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This study explored the information seeking task of content selection. An integrative
conceptual framework used existing models to examine the context and process of
information seeking, evaluation, and selection. The conceptual framework incorporated
three main elements of the information seeking process:

e The information need context,

e The information search process,

e Relevance criteria.
Among teachers’ many duties are the creation, implementation, and revision of lesson
plans. A subtask of lesson planning is content selection, which occurs when teachers seek
outside content, such as readings or audio recordings, to incorporate into lesson plans.

Content selection is seen here as a work-task-embedded information seeking process.



A qualitative study was implemented within the setting of a week-long professional
development workshop, during which eight teachers used a custom software product that
combined a lesson-planning module with an information retrieval (IR) system. The IR
system provided access to a subset of the Shoah Foundation's Visual History Archive.
Data types included interviews, fly-on-the-wall transcripts, transaction logs, relevance
judgments, and lesson plans. Analysis combined inductive and deductive techniques,
including start codes, constant comparison, emergent themes, and matrix analysis.

Findings depict associations among each component of the framework.

1. The information need context consists of five layers (Environment, Role, Person,
Task, Information Source Characteristics), each of which influences information
search and relevance.

2. The ISP includes two cognitive-behavioral facets: Conceptualizing and
Actualizing.

3. Relevance criteria are the situationally-driven embodiment of contextual elements
that apply to information seeking.

These findings have theoretical and practical implications for information studies and
education. For information studies, this study contributes to understanding of the ISP as
contextual, cognitive, and interactive. Information need, while unobservable in its native
form, can be depicted in enough detail to supply meaningful requirements for the design
of information systems and processes. Content selection is a form of exploratory search,
and this study's implications suggest that the “traditional” reference interview should be

used as an interaction model during exploratory search. For education, this study extends



the discourse about consequences of standards-based education for teacher practice and

contributes to models of teacher planning as an iterative, cognitive process.



Information seeking in context:

Teachers' content selection during lesson planning

using the Shoah Foundation Visual History Archive
of Holocaust survivor testimonies

By

Kathryn Ann Newton Lawley

Dissertation submitted to the Faculty of the Graduate School of the
University of Maryland, College Park, in partial fulfillment
of the requirements for the degree of
Doctor of Philosophy
2011

Advisory Committee:

Professor Emeritus Dagobert Soergel, Chair

Professor Barbara Finkelstein, College of Education,
Department of Education Policy Studies

Associate Professor Ken Fleischmann

Associate Professor Emerita Delia Neuman

Professor of the Practice Ann Weeks

Associate Professor Emerita Marilyn White



© Copyright by
Kathryn Ann Newton Lawley
2011



Dedication:

You should see this, Dad.
1t is very much for you, with my love and gratitude.

i



Acknowledgments

With a combination of pride and reverence, I identify myself as a Soergelian. My
heartfelt gratitude goes to Dagobert Soergel, who models — profoundly, yet quietly —
what a mentor should be.

I deeply thank those who served on my committee: Barbara Finkelstein, Ken
Fleischmann, Delia Neuman, Ann Weeks, and Marilyn White. This dissertation is not
light in any sense of the word, and I feel honored to have received the focus and
attention that each of them dedicated to reading and reacting.

From my first days as a student in the Master’s program, the people in the
College of Information Studies — my instructors, co-workers, and classmates — got me
excited and curious about people and information, and they created a safe and vibrant
atmosphere in which to explore. Doug Oard and Rebecca Green are two of the best
teachers in the world; their teaching was infused with a love of learning that was
contagious. Diane Barlow and Vicky Reinke made the fourth floor of the Hornbake
Building feel not so far from home. Cassandra Jones, Laura Madison, Kathleen
Fominaya, and Teresa Thompson are the ones who kept things running smoothly and
got me out of trouble from time to time; working among them has always been a
pleasure. And then there’s my tribe: Sheri Massey, Miriam Matteson, Xiaoli Huang,
Craig Murray, and Kara Reuter. Thank you, my friends, my siblings in the House of
Hornbake, for making me think, checking my math, cracking me up, moving my
furniture, and holding my hand.

I want to thank the University of Maryland Libraries, especially the staff at
McKeldin Library, who never stopped short of excellent service and communication.
Karen Patterson, especially, has been a treasure. The staff at UMIACS, especially
Edna Walker and Jennifer Newlin were abundantly helpful and friendly before,
during, and after the implementation of the Teacher Workshop.

During all of my years of graduate study, I never felt more in my element than
I did during the planning and implementation of the teacher workshop. Much of this
satisfaction came from the ease and joy of working among people who were as
capable and enthusiastic as Doug Ballman from the USC Shoah Foundation Institute,
Lisa Armstrong, from the Archdiocese of Kansas City, and graduate students Daka
Demirov and Meghan Spence, and software developers extraordinaire, Tandeep Sidhu
and Ayelet Goldin.

I’m so grateful to the teachers who participated in this study: Alan, Carl, Cory,
Jimmy, Lily, Mary, Ray, and Wendy. You all did such wonderful work, and I am so
happy to have gotten to know you all and to have shared such a special week with
you.

I am blessed to be surrounded by people who have encouraged, pushed,
supported, comforted, and accepted me. My family and friends. Mom and Dad.
Amanda Lou and Zach. Tonya. My family at St. George’s and the erstwhile St.
James’s parish. My first supervisor at the University of Georgia Libraries, Susan
Landrum. Denise Lee, of all people in my personal life, has been tirelessly helpful,
interested, and kind. Thank you, thank you, thank you. I can’t wait to give you all a
hug!

i1



To my Ernie and Mary Zula: This little project of mine diverted my attention
from being the wife and mother I want to be. There has been some agony in tearing
myself away from you, and resuming our life as a family together will be my greatest
reward. From the bottom of my heart, thank you, Ernie, for all you have given, done,
and endured. I love you.

v



Table of contents
Dedication

Acknowledgments

Table of Contents

i

v

List of Tables vii
List of Figures X
Chapter 1: Introduction 1
1.1 Problem Statement 1
1.2 Purpose of the Study 3
1.3 Summary of the Study 4
1.4 Contributions 5
1.5 Structure of the Dissertation 6
Chapter 2: Literature Review, Conceptual Framework, and

Research Questions 8
2.1 Information Need Context 10
2.2 Information Search Process 21
2.3 Relevance 38
2.4 Conceptual Framework and Research Questions 43
Chapter 3: Methodology 45
3.1 Research Orientation 45
3.2 Study Setting 46
3.3 Descriptions of Participants 69
3.4 Data Collection 85
3.5 Data Analysis 89
3.6 Quality Assurance 94
3.7 Limitations 98



Chapter 4: Findings. Information Need Context

100

4.1 Environment 108

4.2 Role 135

4.3 Person 145

4.4 Task 163

4.5 Information Source 181

Chapter 5: Findings. Information Search Process 188
5.1 Conceptualizing 189
5.2 Actualizing 219
5.3 Summary 243

Chapter 6: Findings. Relevance Criteria 245
6.1 Overview 245

6.2 Criteria 248

6.3 Summary of Chapters 4 — 6 268

Chapter 7: Discussion of Findings and Implications 271
7.1 Restatement of Purpose 271

7.2 Discussion of Findings 273

7.3 Model of Context-Embedded Information Seeking Process 310
7.4 Contributions and Implications 312
7.5 Future Work 326
Appendices

Appendix A. Email Announcement of MALACH Teacher Workshop 332
Appendix B. Workshop Web Page 333
Appendix C. Phase 1 Interview Protocol 337
Appendix D. Observer Training Documents 338
Appendix E. Workshop Schedule 345

vi



Appendix F. Protocol for Interviews 1 & 2

Appendix G. Exit Interview Protocol

Appendix H. Free Write Prompt

Appendix I. Preliminary Coding Scheme

Appendix J. Teacher-by-teacher Chronology of Segment Selections
Appendix K. Lily’s “Forgotten Camps” Lesson Plan

References

349
352
354
355
356
366

369

Vil



List of Tables

Table 2.1.

