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This research explores, using a Grounded Theory approach, the question of how a 

particular group of undergraduate university students differentiates the values of 

retrieved information in a contemporary research process. Specifically it attempts to 

isolate and label those specific techniques, processes, formulae—both objective and 

subjective—that the students use to identify, prioritize, and successfully incorporate the 

most useful and valuable information into their research project. 

 The research reviews the relevant literature covering the areas of: 

epistemology, knowledge acquisition, and cognitive learning theory; early relevance 

research; the movement from relevance models to information seeking in context; and 

the proximate recent research. A research methodology is articulated using a Grounded 

Theory approach, and the research process and research participants are fully explained 

and described. 



 v 

 The findings of the research are set forth using three Thematic Sets—

Traditional Relevance Measures; Structural Frames; and Metaphors: General and 

Ecological—using the actual discourse of the study participants, and a theoretical 

construct is advanced. Based on that construct, it can be theorized that identification and 

analysis of the metaphorical language that the particular students in this study used, 

both by way of general and ecological metaphors—their stories—about how they found, 

handled, and evaluated information, can be a very useful tool in understanding how the 

students identified, prioritized, and successfully incorporated the most useful and 

relevant information into their research projects. It also is argued that this type of 

metaphorical analysis could be useful in providing a bridging mechanism for a broader 

understanding of the relationships between traditional user relevance studies and the 

concepts of frame theory and sense-making. Finally, a corollary to Whitmire’s original 

epistemological hypothesis is posited: Students who were more adept at using 

metaphors—either general or ecological—appeared more comfortable with handling 

contradictory information sources, and better able to articulate their valuing decisions. 

 The research concludes with a discussion of the implications for both future 

research in the Library and Information Science field, and for the practice of both Library 

professionals and classroom instructors involved in assisting students involved in 

information valuing decision-making in a research process. 
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CHAPTER 1: Introduction to the Research Problem 

Context is something you swim in like a fish. You are in it. It is in you. A contextual view 
mandates a new way of being as a scholar and a researcher. (Dervin, 1997a, p. 32) 

Introduction 

 Anthropologist and Philosopher Gregory Bateson defined information as news of 

a difference that makes a difference (1979;1987). The concept of difference is not a 

difficult one to illustrate. The teacher in the classroom goes to the front of the room and 

with a piece of chalk makes a mark on the board—a clear “difference” is created 

between the white mark on the black background of the board. A reader looking at a 

white piece of paper sees a mark of a different color on the surface of the page. An 

individual sitting at a computer sees a mark of one color against the different color CRT 

screen background. However, do these marks constitute information—do they make a 

difference to those that are viewing the differences? 

 At the heart of one of the quintessential questions of Information Science for 

many decades, the notion of difference (even when it was not called that) has been 

studied with great diligence—most frequently focusing on what constitutes “news of a 

difference,” the transmission of that “news,” and how the “news” makes a difference. 

Historically, studies in Library and Information Science (LIS) that focused on the “makes 

a difference” component of Bateson’s definition have framed their approach in terms of 

what is commonly referred to as the “relevance” of the “news of a difference.” The 

“informational value” of any created difference in a communication stream or channel 

can be approached on the basis of the “relevance” of the created “news of a difference” 

to the needs or use-demands of the recipient of that news. Great effort has been 

devoted to determining what relevance is and particularly to measuring the relevance in 

terms of the information system and the information user (Saracevic, 1976; Dervin & 
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Nilan, 1986; Schamber, Eisenberg, & Nilan, 1990; Allen, 1996; Sparck Jones & Willett, 

1997; Mizzaro, 1997; Borlund, 2003). 

