. Calls
for a broader perspective in LIS have shifted the focus from a narrow, cognitive
perspective to a wider view of human behavior that includes the affective experiences

related to library-use and information seeking (Nahl, 1995; Wilson, 1997).
a. Attitudes Toward Searching the Web

Recent studies that have investigated the role of affect on youth in information seeking
have focused on the medium of the Internet. Typically they have looked at broad
attitudinal aspects related to the novelty or interestingness of the Web, rather than, as in
the ISP model, anxiety specifically related to a particular stage in the information-seeking
process or the information seeker’s understanding of the topic. In one of the earliest
studies in the area of children’s use of the Web, Watson (1998) used qualitative methods
to reveal eighth-grade student experiences and reflections on using technology as a tool.
The students had access to a variety of information technology, including CD-ROM
drives, laser-disc players and Internet connectivity. Watson found that, despite
difficulties, children exhibited positive attitudes and self-confidence in relation to their
use of information technology, and in particular, the Internet, although positive feelings

did not necessarily indicate the successful completion of a search task.

Bilal’s three-part series of studies (Bilal, 2000; Bilal, 2002; Bilal and Kirby, 2002) of
seventh-grade students searching the Web using the Yahooligans! search engine/directory
confirmed Watson’s findings. Bilal recorded the specific Web moves used to locate
information rather than the broader stages in the process. An interview followed the
search sessions in order to gauge attitudes and perceptions. The students were asked to
complete three different types of search tasks: an assigned fact-finding task on a science
topic, and two complex tasks that required the interpretation of meaning — one an

assigned research-oriented task and the other a self-generated task (2002, p. 108). A high
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percentage (87%) of the students had positive feelings toward searching the Web, saying
that they enjoyed using it over other types of information sources because of; “(a) ease of
use over other types of sources, especially print; (b) ability to employ keyword searching;
(c) visiting different web sites to find the information; (d) availability of graphics, and (e)

fun. (2000, p. 659).

The students in Bilal’s study reported few negative feelings, but those who did related it
to the “difficulty in finding the answer” and a “lack of matches” (2000, p. 659). Most
students expressed motivation, Yahooligans! apparently being able to provide incentives
such as a growth in self-confidence, interesting content, intellectual challenge and
convenient access from home. The students were persistent and patient information
seekers when answering a fact-based question. The reasons for their resilience were that
the Web allowed for “efficiency, exploration, challenge, and convenience.” (2000, p.
659). Interestingly, most students (47%) reportedly preferred the self-generated task, with
a full 73% succeeding in this task, a finding that supports educational theory about the
positive role of individual interests in processing information (Blumenfeld et al, 1991;
Hidi, 1990). Bilal warns, however, that the students often chose topics that were very
broad in nature and that mediation was needed to help the students narrow the focus of

their information need.

In the belief that attitude, an affective attribute, can affect motivation and performance,
Tsai, Lin & Tsai (2001) created an Internet Attitude Scale for Taiwan high school
students to measure their levels of anxiety and confidence as well as their perception of
the Internet’s usefulness. The Internet Attitude Scale ranked perceived usefulness,
affection, perceived control, and behavior. The study also explored gender differences
and prior experiences using the Internet. The study reports that, irrespective of gender or
experience, students in general appreciated the usefulness of the Internet and showed
positive feelings toward it. Gender differences did emerge when factors such as anxiety
and confidence were analyzed; the males expressing lower anxiety and higher confidence
levels than the female students did. (2001, p. 47). Attitudes were not related to the

students’ ability to successfully complete a search task.
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Large, Beheshti and Rahman’s (2002) study of grade-six boys and girls searching the
Web over several weeks to complete a school assignment also showed gender differences
in affective responses to the Web. As with Bilal, interaction with the Web was analyzed
within the framework of specific moves on the screen, such as, for example,
keyword/browsing search strategies or time spent viewing web pages. While both
genders assessed information on the Web using affective criteria (novelty and interesting
information) rather than meaningfulness, the boys seemed to be less engaged with the

content, spending less time viewing and more time clicking hyperlinks.

Although most of the research on youth, affect and the Web seems thus far to indicate
strong positive attitudes, it should be noted that, first of all, there has been little linkage
between general impressions/perceptions and final outcomes (ability to solve the
information problem) and secondly, much of this research was conducted nearly five
years ago, when the Web was still a novelty to many. And thirdly, many studies were

snapshots rather than long-term studies of information-seeking behavior.
b. Library Anxiety

Another LIS area of study related to affect is the phenomenon that has come to be known
as library anxiety. In a qualitative study involving over 6000 undergraduate students,
Mellon (1986) identified a phenomenon experienced by 75% to 85% of undergraduate
students during the research process - the feeling of apprehension about using an
academic library. She labeled it library anxiety and suggested that the negative feelings
associated with it were such as to interfere with the students’ abilities to attain their
academic goals. The Library Anxiety Scale (LAS) (Onwuegbuzie, A. J., Jiao, Q. G. &
Bostick, S. L., 2004), was developed as a quantitative tool for measuring the phenomenon
of library anxiety amongst all levels of students in higher education. As interesting as the
idea of library anxiety is, in actuality it is not specifically relevant to this particular study
because its focus is on the library as a place rather than research as a process. Of greater

interest is the spotlight that this area of study has shone on affective issues in general.
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c.  Uncertainty During the Information Search Process