Interacting dimensions in work-based information seeking and retrieval (Vakkari &

Jarvelin, 2005). 19
Table 2.2. Mapping of information seeking subprocesses (Marchionini, 1995) to functions of

the search process (Soergel, 1985). 26
Table 2.3. Methodologies in information seeking research. 31
Table 2.4. Relevance criteria identified in research studies. 42
Table 3.1. Relationships between template/display fields and system components. 58
Table 3.2. Overview of workshop/study participants. 63
Table 3.3. Summary of teacher information. 85
Table 4.1. Summary professional-biographical information about teachers 105
Table 4.2. Exemplar state- and local-level standards for social studies and English 113
Table 4.3. Course, curriculum, and assessment profiles, by teacher 116
Table 4.4. Exemplar pedagogical stances and their expression in lesson plans and content 146

selection.
Table 4.5. Learning objectives and associated content selection queries. 169
Table 4.6. Numbers of lesson plans and assessments, by teacher. 179
Table 5.1. Portions of teachers' answers to pre-workshop focus questions. 191
Table 5.2. Search sequence and rationale from Carl [SS-H/11/Specific]. 193
Table 5.3. Chronological list of segments added to Mary's lesson plans. 196
Table 5.4. Connections between teachers' queries and rationales. 203
Table 5.5. Example of trial-error-reformulation sequence from Carl. 213
Table 5.6. Workshop system’s information entities and their elements. 215
Table 5.7. Example query sequence with no apparent system analysis. 218
Table 5.8. Summary statistics of queries and segment views, by teacher. 221
Table 5.9. Query topic categories and exemplar queries. 224
Table 5.10. Distribution of teachers' topical queries by category. 225
Table 5.11. Descriptions of teachers' lesson plans and associated queries. 230

viil




Table 5.12. Comparison of searching and browsing behaviors: Mary and Jimmy. 232
Table 5.13. Search sequence and rationale from Mary [E-LA/8/None]. 235
Table 5.14. Query styles of social studies teachers. 237
Table 5.15. Query styles of English teachers. 238
Table 6.1. Relevance criteria identified in current study and Lawley, Huang, and Soergel

247

(2005)

Table 7.1. Search processes and tools from current study mapped to Soergel's (1985) functions 291

and Marchionini's (1995) subprocess of information search.

X




List of Figures

Figure 2.1. The information user and the universe of knowledge, adapted from Wilson 12
(1981).
Figure 2.2. Information need and seeking, adapted from Wilson (1981). 13
Figure 2.3. Levels of consideration in CWA, from Vicente (1999). 15
Figure 2.4. Conceptual framework. 43
Figure 3.1. Workshop system default view. 48
Figure 3.2. Workshop system lesson plan view. 50
Figure 3.3. Workshop system Results display. 53
Figure 3.4. Workshop system Segment Display. 54
Figure 3.5. Workshop system Segment Assessment template display. 56
Figure 3.6. Vocabulary list interaction interface. 57
Figure 3.7. Thesaurus page. 60
Figure 3.8. Screen capture of Mary's transaction log spreadsheet. 94
Figure 4.1. Interagtion between Alan’s [SS-H/1/Specific] lesson planning and content 173
selection.
Figure 4.2. Example of learner participation's influence on content selection. 177
Figure 4.3. Example of content selection to inspire learner participation. 178
Figure 5.1. Screen capture of results for Carl's ‘soviet prisoners’ query. 212
Figure 5.2. Proportion of queries submitted by social studies versus English teachers, per 297
topic category.
Figure 7.1. Information need context. 289
Figure 7.2. Facets of the Information search process. 300
Figure 7.3. Relevance judgment process: Item rejected due to Production quality. 305
Figure 7.4. Relevance judgment process: Item rejected due to Appropriateness. 307
Figure 7.5. Relevance judgment process: Item selected. 309
Figure 7.6. Model of Context-embedded Information Seeking Process. 311
Figure 7.7. Reference interview as interaction model. 319




There 1s a new profession of trail blazers,
those who find delight in the task of establishing useful trails
through the enormous mass of the common record.

— Vannevar Bush, 1945

xi



Chapter 1: Introduction

Truly significant attainments become lost in the mass of the
inconsequential. The difficulty seems to be, not so much that we
publish unduly in view of the extent and variety of present day
interests, but rather that publication has been extended far beyond
our present ability to make real use of the record.

— Vannevar Bush, 1945

1.1 Problem Statement

1.1.1 The Information Problem

In this discussion, the information problem refers to the challenges involved in
finding intellectual and physical access to recorded information. Many concepts and
terms capture aspects of the information problem, such as information overload,
organization underload, overchoice, low signal-to-noise ratio, information pollution,
censorship, illiteracy, ambiguity, polysemy, synonymy, homonymy. Although the
information problem is frequently characterized as a sign of the times, the need for
and practice of techniques for storing, organizing, and accessing information extend

at least as far back as the ancient libraries of Rome, Egypt, and China.

1.1.2 Challenges of Teaching
The United States Department of Education projects that 3.2 million men and women
worked as public school teachers in 2009 (U.S. Department of Education. Institute of

Education Sciences, National Center for Education Statistics, 2009). The following
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excerpts from the Bureau of Labor Statistics Occupational Outlook Handbook (2009)

describe the nature of teachers' work:

e Teachers act as facilitators or coaches, using classroom presentations or
individual instruction to help students learn and apply concepts in subjects
such as science, mathematics, and English. They plan, evaluate, and assign
lessons; prepare, administer, and grade tests; listen to oral presentations; and
maintain classroom discipline. Teachers observe and evaluate a student's
performance and potential. They are increasingly asked to use new assessment
methods.

e Teachers also grade papers, prepare report cards, and meet with parents and
school staff to discuss a student's academic progress or personal problems.

e Teachers often work with students from varied ethnic, racial, and religious
backgrounds. With growing minority populations in most parts of the country,
it is important for teachers to work effectively with a diverse student
population.

e Accountability standards also may increase stress levels, with teachers
expected to produce students who are able to exhibit a satisfactory
performance on standardized tests in core subjects. Many teachers,
particularly in public schools, also are frustrated by the lack of control they
have over what they are required to teach.

e Teachers are sometimes isolated from their colleagues because they work
alone in a classroom of students. (http://www.bls.gov/oco/ocos318.htm)

1.1.3 Teachers’ Experience of the Information Problem

Teachers work in a fast-paced, unpredictable, and information-rich environment that
almost constantly presents physical, emotional, and cognitive challenges. Among
their many duties, teachers are responsible for the creation, implementation, and
revision of lesson plans. A subtask of lesson planning is content selection, which
occurs when teachers seek outside content, such as readings, audio recordings, Web
sites, or videos to incorporate into their lesson plans. Locating materials is a key
activity in lesson planning (Clark & Yinger, 1979). From the perspective of this study,
content selection is a kind of information seeking that is performed in a work-task

situation (Bystrom & Hansen, 2002). Content selection might be an especially
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difficult type of information seeking because of the compound challenges that come
from the information problem and the complexities of the teaching occupation. In
studies of teachers' lesson planning activities, content selection has found to be
especially difficult (Chung, 2000; Venn & McCollum, 2002; Recker, Dorward, &

Nelson, 2004; Perrault, 2005).