 As the subsequent literature review will clearly demonstrate, recent research in 

the study of relevance has moved away from a heavy preoccupation with system 

relevance. [And though that is still an important field of study for those who design and 

operate information retrieval (IR) systems, it is beyond the scope of this research except 

in so far as the findings of this and related user relevance research helps inform the 

creation of better IR systems]. Contemporary user relevance research has moved into 

realms of multi-dimensional theoretical suppositions and studies that are based on 

concepts such as information processes and meaning (Kuhlthau [et al.], 1988-1999), 

sense-making (Dervin [et al.], 1988-2001), information seeking behaviors (Ellis [et al.], 

1990-2001), cognitive models and processes (Cole [et al.], 1993-2001), information 

encountering (Erdelez [et al.], 1997-2001), and information space (Dillon, 2000; 

McKnight, 2000). And increasingly, much of the recent research challenges long held 

notions about the application of concepts such as the “conduit metaphor” (Day, 2000) 

and “uncertainty” in Shannon’s theory of communication (Cole, 1993; Cole, 1997a), 

while claiming that, “Our models of information seeking, accessing and use—many 

based on experimental conditions far removed from real-world contexts—are arguably 

not sufficiently advanced to drive adaptive information systems,” and declaring that more 

robust user models are urgently needed (Ford, 2000, p. 555). Brenda Dervin argues that 

if LIS is to pursue this challenge, “we will have to examine our use of terms traditionally 

held to be fundamental to information processes—fact, knowledge, data—and, even, the 

concept of information itself” (1999a, p. 54). The research in this study used one 

category of information users, university undergraduates involved in a research process, 
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to study how information valuing decisions are made and seeks to contribute to the 

creation of those user models. 

 

Research Problem and Questions 

Purpose of the Study 

 In an exploratory study of undergraduate research behavior conducted using 

focus groups, Valentine offered the following assessment about this particular group of 

students: 

…students use research strategies that they perceive will reap the greatest 

benefits with the least cost in terms of time or social effort. The fact that students 

want to avoid interactions that they believe may be painful should not be 

surprising. Educators, however, should be aware of these perceptions and how 

they influence students’ undergraduate experience. Perhaps students are 

inadvertently circumventing the very experience they are intended to gain. If 

factors such as the speed of the research process, a limited knowledge of 

reference tools, and fear of failure are determining students approaches to 

writing research papers, they may be missing the point of the assignments. By 

using sources primarily because they are familiar and/or easy to use, students 

may bypass an avenue of research that will not only be more relevant, but also 

more productive. (1993, p. 303) 

There has been little evidence to indicate that this situation has changed in any 

substantial degree in the ensuing decade. 

Undergraduates’ information-seeking behaviors and academic library use have 

occupied a substantial place in the LIS research corpus over the last decade. Ethelene 
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Whitmire has been a major presence in this area of research, publishing numerous 

studies of undergraduates’ library research experiences and looking at correlates such 

as general experience (2001a), background characteristics and college experiences 

(2001b), race (1999a), cultural diversity (2003), disciplinary differences (2002), and 

epistemological development (1999b; 2000). Other studies have focused on issues 

surrounding undergraduates’ information literacy, particularly on the need to integrate 

the roles of librarians and teaching faculty in achieving information literacy (McCartin & 

Feid, 2001), and on overcoming student’s misconceptions that their “techno-savvy” with 

computers and the Web is synonymous with being information literate (Brown, Murphy, 

& Nanny, 2003). 

The contemporary university undergraduate is faced with both increasing 

demands for achieving competency in fundamental research skills and exponentially 

increasing access to information and information storage via electronic databases and 

hypermedia sources. The demand is reflected in the requirement of some universities, 

particularly many private institutions, that graduating students demonstrate an exit 

competency in research skills by the successful completion of a “Senior Thesis” or 

“Capstone Course” (Undergraduate Bulletin). The increase in the information available 

for student research is clear in the advent of the “Virtual Library” in the modern 

university—a library that provides almost unlimited real-time access to vast information 

resources through commercial electronic databases and the Internet/World Wide Web—

that overcomes the limitations of the “physical” collection (books and journals) that 

historically hampered research in all but the largest and wealthiest universities of past 

decades.  
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How the research “process” is viewed, both within the pedagogical environment 

of the universities and in the broader research community of the Library and Information 