Kuhlthau (1993, 1998) looked at uncertainty during the information search process. In
her five studies of high school students completing a research project, she found a
correlation between the extent of understanding that students had of the topic space, their
level of anxiety, and their ability to complete the information task successfully (1993,
1998). The greater the uncertainty over the meaning of information, the higher the sense
of anxiety felt by students about the search process, and the higher the sense of anxiety,
the less likely they were to complete the task. Thus, information seekers’ feelings have a
positive or negative effect on the outcome of their information searches. It seems, then,
that alleviating the cognitive state of uncertainty might create affective conditions of
confidence that will help information seekers move forward in the process. The problem,
however, is that information seeking often occurs within a multiple-source, ill-defined
information space, making it difficult to diagnose the timing, content, and degree of

specific design-based interventions that might target uncertainty.

Kracker and Wang (2002) united the concepts of anxiety and awareness of task (a
metacognitive attribute) into one study of the research process. They looked at the effects
of awareness training on the research anxiety experienced by undergraduates. Although
Kracker and Wang do not claim to have studied “metacognition” per se, their study
relates to this topic because awareness of one’s own thinking and feelings as well as the
cognitive demands of tasks is considered a characteristic of metacognition. Speculating
that students who had greater awareness of the research process would be better able to
cope with feelings of uncertainty, Kracker and Wang used a quasi-experimental design to
test their hypothesis. During a 30-minute presentation students were shown Kuhlthau’s
ISP model, a model which views uncertainty as a natural and expected part of the
information search process rather than a sign of failure. They found that a general
knowledge of the ISP model was sufficient to reduce anxiety. The study focused on
variables related to emotion and cognition, and related these variables to the concept of
“awareness”. Awareness, a concept that could be viewed as related to metacognitive

knowledge, was the dependant variable and therefore left unexplored.
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From this preliminary research into the connection between affect and the search process,
it seems that information seekers’ awareness of the task, and the thoughts and feelings
associated with it, can have a positive or negative effect on the outcome of their
information searches. Despite this recognition of the link between affective states and the
outcome of the information search, little research has explored this aspect of information
seeking. Global (metacognitive) strategies that can be applied to a wide range of
information problems might provide the kind of scaffolding needed to alleviate anxiety,

helping to move information seekers through the information search process successfully.
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Chapter 3: Methodology

3.1 Introduction

This chapter describes the methodological approach that was used to investigate the
research problem. It begins by describing the purpose of the study and the theoretical lens
that shaped its design. It then discusses some of the contextual factors influencing the
design of the study such as, for example, the difficulties associated with working with an
adolescent population in a school setting. The chapter then looks more specifically at the
setting, the participants, the information-seeking task and, finally, a detailed description
of the procedures that were followed to gain access and collect data. Methods undertaken
to analyze the data are presented. The chapter concludes with a look at the role of the

researcher, ethical considerations and the limitations of the study.
3.2 Overall Structure of the Study

The approach to research design used throughout this study falls within the family of
qualitative research. This type of research design is used when the primary purpose is
discovery rather than testing. A principle feature of qualitative research is its naturalistic
nature. That is, the research is conducted in the field and in the context of a real life
situation, rather than under controlled laboratory conditions. The people who participate
in a qualitative study are participants, not subjects, and the qualitative researcher tries to
capture data that reflects the participants’ perspective. The researcher is the principle
“measurement device” in the study, and, although some of the instrumentation can be
prepared in advance of data collection, it is assumed that data collection protocols must
be readily adaptable to situations or questions as they arise. Because the data emerges
from “inside” the participants, most analysis is done with words rather than numbers
(Miles & Huberman, 1994, p. 6-7). In this study, the nature of adolescent metacognitive
knowledge (as well as the thoughts, feelings and actions that accompany it), were

discovered inductively through the participants’ discourse with self. This discourse was
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elicited in tape-recorded verbal protocols, three telephone interviews, a final in-person

interview and a visualization exercise.

Several factors shaped the design of the study. To begin with, looking at metacognitive
knowledge through the lens of Kuhlthau’s ISP model (in other words, as a series of
successive search tasks which together help to construct knowledge, rather than as one
discrete stage of information retrieval)’ meant that the study was necessarily longitudinal
and therefore methods had to be devised that would capture change over time. Since it
was not known when the students would choose to conduct their information search (for
example, as soon as the assignment is given by the teacher or the night before it is due)
nor where they would choose to search (for example, in the school library or at home),
direct observation was not possible. The data, therefore, was collected in a naturalistic
setting rather than in a controlled laboratory environment, in order to capture the breadth
and scope of variables associated with metacognitive knowledge during the information

search process.