1.2 Purpose of the Study
The purpose of this study was to understand how teachers experienced the
information access task known as content selection during use of the Shoah
Foundation’s Visual History Archive of Holocaust survivor testimony. The
mechanism for constructing this understanding was an integrative conceptual
framework that used existing models to examine the context and process of
information seeking, evaluation, and selection. The goals of the study were to:
e Systematically depict teachers’ content selection as a context-embedded
instance of information seeking, and thereby
o Generate recommendations for the design of systems and processes that
accommodate teachers’ goals and constraints during content selection,
and thereby
= Mitigate the effects of the information problem during content
selection;
o Test the efficacy of this conceptual framework for guiding the collection,
analysis, and understanding of data about the information seeking process and

its surrounding context.
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1.3 Summary of the Study

The impetus of this study was the development of a conceptual framework that
incorporated three main elements of the information seeking process:

e The information need context,

e The information search process, and

e Relevance criteria.

The framework’s purpose was to explore:
e T.D. Wilson’s 1981 model, “Factors that influence needs and information
seeking behavior,” as a template for depicting the context within which
information seeking occurs;
e Relationships between this portrait of context and the information search
process;
e Relationships between this portrait of context and the formation and use of
relevance criteria;
e Relationships between information search and the formation and use of
relevance criteria.
A series of research questions was generated to guide exploration of the framework’s
elements and relationships. The framework and research questions are described in
Chapter 2.

In August 2006, eight public high-school teachers (four English, four social
studies) attended a week-long professional development workshop at the University

of Maryland. During the workshop, the teachers worked both independently and
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collaboratively to select content for their own lesson plans, using a custom software
system that combined a lesson planning module with an information retrieval module.
The retrieval module provided access to a subset of the Shoah Foundation’s Visual
History Archive of Holocaust survivor testimony.

Data were collected before and throughout the workshop, including
interviews, fly-on-the-wall recordings, system transaction logs, lesson plans, free
writes, and observer notes. Data collection protocols were tailored to the demands of
the research questions, and qualitative analysis was performed, especially the
techniques of constant comparison (Glaser & Strauss, 1967) and matrix analysis
(Miles & Huberman, 1994).

The findings of this study are presented in the form of rich descriptions from
multiple sources of data of the characteristics and relationships of the Information

Need Context, the Information Search Process, and Relevance Criteria.

1.4 Contributions

This study's contributions include the following:
1. Systematic and detailed description of the five layers of information need
context and their implications for content selection. The five layers of
information need context are:

e Environment,

e Role,
e Person,
e Task, and
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¢ Information source.

2. Rich descriptions of teachers' thoughts, behaviors, functions, and processes
during the information search process of content selection. A duo of facets
was introduced to organize and understand information search from a new
perspective. The facets are Conceptualizing and Actualizing.

3. List of relevance criteria, with detailed descriptions and examples, that
teachers used or wished to use during the process of searching for, judging,
and selecting content for lesson plans.

4. Preliminary descriptions of interactions between layers of context and
elements of the information seeking process. For example:

e The topics of English teachers' system queries were broader or more
abstract than the topics of social studies teachers' queries.

e Lesson planning influenced information search when the topics and/or
objectives dictated what kinds of content should be used to enhance
students' learning experience.

e Information search influenced lesson planning when teachers came
across content (usually unexpectedly) that gave them new ideas or

inspiration for instructional topics or activities.

1.5 Structure of the dissertation

The rest of this dissertation is structured as follows:
e Chapter 2 reviews literature relevant to this study and introduces the

conceptual framework and research questions.
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e Chapter 3 describes the study's methodology and limitations.

e Chapters 4 — 6 present the findings of the three research questions that
were explored during this study.

e Chapter 7 discusses the findings and presents contributions, implications,

and areas for future research.
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Research Questions

Presumably man's spirit should be elevated if he can better
review his shady past and analyze more completely and
objectively his present problems.

— Vannevar Bush, 1945

This chapter describes models, methods, and findings from three core sectors
of information studies literature:

e Information needs and contexts,

e Information seeking process, and

e Relevance.

Before the literature review branches into topical sub-areas, the remainder of
this section will introduce the user-oriented perspective from which this study
proceeds, which is best understood in juxtaposition to the system-oriented
perspective.

Development strategies for information retrieval systems grew from what is
now known as the system-oriented perspective. System-oriented information retrieval
processes use computational text-matching with statistical and probabilistic
mechanisms to match queries with information entities (Sparck Jones, 1988; Salton,
1996). From this perspective, a query is taken at face value as an expression of the

user’s information need (Baeza-Yates & Ribeiro-Neto, 1999). Information retrieval
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systems are evaluated by virtue of their ability, given a query, to select relevant and
avoid irrelevant information entities in the retrieval set. Relevance is seen as a
relationship between a query and an information entity. The vast majority of system-
oriented evaluation studies are performed in controlled, experimental settings, where
relevance decisions are made by assessors rather than by real users with genuine
information needs (for example, Voorhees & Harman, 2005).

The user-oriented view arose as researchers began to criticize the absence of a
person in system-oriented models of information retrieval. In an early and seminal
paper, Cuadra and Katter (1967) illuminated potential pitfalls in assuming relevance
to be a stable indicator of quality. In their study, subjects judged the relevance of a set
of documents both before and after being assigned a specific point of view from
which their judgments should be made (i.e., a document use scenario). This simple
shift in cognitive orientation caused significant changes in the relevance judgments
that had been made from the subjects’ native perspectives. These findings suggest that
relevance is subjective. Throughout the decades succeeding Cuadra and Katter’s
study, we have seen a proliferation of literature — both experimental and theoretical —
that espouses the user-oriented view (including P. Wilson, 1973; Kemp, 1974; T.
Wilson, 1981; Soergel, 1985; Schamber, Eisenberg, & Nilan, 1990; Kuhlthau, 1991;
Marchionini, 1995). This view is characterized by its emphasis on the user as the
central player in information seeking and retrieval situations, with acknowledgment
of the complexity that comes with the territory. The category of literature that could
be considered user-oriented is so vast that one could find little else in common among

its texts, except perhaps for the interactive (or iterative or communicative) nature of
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the information seeking process. It should not be assumed that the rise of the user
orientation meant the demise of the system orientation. Each perspective examines
and evaluates different levels and aspects of information seeking and retrieval
(Saracevic, 1995), and each can take ownership of advancements in basic and applied
information science research (Hjorland, 1996; Salton, 1996). Because the impetus of
this study is primarily oriented toward understanding the characteristics and
influences of the information seeker’s personal, situational, and environmental
context, the remainder of the discussion will assume a user-oriented perspective of

information seeking as a phenomenon that is cognitive, interactive, and situational.

2.1 Information Need Context

The person who seeks information does so because of an experienced need for

information. The nature of that need has very much to do with factors of this person’s
experience that existed before she came to our attention as an information seeker. The
first subsection of the /nformation Need Context discussion will focus on models and
research that deal with the influence of contextual and situational factors on the need,

seeking, and use of information.