Science field, struggles to keep pace with the changes that have taken place in either 

how the students think about their research processes or how the institutions (more 

particularly the instructors and librarians) methodologically prepare the students to deal 

with their changing “demand” for information and how the institutions’ “supply” that 

information. Much of the body of existing research in information retrieval strategies has 

long been focused on measures of “relevance” that are based on concepts and 

systems—the “reference interview” with a librarian and the “legacy-system” Public 

Access Catalog of a decade ago—that bear little resemblance to the virtual libraries of 

today’s university or the research approaches available to the contemporary 

undergraduate. According to Bopp and Smith (2001): 

 The changes in technology can be summed up in one word: more. More 

speed, more images, more formats, more channels, and more resources. The 

future is likely to be more of the same…The end-user’s information universe has 

expanded from a tidy solar system to an immense and expanding galaxy. Just as 

a galaxy is filled with neutron stars, supernovas, quasars, suns and planets 

beyond counting, the end-user’s information space has become much more 

complex. (pp. 118-119) 

 Even a small sample of student guides to research approaches and sources 

(Becker, 1998; Branscomb, 1998), quickly reveals the levels of complexity with which 

contemporary undergraduates are faced in undertaking an academic research project—

ranging from exterior complexities having to do with types of sources and the range of 

interfaces for accessing those sources, to interior complexities of how to determine the 
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value of the material they have accessed. Becker tells his readers, “You learn to identify 

the idiosyncratic as a variant of some general problem. But every new problem is just 

different enough from all the others to give you something to add to your understanding 

of the general class of difficulties” (p. ix). These guides warn the novice researcher of the 

information realities that are faced in the current research environment by introducing (in 

non-technical terms) such LIS relevance research issues as the confusion of 

“aboutness” with “relevance” (Hjørland, 2001), focus shifts (Robins, 2000), and false 

focus (Kennedy, Cole, & Carter, 1999). Becker (1998) quotes anthropologist Clifford 

Geertz, to explicate for the student researcher the realities of his or her situation as a 

user of information in the virtual world: 

We are in no danger of running out of reality; we are in constant danger of 

running out of signs, or at least of having the old ones die on us. The after the 

fact, ex post, life-trailing nature of consciousness generally—occurrence first, 

formulation later on—appears in anthropology as a continual effort to devise 

systems of discourse that can keep up, more or less, with what, perhaps, is going 

on. (p. 7) 

 

Statement of the Problem 

 A. Problem Statement 

The purpose of this study is to analyze how a specific group of 

undergraduate university students differentiate the values of retrieved 

information in a contemporary research process, i.e., in an environment of 

virtually unlimited access to electronic and hypertext retrieval media. 

Specifically, it is designed to isolate and label those specific techniques, 
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processes, formulae—both objective and subjective—that the students 

use to identify, prioritize, and successfully incorporate the most useful and 

valuable information into their research project. 

 B. Research Questions 

a. What characteristics of retrieved information are most useful in 

identifying that information as “of value” to the student’s research 

need? 

b. What conceptual frames are used by the student to prioritize the new 

information in the assignment of “value” in the context of the research 

need? 

That secondary research questions might arise from the research itself was 

always a possibility, given the nature of the Grounded Theory approach to this research; 

such findings are discussed in the larger context of the Research Findings in Chapter 4 

and in the Conclusions chapter. 

The participants for the research were selected upper-division university 

undergraduates at St. Edward’s University in Austin, Texas, who were in the process of 

completing a major research paper (their “Capstone Course”). This research had the 

approval and support of the appropriate School Dean and the Executive Vice-

President/Academic Dean at St. Edward’s University, and was approved by the St. 