Secondly the multi-dimensional nature of the ISP model implied that metacognitive
knowledge should also be explored alongside three other key concepts - cognitive
certainty/uncertainty, affect, and actions. The four key concepts guiding this study are

defined as the following:

e Metacognitive knowledge: “Knowledge of one’s knowledge, processes, and
cognitive and affective states; and the ability to consciously and deliberately
monitor and regulate one’s knowledge, processes, and cognitive and affective
states” (Hacker, 1998, 11).

e Cognitive certainty/uncertainty: Cognitive uncertainty is “a lack of understanding,
a gap in meaning, or a limited construction” (Kuhlthau, 2004, p. 92); Cognitive
certainty is the antithesis of “clearly focused thoughts” (Kuhlthau, 2004, p. 92).

! The tasks in the ISP model are Task initiation, Prefocus exploration, Focus formulation, Information
collection and Presentation.
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Cognitive uncertainty implies a lack of focus on the research topic. It is the state

of “knowing” or “not knowing” what the focus of the information search is to be.

e Affect: The emotional states (feelings) and attitudes (perceptions) associated with
information seeking. Emotion can affect the process of information seeking “by
the stance or mood that the user assumes. A mood may be thought of as an
attitude that determines one’s approach to the task at hand” (Kuhlthau, 2004, p.
98).

e Actions: Behavior. The tasks undertaken during the information search process
(Kuhlthau, 2004) in order to solve an information problem. The tasks are: Task
initiation, topic selection, prefocus exploration, focus formulation, information

collection, and presentation.

Thirdly, the triad of phenomenological domains in the ISP model - cognition, affect, and
behavior - are mirrored in the conceptual categories that shape this study — thoughts,
affect, and actions. Metacognitive knowledge and cognitive certainty/uncertainty have
been grouped together under the conceptual category of “Thoughts”, and represent the
cognitive domain. “Affect” as its name suggests, represents the affective domain while

“Actions” represents the behavioral domain.

Other factors shaping the design of the study relate to the characteristics of the user group
under study, all of them active and busy young people, many with conflicting demands
on their time. Canadian teens in particular carry high workloads. A Statistics Canada
study into the busy lives of Canadian teens compared time-use studies from nine OECD
countries. Among these countries, Canadian teens ranked first in terms of average hours
spent on unpaid and paid labour during the school week. Canadian teens in fact spend an
average of 50 hours a week on school work, home work, paid work and housework, the
same as adults aged 20 to 64 spend on similar activities (Marshall, 2007). The problem of
how to encourage the long-term engagement of adolescent participants over the duration
of this data collection (almost four months) was therefore a very serious consideration.
Given these constraining factors, it was critical to devise a methodology that was

portable, user-friendly, interesting, and non-invasive.
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Layered over these issues are questions related to the study of thinking processes. Trying
to look at metacognitive knowledge is akin to using shadows in order to determine the
sun’s position in the sky — rather than look directly at the sun, one must use inference and
interpretation to draw conclusions. One cannot simply ask “what do you know about your
own thinking?” and assume that the answers represent reality. Verbal reports are, after
all, just data — “nothing more, nothing less” — and should not always be taken at face
value (Genest & Turk, 1981, p. 244). Why is this? First of all, participants may not be
practiced in externalizing their thoughts and may simply lack the skills needed to make
their knowledge about their own thinking explicit to others. Secondly, there is no
guarantee that the answer is authentic — is it what the participant really thinks or is it what
he or she wants the researcher to know? Thirdly, the participant’s memory of the event

may be hazy, especially if the report is not in close proximity to the event.

A common practice in studies that rely on verbal reports is triangulation, or
crosschecking of information, to corroborate the evidence. In this study triangulation
during data collection occurred on three levels. First, four types of data collection
protocols were designed and used. Secondly, the protocols were used at different times
throughout the study in order to contrast “think-aloud” data (information that is reported
at the time of the event) and “think-after” data (information that is reported at a later
point in time) (Branch, 2000). Thirdly, the data collection questions were crafted in such
a way as to ensure that the participants’ thoughts were juxtaposed to their actions. This
was done to highlight patterns or reveal inconsistencies among findings about the same
phenomenon and to provide evidence of competency. Irrespective of how well data is
triangulated, the question remains - does it open a window on thinking? This problem
was tackled specifically through open-ended data collection questions that asked the
participants why they did what they did (in other words, what was their rationale) and
what types of self~prompts guided their thinking.

Devising a research method that would, on the one hand, track information behavior in
the context of the participants’ everyday lives in a non-intrusive way but would, on the

other hand, provide credible evidence of their thoughts, feelings and actions, was critical
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to the success of this study. In short, a balance had to be found between methods that

were do-able and methods that were actually useful — a difficult task indeed.

3.3 The Study

The study was conducted in two phases: 1) A pilot study conducted during Spring 2006
and; 2) the principal study conducted six months later in Fall 2006. This section discusses
findings from the pilot study and follows wit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>