2.1.1 Embedded Users

A large portion of information studies research has been dedicated to
understanding users. The more we can learn about when, why, where, and how people
seek and use information, the better we can represent and structure information so

that it is salient, accessible, and comprehensible. Some have looked for the answers to

10
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those questions in the characteristics of users and the worlds in which they live.
According to several models from the user-oriented tradition, often called cognitive
or contextual models, user needs and information behavior cannot be meaningfully
depicted independent of their contexts (e.g., T. Wilson, 1981; Belkin, Oddy, &
Brooks, 1982; Savolainen, 1995; Dervin, 1998; Ingwersen, 2002; Fidel & Pejtersen,
2004). T.D. Wilson’s two models from 1981 — one of the information user and one of
the information need — emphasize the embeddedness of the user in a larger context.
Wilson presented these models of the user-in-context in response to what he called
the “seemingly intractable problems” of studying user needs. This intractability was
at least partially attributable to the failure of previous studies to explore the context
from which users' information needs arise. Simplified versions of these two models
(i.e., arrows removed) are depicted in Figure 2.1 and Figure 2.2. In Figure 2.1, the
User is surrounded by a Reference Group (people can have many reference groups,
such as coworkers, friends, etc.), which is surrounded by the user’s Life World,
defined as “the totality of experiences centred upon the individual as an information
user” (T. Wilson, 1981, p. 661). The user-entities have some contact with an
Information System, which is depicted alone in the diagram with the understanding
that it represents one of many such systems in the Universe of Knowledge. Each
Information System includes a fraction of the content of the realm of available

Information Resources.

11
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Universe of knowdedge

Imfarmation system

Reference

Information

fedistar resoLrces

II
Technology

Figure 2.1. The information user and the universe of knowledge, adapted from Wilson
(1981).

Figure 2.2 shows the Person from a different perspective, as a being with
needs, who has a Role (out of which information needs may arise), which operates
within an Environment. There are several different types of Environment within
which the person-in-role can operate, and any combination of these environments can
overlap at any given time. Different kinds of Barriers can impede Information
Seeking Behavior. In their model of professionals’ information seeking, Leckie,
Pettigrew, & Sylvain (1986) and Taylor (1991), also emphasize the importance of the
worker’s role and intervening variables in shaping the information need and

information seeking behavior.

12
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Perzonal,
interperzonal, and
Erwironment environimental
Eee— harrierzs
Fole
Person
Phyziological needs
Affective needs
Cognitive needs )
4 Infarmation
Seeking
Wiark rale Blehaviar
Petformance level D
Wiark environment
Socio-cultural environment
Politico-economic environment
Physical environmert

Figure 2.2. Information need and seeking, adapted from Wilson (1981).

Ingwersen’s cognitive model of information seeking and retrieval (Ingwersen,
1992, 2002) also depicts different layers of context — organizational, social, and
cultural — in addition to emphasizing the user’s cognitive, emotional, and historical
aspects. Ingwersen’s theory also contributes the concept of polyrepresentation,
whereby every actor who comes into contact with an information object comes from a
distinct context, which has some influence on that actor’s interpretation of and
interaction with the object. These actors include authors, editors, publishers, and
indexers, as well as the people who create the data structures, algorithms, and
interfaces of the information systems used to store, represent, and retrieve
information objects (Larsen & Ingwersen, 2005).

Taylor’s (1991) model of Information Use Environments (IUEs) adopts a

sociological perspective for understanding groups of information users. In Taylor’s

13
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research and most of its derivatives, the user groups are defined by a common

profession of practice (e.g., Taylor studied engineers, doctors, and lawyers). Taylor’s

conception of environment is another form of context, which consists of four
categories of elements:

1. People — Certain characteristics of the people who belong to a (professional) set
will be relevant to defining the IUE, such as demographic variables (but only
some will apply), media use (types of media used and manner of use), social
networks, and attitudes;

2. Problems — Each IUE has a particular class of problems that arise from the
setting. He uses teachers as an example: their problems include subject matter,
classroom management, and administration. The information seeking and use of
teachers come forth to solve or manage these particular problems;

3. Settings — Taylor specifies four dimensions that define the setting of an IUE:
organization, domain of interest, access to information, and history and
experience;

4. Solutions — People's perceptions of the characteristics of their problems spawn the
expectations they will have about solutions. The requirements that emerge from
problem understanding will determine the type of information use that will
characterize the solution.

Information behavior, according to Taylor, is “the sum of activities through which

information becomes useful” (1991, p. 221). Information behavior is produced by

these four elements of IUEs. In the frame of the current discussion, Taylor's elements

of information behavior are analogous to layers of information need context.

14
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Cognitive Work Analysis (CWA) (Vicente, 1999; Fidel & Pejtersen, 2004)
brings the user-oriented, cognitive/contextual perspective to the hands-on level of
analyzing and designing complex information systems. CWA’s analytic structure is
designed to simultaneously focus on the worker’s thoughts and perceptions, the task’s
requirements and procedures, and characteristics of the surrounding physical, social,
and organizational environments. The primary operational constructs are the worker’s
goals and the contextual constraints (personal, social, organizational, environmental)
that shape interactions with information. One of CWA’s strengths is that its
framework allows for rigorous and systematic representation of multidimensional and
complex phenomena, such as information seeking. Figure 2.3 shows how CWA
structures levels of analysis from the ecological to the cognitive. Data from each of
these levels can be represented and analyzed with tools such as flow maps,
abstraction-decomposition models, product-process models, and other meaningful,

structured information displays.

Ecological
Wiark domain

\ Cortrol tasks /
\ Slrategies /
\ Social-organizational /

Cognitive
\ Wiorker competencies /

Figure 2.3. Levels of consideration in Cognitive Work Analysis, from Vicente (1999).

15
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2.1.2 Information Needs

Information need has been a topic of abundant discussion for more than half a
century of research in LIS and related fields, including communication, psychology,
and sociology (Case, 2002). In the tradition of cognitive perspectives of information
behavior, Harter (1992) defines information need as,

The current cognitive state of an information seeker
and, as such, constantly changing ... [It] includes not
only a topical statement of the subject of the inquiry
and why it is of interest to the individual, but also all
other assumptions that comprise the current context (p.
600).

Belkin (1980) and Dervin (1983) conceptualize information need as an
absence rather than as a presence. Belkin describes the need as an anomalous state of
knowledge, which by the very nature of the anomaly, is especially troublesome for an
information seeker to express. The best match principle, which underlies traditional
text-matching retrieval approaches, only works to the extent that the user can generate
a description of something that he, by definition, does not know about. Furthermore,
he must generate this description using the same terminology as the targeted
information objects. This anomaly can continue throughout a series of interactions
with a retrieval system and, unless the user becomes more informed during these
interactions, he will be no better equipped to judge the relevance of information
objects in the retrieval set than he was to formulate a query (Bean & Green, 2001).

In Dervin’s (1983) sense-making model of information seeking, the
information need is a gap that the user perceives when his sense (his understanding)

of the world in the here-and-now is insufficient to enable movement through the

situation. The gap “can be filled by something that the needing person calls
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information” (p. 156), which will require the user’s active integration of the content
into his ever-changing sense. Hence, the key to understanding a user’s need is to learn
about the situation from which the need arose and the use the person plans to make of
the sought information (Dervin & Dewdney, 1986).

One of the difficulties of studying information needs is that they are internal,
subjective, and unobservable (Belkin & Vickery, 1985 ; Case, 2002). Methods for
documenting needs include interviews (Wang & Soergel, 1998), question analysis
(Saracevic, Kantor, Chamis, & Trivison, 1988), and users’ problem statements
(Belkin, Oddy, & Brooks, 1982). Dervin’s sense-making methodology promotes the
use of open-ended, neutral questions to allow the respondent room to express an
answer using his own concepts and constructs, rather than the interviewer’s (Dervin,
1983; Dervin & Dewdney, 1986).