Edward’s University Human Subjects Review Board. The University also provided 

necessary administrative support, such as the identification of potential participants and 

limited access to their academic records that was necessary to conduct this study. 
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Significance and Implications 

 Following a longitudinal case study of undergraduate students’ conceptual 

structures, search processes, and outcomes in preparing a research proposal, 

Pennanen & Vakkari attempted to correlate their subjects’ conceptual understanding of 

their proposed topic to their ability to construct useful and effective search query terms in 

the actual research process. Their ultimate conclusion sums up as well as anything the 

thrust of the research undertaken in the study at hand: 

If we wish to understand relations between users’ knowledge structure and 

search process and outcome more closely, we need more accurate techniques 

for representing and measuring users’ conceptual structures and especially 

search goals in terms of the information content desired. Narrowing and 

understanding the conceptual and terminological gap between what the users 

know about the topic, what they want to find out and how they identify query 

terms both articulating the concepts and extracting them from the information 

items found is a challenge to studies to come. (2003, p. 769) 

While the research in the study at hand is focused on a small sample drawn from a 

single university and does not represent the universe of undergraduate students, it may 

still have potential significance and implications for both the Library and Information 

Science community and the larger social institution of education. This potential exists at 

several levels—theoretical, practical, and pedagogical—in both of these realms. 

 The findings should contribute to the LIS field’s larger theoretical understanding 

of the concepts of user relevance in the context of how a particular set of users 

conceptually frame and then make decisions about the value of information gathered in 

a research process. This new knowledge will join that larger body of research knowledge 
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generally classified as Information Seeking in Context to expand the overall LIS 

disciplinary corpus. Specifically, It can contribute to the use of models of information-

seeking in teaching information skills as a crucial element in library and information 

studies curriculum design (Foster, 2004). Additionally, the findings also should contribute 

to the knowledge base of contemporary pedagogy in terms of university students’ 

cognitive processes in a widely practiced educational undertaking—the university 

research paper. 

 For the designers and “operators” of information retrieval systems—the 

librarians, interface and web page designers, systems analysts, and other “mediators” of 

information to the end-user—this research offers the possibility of better understanding 

how these particular users see their own processes of doing research using IR systems. 

This better understanding could result in better design of systems and interfaces—such 

as portals, gateways, and frame-based expert systems—and better mediation of the 

exchange between the information, the information system, and the student-user. 

 For the teachers of research courses and research methods, the results of this 

research study may offer opportunities for better design of course materials and 

activities for teaching the student that focus on information literacy. It can provide clues 

as to the kinds of techniques that can be taught and modeled for students to improve 

their research approaches in completing a research task. Further, it can provide some of 

the planks in the bridge between in teaching faculty and librarian/information 

professionals in “integrating information literacy instruction into the curriculum throughout 

the undergraduate years” (McCartin & Feid, 2001, p. 24). 

 Finally, for the undergraduate university student, this research will possibly assist 

the student in the attainment of effective research skills for completing the academic 



 

 10

tasks assigned through better teaching by their instructors and better mediation by their 

information professionals. By contributing to integrated information literacy instruction 

that meshes with their cognitive styles and is relevant to their lives, this research could 

help students achieve real interest in, and commitment to, information literacy—to move 

beyond simple “techo-savvy” (Brown, Murphy, & Nanny, 2003). Ultimately, in some small 

way this research study can contribute to the formation of university graduates that enter 

the larger society with both good research skills and good critical thinking skills. 

 The first step in approaching the research problem described above is to 

undertake a review of the literature of prior research in the information seeking and 

relevance assessment. This review will include the general areas of epistemology, 

models of knowledge, knowledge acquisition, and cognitive learning theory; early 

relevance research, relevance models, and information seeking behaviors; and, finally, 

the proximate recent research to the study at hand. That literature review is 

accomplished in the next chapter. 
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CHAPTER 2: Information Seeking and Relevance Assessment in the Research 

Process—A Literature Review 

The point is that we cannot restrict beforehand the way in which a concept may make 
itself useful, and we cannot define a priori even what all the possible uses 
are.…Reification is more than a metaphysical sin, it is a logical one. (Kaplan,1964, p. 61) 

Introduction 

 Gregory Bateson (1979), discusses relevance as “the notion of context, of 

pattern through time” (p. 14). To illustrate his point he tells this story: 

A man wanted to know about mind, not in nature, but in his private large 

computer. He asked it…, “Do you compute that you will ever think like a human 

being?” The machine then set to work to analyze its own computational habits. 