T. Wilson (1997) incorporated psychological research into his theory of
information behavior, which links information needs and information seeking with
uncertainty (Atkin, 1972), stress, and coping. Taylor (1962) describes the information
need’s passage through a series of stages, from its first rumblings in the mind of the
user (visceral need) to its expression as a query (compromised need). Each stage
represents a transformation of the need away from its true, native state to a state that
is communicable to a human or system. Following Taylor, other important models
depict the information need as initially ill-defined, yet owning the potential to
increase in shape and focus via information seeking (Belkin, Oddy, & Brooks, 1982 ;
Bates, 1989; Kuhlthau, 1991; Marchionini, 1995; Tang & Solomon, 1998; Pennanen

& Vakkari, 2002; Vakkari, Pennanen, & Serola, 2003). The research focus has moved
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over time from the information need itself to the task or problem behind the
information need (Belkin, Oddy, & Brooks, 1982; Soergel, 1985; Dervin & Dewdney,

1986; Leckie, Pettigrew, & Sylvain, 1986; Vakkari, 2001; Bystrom & Hansen, 2002).

2.1.3 Task-Oriented Frameworks

Information seeking is an activity people engage in to fulfill other needs
(Belkin, Oddy, & Brooks, 1982; Bystrom & Hansen, 2002; Case, 2002). Increasing
the level of specificity from models of context-embedded information seekers, task-
and work-oriented models allow for much more structure in isolating aspects of the
situation for study. General models of information needs and information seeking
must necessarily be vague to allow for the variability in the goals and manner of
information seeking, and the myriad facets on which information seekers can differ
from each other. Describing the information seeking situation in terms of task
characteristics allows for greater specificity and variables that can be studied and
compared more systematically (Vakkari & Jarvelin, 2005).

Vakkari (2001) developed a model of the task-based information retrieval
process that incorporates users’ mental models with requirements and expectations of
sought information relative to the greater task. He found that mental models and stage
of task performance influence several characteristics of the information seeking
process, including search tactics and term selection. Relevance and search success,
from a task perspective, should be evaluated based on how well the information helps
the user to complete the task (Soergel, 1976, 1985; Bystrom & Hansen, 2002). The

mechanisms described with Cognitive Work Analysis, above, are specifically
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designed to be applied to the study of work tasks. Furthermore, Vakkari & Jarvelin
(2005) identified nine dimensions that interact during work-based information
seeking and retrieval. Aspects of the dimensions, presented in Table 2.1, can be
operationalized for use as dependent variables, independent variables, and focal

phenomena for research.

Table 2.1. Interacting dimensions in work-based information seeking and retrieval
(Vakkari & Jarvelin, 2005).

Dimension Description

Work Task As defined or required by the organization.

Search Task As understood by workers, organizational practice.

Actor A worker with knowledge, skills, motivations, and emotions.
Perceived Work Task As perceived and performed by the actor.

Perceived Search Task As perceived and performed by the actor.

Document Information contents as perceived by actor.

Algorithmic Search Engine Query-to-document matching, ranking.

Algorithmic Interface Mechanisms for presenting system functions, inputs, and outputs.
Access & Interaction Between the actor and the interface.

2.1.4 Lesson Planning as Task: The ASSURE Model

This study applied a conceptual framework describing context, information
search, and relevance judgment to the task of adding digital library content to lesson
plans. In this case, the information seeking task is content selection, and content
selection’s parent task is lesson planning.

It was important to find a lesson planning model that matched the task’s
characteristics at an appropriate scope for this particular study. The ASSURE model
(Smaldino, Russell, Heinich, Molenda, & Cavanaugh, 2005) describes procedures for
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planning instruction with an eye toward the selection of materials to support teaching
and learning. The procedures are laid out in the following steps:

e Analyze learners,

State objectives,

e Select methods, media, and materials,

e Utilize media and materials,

e Require learner participation, and

e Evaluate and revise.
“These steps taken together constitute a ‘Case Sample’ — or lesson plan — that
describes the instructional planning used by a ... teacher” (p. 49).

The ASSURE model has been chosen as a task framework for this study
because of its emphasis on selection and use of media in “the daily life of the
classroom” (Smaldino et al., 2005, p. 11). Several models of instructional design and
instructional planning were considered and rejected for various incompatibilities: too
broad (e.g., Molenda, 2003), too rigid or complex (Morrison, Ross, Kalman, & J. E.
Kemp, 2003; Dick, L. Carey, & J. O. Carey, 2005), no inclusion of content selection
as a step (Gagne, Wager, Golas, & Keller, 2005), or they too narrowly applied to the
use of instructional media formats (Reiser & Gagne, 1983).

Of narrower scope than all-encompassing lesson-planning models, the
ASSURE model is a lesson planning and content selection model for teachers who
have decided to incorporate media into their lessons. “If you are going to use media
and technology effectively you must plan systematically for their use. ... The

ASSURE model is a guide to the major steps in this planning” (Smaldino et al., 2005,
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p. 47). More local (to the classroom) and less technical than models of instructional
design, the ASSURE model is geared toward teachers, i.e., those who implement
instruction (Smaldino et al. 2005, p. vi). Because of this scope, ASSURE is not a
comprehensive or complete model of the instructional process:

The ASSURE model — a procedural guide for planning and

conducting instruction that incorporates media and technology —

assumes that training or instruction is required. A full-blown

process of instructional development would begin with a needs

assessment to determine whether instruction is the appropriate

solution ... [The ASSURE model] is less ambitious than models of

instructional development, which are intended to guide the entire

process of designing instructional systems. Such models include

the procedures of the ASSURE model and the processes of needs

analysis, subject matter analysis, product design prototype tryout,

system implementation, and the like. ... The ASSURE model, on

the other hand, is meant for the individual instructor to use when

planning classroom use of media and technology (Smaldino et al.,

2005, p. 49, emphasis added).

The narrower scope of the ASSURE model is more appropriate for the current
study than broader or more complete models of instructional development because
the current study’s conceptual framework is meant to be applied only to the
immediate task of content selection as an information behavior. Because this
conceptual framework pays substantial attention to the context within which content

selection occurs, it makes sense to attend to the steps that precede and succeed

ASSURE’s Step 3 (Select Methods, Media, and Materials).

2.2 Information Search Process

Moving forward from the contexts and situations that bring forth information

needs, we find users engaged in the information search process, where they
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communicate and interact with people and systems to search for information. Section
2.2.1 introduces three general models of information search that break the process
down into activities, stages, and subprocesses. Section 2.2.2 describes exploratory
search, a category of information seeking that includes learning and investigating, as
opposed to more basic or discrete search tasks, like fact retrieval and lookup
(Marchionini, 2006). Section 2.2.3 reviews common research methods used in
information seeking studies, and Section 2.2.4 summarizes the findings of research on

teachers as information seekers.

2.2.1 Stages and Activities of the Information Search Process

Studies of information seeking behavior have found that search processes of
many different kinds tend to include a limited number of activity types, and thoughts
and feelings about the information search tend to follow the same general
progression. While individual models differ in levels of granularity and focus
(affective, cognitive, behavioral), the models described below have been designed or
expanded to describe the search process in general, independent of user type or task
(Case, 2002; Bates, 2005; Kuhlthau, 2005).

Soergel (1985) presents a model of the search process that includes six step-
wise functions, which are orthogonal to two ongoing processes. The model was
originally conceived in the context of a user working with a human intermediary.
Since that situation does not apply in the current context, functions five and six from

Soergel's model will not be included in further discussion, as they describe the
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intermediary's presentation of and interactive review of results with the user. The four
remaining functions are:
e Recognize and state the information need,
e Develop the search strategy,
o Formulate the query conceptually,
o Select sources and arrange them in a search sequence,
o Translate conceptual query formulation into the language of each source,
e [Execute the search strategy,
e Review search results and revise search.
The two orthogonal processes are:
A. Interaction, and

B.  Monitor the search process and assess results.

Ellis (1989) used a grounded theory approach to study information seeking
behavior of academic social scientists and identified six types of search activities
which can be used to categorize most search behaviors:

e Starting — making the first moves of the search process,

e Chaining — following promising citations from the source document,

e Browsing — exploring information within an area of interest, “semi-directed

searching,”

e Differentiating — filtering search results by comparing and judging the nature

and quality of available sources,

e Monitoring — following selected sources to stay abreast of a topic,
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e Extracting — systematically working through sources to find relevant content.
Ellis’ model has been used to classify search activities in other disciplines (e.g., Ellis,
1993; Ellis, D. Cox, & Hall, 1993; Makri, Blandford, & A. Cox, 2008; Makri &
Warwick, 2010) and information environments (Choo, Detlor, & Turnbull, 1999 ;
Makri, Blandford, & Cox, 2008). Ellis’ model does not suggest any particular
sequence of the search activities, but it does provide a stable and descriptive overview
of the variety of behaviors that constitute information seeking, many of which go
beyond traditional query-review-select activities.

Kuhlthau’s model (1991) of the search process is one of the field’s most
heavily cited models of information seeking. Developed over the course of several
studies and combined methodologies, Kuhlthau’s model presents a sequential
progression of the thoughts, feelings, and activities of the information seeking
process. The stages are:

e Initiation — awareness of need, beginning of process;

e Selection of topic and information seeking approach;

e Exploration of the topic's information space;

e Formulation of a topical focus, by synthesizing information

gathered thus far;

e Collection of information about the focused version of the topic;

e Presentation of information via incorporation into the task product.

The cognitive aspect of information seeking could be summarized as a gradual
increase in specificity of thought and interest in topic. The accompanying behaviors

involve shifting relevance criteria from topical to pertinent (i.e., appropriate to the
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situation (Soergel, 1985)). During the research studies from which she refined her
model, Kuhlthau developed a process survey questionnaire that could capture
information about a respondent’s stage in the search process at a given time
(Kuhlthau, 1991). The survey has since been used in other studies, allowing for
results of different studies to be compared on facets related to the model (stage,
thoughts, feelings, behaviors) (Kuhlthau, Turock, George, Varlejs, & Belvin, 1989;
Byron & Young, 2000; Pennanen & Vakkari, 2002; Vakkari, Pennanen, & Serola,
2003).

Another model, this one from Marchionini (1995), provides a list of subprocesses
that comprise the information seeking process. Marchionini’s model emphasizes user
interactions with electronic information systems and potential iterations among
subprocesses in response to system feedback. The subprocesses in Marchionini’s
model are:

e Recognize and accept an information problem,

e Define and understand the problem,

e Choose a search system,

e Formulate a query,

e Execute search,

e Examine results,

e Extract information,

e Reflect/iterate/stop.

Lenell (2006) used Marchionini’s model as a frame for understanding information

seeking of science teachers.
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Of the information seeking process models presented in this section, the ones
that fall first and last, chronologically speaking, have the greatest similarity to each
other as well as the highest degree of compatibility with the purpose of this study.
These models are Soergel's (1985) functions of and Marchionini's (1995)
subprocesses of the information seeking process. Table 2.2, below, shows how

Marchionini's subprocesses map to the functions and processes in Soergel's model.

S1 Recognize and state need M1 Recognize and accept information
problem

M2 Define and understand problem

S2.1 Formulate query conceptually

M2 Define and understand problem
M4 Formulate query

S2.2 Select & sequence sources

M3 Choose a search system

S2.3 Translate conceptual query into source
language

M4 Formulate query

S3 Execute search strategy

M35 Execute search

S4 Review results

M6 Examine results

S5 Edit results

S6 Check helpfulness of results

SA Interact M7 Extract information
MA Subprocess transitions
SB Monitor M8 Reflect/iterate/stop

Legend: S — Soergel; M — Marchionini. Soergel & Marchionini items denoted by a letter A or B
rather than a number are orthogonal, ongoing processes.

Table 2.2. Mapping of information search subprocesses (Marchionini, 1995) to
functions of the search process (Soergel, 1985).

2.2.2 Exploratory Search: Query, Browse, Think, and Learn

Exploratory search is a type of information seeking that tends to be open-
ended, iterative, and multi-tactical (R.W. White & Roth, 2009; M. L. Wilson, Kules,
Schraefel, & Shneiderman, 2010). Exploratory searches are characterized by affective
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and cognitive uncertainties, such as lack of familiarity with the search topic, the
information system, or the process of gathering information (R. W. White & Roth,
2009). The term exploratory search describes the cognitive-contextual circumstances
and process of information seeking. This concept is broader than its close relative,
interactive information retrieval, which Ingwersen (1992) defines as, “interactive
communication processes that occur during retrieval of information by involving all
the major participants in IR, i.e., the user, the intermediary, and the IR system” (p.
228).

While exploratory search is relatively young as a formal specialization within
information studies, the conceptualization of information seeking as potentially
exploratory and incremental is not new (e.g., Chang & Rice, 1993). For some time,
studies have found evidence of a constructive, evolutionary process that occurs as
people interact with information systems. The traces of this evolution can be found by
examining different types of interactions and their effects on information seeking
outcomes. Browsing and searching, the two most common acts of user-to-system
communication are two such interaction types. (In the current discussion, searching
refers rather narrowly to user-generated queries submitted through a formal system
mechanism).

Browsing and searching activities can be used together to deploy many different
cognitive approaches and strategies, even during a single search session (Robins,
1997; Xie, 2000). In her seminal description of berrypicking as an information
seeking strategy, Bates (1989) described searching and browsing as separate yet

highly integrated activities. Browsing behaviors, which involve moving through and
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scanning some physical display of information (especially audio and/or visual), can
be recognition-based, interactive, exploratory, and instructive (Canter, Rivers, &
Storrs, 1985; Shneiderman, Brethauer, Plaisant, & Potter, 1989; Chang & Rice, 1993).
While the levels of focus and intensity may vary (e.g., from casual window shopping
to urgently scanning for milk before the grocery store closes), browsing is an
intentional act (Chang & Rice, 1993). Canter, Rivers, and Storrs (1985) identified five
browsing strategies, listed below.

1. Scanning — superficial search of a large area;

2. Browsing — following a path until objective is reached;

3. Searching — striving to reach a specific goal;

4. Exploring — determining characteristics of the information landscape;

5. Wandering — purposeless, unstructured movement through information.
Differences in strategy and degree of focus can depend on several factors, including
goal specificity, topic type, searcher characteristics, collection size, subject divisions,
and display type (Marchionini, 1987; Chang & Rice, 1993; Tang, 2002; M. L. Wilson
et al., 2010).