Finally, the machine printed its answer….The man…found, neatly typed, the 

words: 

  THAT REMINDS ME OF A STORY 

 A story is a little knot or complex of that species of connectedness which 

we call relevance. (p. 13) 

The story of the literature that is the basis for this research is one that takes the reader 

on a journey through several major domains. This journey begins with a brief look at an 

epistemological paradigm for examining knowledge acquisition and cognitive learning 

theory, continues with a survey of the history and evolution of related user relevance 

research, and ends with a review of some of the recent research studies that are most 

closely related to this study. The major sections and content of this review will be as 

follows: 

Epistemology, Connectionist-Constructivist Models of Knowledge and 

Knowledge Acquisition, and Cognitive Learning Theory. 

Reviews of Early Relevance Research. 
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From Relevance Models to Information Seeking in Context: Process, Sense-

Making, and Cognitive Modeling. 

Proximate Recent Research. 

This review is designed to construct a theoretical framework for studying information 

valuing decisions in a research process by sampling the literature of these major 

domains for use in the analysis of the participants’ discourse. 

 

Epistemology, Connectionist-Constructivist Models of Knowledge and Knowledge 

Acquisition, and Cognitive Learning Theory. 

 The year before his death, Gregory Bateson published Mind and nature: A 

necessary unity (1979), which pulled together all of his thinking and writing on a broad 

range of topics included in his earlier publications (Bateson, 19871). In Mind and nature, 

Bateson created a paradigm for how he thought humans know, think, and decide [his 

definition of “epistemology” (p. 228)]. Relying on his previously articulated definition of 

information as “news of a difference that makes a difference,” Bateson constructed a 

model that uses a sequence of chained concepts to arrive at a description of how 

humans know what they know and are ultimately able to make decisions based on that 

knowing. The model begins with “knowing” that is based on a chain of sensory inputs to 

images to the construction of perceptions drawn from the differences that make 

difference [“information”] manifested as “real” or abstract attributes that are viewed  

                                                
11 To avoid any confusion in publication chronology, it should be noted that I am using a 1987 
edition of Bateson’s Steps to an ecology of mind: Collected essays in Anthropology, Psychiatry, 
Evolution, and Epistemology. This work was originally published in 1972 by Chandler (w/a 
Ballantine paperback edition the same year). The 1972 volume collected many of Bateson’s 
writings dating from the 1930s to the 1970s. The 1987 Aronson edition used here is a complete 
reprint of the 1972 edition with a new preface by Bateson’s daughter, Mary Catherine Bateson. 
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relationally in a dichotomous manner along some continuum. Another chain describes 

how this process is undertaken: Observation—Generalization—Abduction. We gather 

information about details [Induction], we fit the pieces of information together to make 

pictures or configurations, and we summarize them into statements of structure 

[Deduction]. We then compare our configurations to show how they can be classified as 

falling under the same or related rules [Abduction]. For knowledge creation from 

information, abduction is the glue that holds the model together. Bateson saw these 

processes in a larger cybernetic framework where the identified relationships progressed 

to the creation of structures that in turn fit into a system. 

 While Bateson’s thinking was heavily based on his experiences in Psychiatry and 

Psychology, as well as his Anthropological expertise, at this stage in his life his 

theoretical speculations were mostly directed at formulating a concept of “mind” that is 

beyond the scope of this research. The point here is that late 20th century psychological 

(and other disciplinary) research and studies in knowledge, memory, and knowledge 

acquisition demonstrates considerable resonance with the Batesonian paradigm. This is 

particularly true in exploring the relationships between knowledge and memory, and the 

relationship of those to knowledge acquisition. Hampton’s (1997) discussion of five 

views of how concepts are represented in memory—Classical, Probabilistic, Exemplar, 