Because there are so many motivations and behaviors that constitute
browsing, users are best supported when information systems provide meaningful
feedback and support for different kinds of navigational interactions (Marchionini,
1987; Waterworth & Chignell, 1991). The most common type of interaction that
combines searching with browsing happens when the user submits a query and then
browses the results for target information and/or “berries” to incorporate into re-

conceptualizing the information need or reformulating the query (Bates, 1989). Bean

28



Chapter 2: Literature Review, Conceptual Framework, and Research Questions

& Green (2001) suggest a two-step process by which contributory and inhibitory
relevance criteria are used. Contributory relevance criteria, which are usually topical
and content-oriented, are used to cast a wide net in the form of a results set. From
there, inhibitory criteria are used to filter and narrow. This kind of approach matches
well with the query-then-browse paradigm. Studies have found that users appreciate
tools that help them visualize and navigate query-based retrieval sets (R.W. White,
Ruthven, & Jose, 2002; Shen, Vemuri, Fan, Torres, & Fox, 2006; Kules, Kustanowitz,
& Shneiderman, 2006; R.W. White & Roth, 2009; M. L. Wilson et al., 2010).

Even when the results of a query do not directly satisfy the information need,
users can still glean new information from system feedback and use that information
to fuel another act of communication with the system (e.g., refining a query or
following a link). These interactions and iterations are what exploratory search is all
about, and experimental findings provide evidence of incremental learning from the
search process. For example, searchers have been seen to increase the specificity of
their topical vocabulary as they proceed through the information seeking task
(Kuhlthau, 1991; Vakkari, 2001; Pennanen & Vakkari, 2002; Vakkari, Pennanen, &
Serola, 2003). Searchers who know more about their topics tend to incorporate more
concepts into their searches and to make sharper and more definitive relevance
judgments than searchers who know less (Tang & Solomon, 1998; Wildemuth, 2004).
From studies such as these and models that emphasize the exploratory and interactive
nature of information seeking, it becomes clear that the information seeking process
is a journey that is at least as important as its destination. Without directly

experiencing the give-and-take of the search process itself, users lose the benefit of
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gradually constructing a mental model of their topic and its relationship with other

topics and with different information objects.

2.2.3 Methods in Information Seeking Process Studies

Researching the information seeking process presents fewer problems than
researching information needs in that more aspects (although not all) of this process
are observable. Studies of information seeking tend to explore relationships between
search behaviors and other factors, such as affect (Kuhlthau, 1991), cognition
(Kuhlthau, 1991; Pennanen & Vakkari, 2002), topical knowledge and expertise
(Vakkari, Pennanen, & Serola, 2003; Wildemuth, 2004), search expertise (Debowski,
2001; Vakkari, Pennanen, & Serola, 2003), and topic characteristics (Waterworth &
Chignell, 1991; Tang, 2002; Mardis, 2009b). Table 2.3 shows the types of data that

were collected in a selection of information seeking-related studies.
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2.2.4 Teachers as Information Seekers

Relatively little research has been done on teachers' information seeking. The studies that
were found fell into two categories. The first category includes theoretically-based
studies with explicit conceptual frameworks or hypotheses. This category is labeled Basic
research with practical applications. The second category of studies includes evaluative
studies that collected and analyzed data about teachers' information seeking for the
purposes of generating a priori design specifications and/or a posteriori evaluations of
digital collections. In this discussion, the second category is labeled, Applied research

with theoretical implications.

2.2.4.1 Basic research with practical applications
Jantan (1994) investigated high-school physics teachers' use of a CD-ROM of
physics-related educational materials. Seventy-two teachers, who were acting as beta-
testers for the CD-ROM product, used evaluation logs to record their search activities,
indicating:
e Content sections of the product they used,
e Queries they used to search or browse,
e Type of lesson module being worked on (e.g., Demonstration, Lecture
preparation, Laboratory activity), and
e Amount of time spent on task (i.e., module-query session).
Independent variables were self-identified expertise category (i.e., either “crossover” with

little or no physics background, or “prepared” with significant physics background) and
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experience level (10 years or less, 11 - 20 years, or more than 20 years). Crossover
teachers were found to select content for a greater variety of lesson component types and
spend more time searching per component than prepared teachers, suggesting that
teachers with greater expertise in physics needed less content and were able to identify
relevant content faster than non-experts. Teachers with less experience (less than 11
years) used the CD-ROM to find content for labs, lectures, and demonstrations, whereas
teachers with more than 10 years experience worked mostly on demonstrations. Jantan
suggests that this finding indicates that teachers with more experience were seeking
content to enhance existing, well-formed lesson plans, while newer teachers were still
constructing lesson plans and seeking background information for lectures. Neither of the
independent variables in Jantan's study was found to have an effect on information
seeking strategies (i.e., browse vs. query, field-specific vs. multi-field keyword queries,
Boolean construction).

Perrault (2005) used a diffusion of innovation framework to study biology
teachers' online information seeking practices and perceived influences on instructional
planning. The study, which included surveys (N=70) and interviews (N=10), found that
teachers' information seeking practices influenced their instructional planning in a
recursive interplay. Teachers reported a high incidence of unexpectedly bumping into
useful information online while searching on another topic. These unexpected
information objects might be used for additional background on existing learning
concepts or they might inspire entirely new lesson plans or activities. Analysis of
teachers' reports brought forth four themes that characterized information seeking for

instructional planning:
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1. Currency - The biology teachers in this study emphasized the importance of up-
to-date information and scientific developments;

2. Sparking Ideas/Gaining Knowledge - Teachers learned new scientific information
while seeking information for instructional planning and reported getting ideas for
lesson plans and resource materials from their encounters with online information;

3. Resource Management and the Role of Time - Managing and organizing
resources online and in the classroom was an ongoing challenge. Teachers also
reported constant time-related pressures when planning and implementing
instruction;

4. Webs of Sharing - Although teachers were found to value online tools for sharing
instructional materials with known and unknown colleagues, sharing among in-
school colleagues was more dependent on interpersonal, political, and even
physical factors (e.g., widely dispersed classrooms).

In addition to using online resources for their lesson plans, teachers in Perrault's study
reported increasing their own knowledge of biological concepts and relationships, which
they integrated into their planning practices. Information seeking and content learning
were ongoing processes rather than occasional duties.

Lenell (2006) used Marchionini's (1995) model of the information seeking
process to guide analysis of ninth-grade science teachers' (N=8) strategies for seeking
online information for lesson activities. The study compared teachers' use of Google or
the Digital Library for Earth System Education (DLESE) (http://www.dlese.org) to
complete an assigned, 30-minute information seeking task. Data included transaction

logs, think-alouds, and brief interviews. Analysis incorporated the affordances of the two
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search engines as dimensions on which to compare teachers' information seeking
strategies and outcomes. Findings indicated greater efficacy in completing a search task
among teachers with more content-related training than among teachers with more
education-related training, although teachers with less content knowledge had less trouble
with DLESE than with Google for finding instructional content. In both systems, teachers
underutilized advanced or specialized affordances, often in favor of more circuitous
attempts at query reformulation. Teachers' difficulty in adjusting to the specialized
affordances of DLESE were suggested as possibly attributable to "the pervasive influence
of Google experience on users of other search engines" (p. 218). The eighth step in
Marchionini's model, reflection, was found to occur continuously throughout the
information seeking task, beginning as soon as the task was assigned. During this
continual subprocess of reflection, teachers drew on pedagogical knowledge, subject
knowledge, and search knowledge.

Hart (2008) studied information seeking by administrators (N=16), instructional
designers (N=20), teachers (N=147), and students (N=36) in a public, virtual high-school.
He used surveys and phone interviews to collect data about the extent to which different
types of members of the virtual school community use berrypicking strategies (Bates,
1993) when they searched and evaluated information for their school-related duties.
Survey responses suggested berrypicking during search and evaluation, except for the
case of subject searches. This finding, called an anomaly by Hart (p. 120), was
inconsistent with other berrypicking research. It could be an artifact of the survey

instrument or Hart's operational definition of berrypicking.
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2.2.4.2 Applied research with theoretical implications

Beginning in 2000, Recker and colleagues from Utah State University began an
NSF-funded partnership with the National Science Digital Library (NSDL)
(http://www.nsdl.org) to design, implement, and observe usage of Instructional Architect,
a tool that integrated teacher-authorship of learning objects with use of NSDL's collection
of learning resources for the areas of science, technology, engineering, and mathematics
(Recker, Giersch, Walker, Halioris, Mao, & Palmer, 2007). Throughout the duration of
the partnership, Recker and various colleagues have published studies and reports on both
system-oriented and user-oriented aspects of the creation, implementation, evaluation,
and modification of Instructional Architect. Some of these studies have investigated
teachers' motivations, barriers, strategies, and criteria for using digital resources as
content in their lesson plans (Dorward, Reinke & Recker, 2002; Sumner, Khoo, Recker &
Marlino, 2003; Recker, Dorward & Nelson, 2004; Recker et al., 2007). Relevant findings
from these studies include:

Selection Criteria:
e Scientific accuracy (this one considered of utmost importance (Recker, Dorward,

& Nelson, 2004));

e (lassroom-ready resources (no need for modification);
e Common, platform-independent formats;

e Current;

e Real life data;

e Age-appropriate (see also Karchmer, 2001);

e Related to core concepts from state curriculum (see also Karchmer, 2001).
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Design preferences for digital collections:
e Teachers wanted environments where materials were pre-screened for educational
purposes;
e Teachers wanted resources to be indexed with pedagogically-relevant metadata,
such as grade level, subject area, and relevant standards (see also Hedtke, Kahlert,
& Schwier, 2001);
¢ Information objects should be described at the lowest available level of
granularity, such as activities or worksheets, not lesson plans or units;
e Teachers wanted to combine materials from multiple sources.
In their work with teachers at all levels to generate a Web site evaluation rubric, Sumner
et al. (2003) learned that teachers' relevance judgments depended on the pedagogical
purpose at hand. For example, while reporting bias would normally be considered a
rejection criterion (i.e., presence of bias would result in rejection of the resource),
teachers who wanted to teach their students about information literacy might want to find
biased sources to present as examples. In this case, the design recommendation was that
biased resources be included in the collection and indexed as such. “There will always be
a role for some human-generated metadata involving informed judgments with respect to
the range of learning activities for particular educational resources” (Sumner et al., 2003,
p- 277). Sumner et al. described teachers' relevance judgment process as moving on a
“continuum of tolerance,” where few criteria were deal-breakers, and the positives and

negatives of various facets of a resource were weighed against each other.
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Mardis (2009b) examined search logs from the Michigan Teacher Network, a
digital library of educational materials. Of the 337,598 time-stamped search strings
collected between 2004 — 2006, fewer than 500 searches were for curriculum-related
content. The content of the search strings suggested that teachers used this particular
resource to find information about daily practice and the work of teaching. Hedtke,
Kahlert, and Schwier (2001) studied how teachers in Germany used the Internet to find
material for a social science course and found that teachers planned their instructional
activities around available material. Teachers were characterized as using a hunt-and-
gather approach to gather materials for their private collections. Like the teachers in
Sumner et al.'s (2003) study, teachers in this study said they wanted a pool of classroom-
ready material, arranged by subject, grade level, and curriculum unit (Hedtke, Kahlert, &

Schwier, 2001).

2.3. Relevance

“To be found relevant is to be information. To be informative

is to be found relevant” (Harter, 1992, p. 611).

Conversationally, relevance is the term we use to describe information that fits the
circumstances. In scholarly discourse, the matter turns out to be significantly more
complex. Relevance, widely believed to be the core concept of information studies, has
evaded consensus definition. There are, however, two broad, opposing definitions that
correspond with the system-oriented and user-oriented perspectives described above.

According to the system-oriented view, relevance is the relationship between a query and
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an information object. In this case, relevance is objective and stable across time and
situation. The user-oriented definition of relevance sees relevance as the relationship
between an information need and an information object. This definition is the point of
departure for many different interpretations of relevance, since two of its defining
concepts — information and information need — are themselves controversial, as was
discussed in Section 2.1. Aside from disagreements on the definition of relevance, it is
widely acknowledged within the user-oriented school that relevance is subjective,
situational, and dynamic (P. Wilson, 1973; T. Wilson, 1981; Belkin, Oddy, & Brooks,
1982; Soergel, 1985; Schamber, Eisenberg, & Nilan, 1990; Harter, 1992; Ingwersen,
1992; Kekalainen & Jarvelin, 2002; Choi, 2000; Lawley, Soergel, & Huang, 2005; Hung,
2006; A. Taylor, 2009).

One of the great difficulties in defining relevance comes from the difficulty in
defining a successful information retrieval transaction. Under what circumstances is a
retrieval transaction successful? If the user is satisfied? But what if, feeling satisfied, he
unknowingly walked away with incomplete or faulty information? How about if the user
got what he was looking for? What was he looking for: what his query said or what he
was thinking? What if the user did not find the information he needed in the system, but
he did see something in the system that gave him an idea of where else to look? Did the
system succeed?

As P. Wilson’s (1973) definition of situational relevance holds that information
cannot be deemed relevant until it is learned of and accepted by the user, the conundrum
becomes clear. An information system cannot identify a relevance value that does not yet

exist. Another confounding factor in this equation is the documented difficulty users have
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in constructing systemically valid queries (notwithstanding the quality of their semantic
proximity to the information need) (Belkin, Oddy, & Brooks, 1982; Waterworth &
Chignell, 1991; Marchionini, 1995; Debowski, 2001; Pennanen & Vakkari, 2002;
Vakkari, Pennanen, & Serola, 2003; Wildemuth, 2004).

Although relevance itself is unobservable, dynamic, and subjective, relevance
criteria are significantly more amenable to research. Relevance criteria are the individual
elements or characteristics that a user looks for or uses when searching, evaluating,
selecting, and rejecting information objects. Fitzgerald & Galloway (2001) found that
relevance judging incorporates three separate, yet interconnected and concurrent
cognitive processes: topical relevance matching, higher-order evaluation, and decision
making. Evidence of relevance criteria comes from user reports, which are inherently
subjective. This leaves room for misinterpretation or misreporting by researchers or
respondents, but the gradual accumulation of similar or consistent findings across such
studies increases their reliability.

Two broad statements about relevance have been especially prevalent in research
findings. First, perceptions and judgments of relevance change as the user travels through
the information seeking process, suggesting that relevance is a dynamic construct (Tang
& Solomon, 1998; Choi, 2000; A. Taylor, 2009). Bateman (1998) found no significant
change in relevance judgments, but this could be attributable to characteristics of her
methodology, including relatively fine distinctions (six process stages, and only “highly”
relevant documents considered) and small sample (35 respondents) (A. Taylor, 2009).
The second widely-seen finding is that topicality is the central, most important criterion

in almost every relevance judgment situation (Tang & Solomon, 1998; Barry &
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Schamber, 1998; Wang & M. D. White, 1999; Choi, 2000; Vakkari & Hakala, 2000;

Lawley, Huang, & Soergel, 2005; Yang, 2005).

2.3.1 Studies of Relevance Criteria

There have been many studies that enumerate users’ relevance criteria and/or
describe when and how the criteria are used. While some idiosyncratic criteria exist for
partic