Theory-based, and Essentialist—and how they are used to categorize the world, gives a 

multi-faceted overview of the dimensions of the kind of information-memory-knowledge 

connection posited by Bateson. (A significant LIS study on the memory-knowledge 

connection was published in 1973 by Harmon; however, its focus is macro-level in that it 

examines the relationships of human memory structures and the evolution of disciplinary 

knowledge systems.) 
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The types of connectionist models described by Hampton (1997), are examined 

in more detail by other authors (Mandl, Gruber, & Renkl 1993; Putz-Osterloh, 1993; 

Lamberts & Shanks, 1997; Reber, 1997; Shanks 1997) in describing differences 

between and relationships of categorical knowledge and conceptual knowledge to 

explicit memory and implicit memory, and the kinds of variables that play into the 

relationships. Shanks (1997), is careful to note that although connectionist models may 

be able to construct genuinely conceptual representations, current research has not 

established how this might be achieved. For him, one of the main goals for future 

research into the representation of concepts in memory is to understand at the 

computational or mechanistic level how such representations are formed. 

 An early representative study in this domain was one that focused on knowledge 

retrieval and examined distortion effects resulting from contradictory information 

introduced prior to an attempt to recall original information (Pohl, Schumacher, & 

Friedrich, 1993). Studies a little later in the 1990s focused on issues such as how 

changes in memory awareness during learning impacted knowledge acquisition by 

Psychology undergraduates (Conway, Gardiner, Perfect, Anderson, & Cohen, 1997), 

and the relationship of episodic knowledge to implicit learning (Neal & Hesketh, 1997). 

Other experimental studies have involved Muir-Broaddus’ (1998) attempt to demonstrate 

how content knowledge facilitates the rate of retrieval of domain specific information, 

Sakamoto’s (1998) report on performance in arithmetic word problems and existing 

knowledge, and Schreiber and Nelson’s (1998) experiments concerning the relationship 

between feelings of knowing and concepts linked to test cues. 

 To complete the link between Bateson’s epistemological paradigm, the 

connectionist theory of knowledge with memory, and the current state of user relevance 
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research, it is necessary to explore a more particular aspect of Bateson’s concepts and 

its connection to the context aspect of cognitive learning theory that directly relates to 

cognitive models of information seeking, use, and evaluation. Bateson first introduced 

his notions of a hierarchy of learning levels in a 1942 paper and more extensively 

elaborated the concept in a 1964 essay entitled “The Logical Categories of Learning and 

Communications.” In this 1964 paper, Bateson introduced a complex schema of five 

learning levels: 

 Zero learning is characterized by specificity of response, which—right or 

wrong—is not subject to correction. 

 Learning I is change in specificity of response by correction of errors of 

choice within a set of alternatives. 

 Learning II is change in the process of Learning I, e.g., a corrective change in 

the set of alternatives from which choice is made, or it is a change in how the 

sequence of experience is punctuated. 

 Learning III is change in the process of Learning II, e.g., a corrective change 

in the system of sets of alternatives from which choice is made. (…to demand 

this level of performance of some men and some mammals is sometimes 

pathogenic.) 

 Learning IV would be change in Learning III, but probably does not occur in 

any adult living organism on this earth. Evolutionary process has, however, 

created organisms whose ontogeny brings them to Level III. The combination of 

phylogenesis with ontogenesis, in fact, achieves Level IV (1987, p. 293). 

It is in the discussion of the second category, human interactions, that Bateson makes 

the clearest declaration that tie his concepts into cognitive learning theory as described 
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in such textbooks as Ormrod’s Human learning (1995): “(I)t is natural to look into what 

goes on between people, there to find contexts of Learning I which are likely to lend 

their shape to processes of Learning II” [Emphasis added] (Bateson,1987, p. 298). 

Some 15 years later, Bateson would declare in Mind and nature, that, “…protolearning 

(Learning I) deals with the narrow fact or action and deutero-learning (Learning II) deals 

with contexts and classes of context” (1979, p. 156). [It should be noted that in Mind and 

nature, Bateson significantly expands his elaboration of the concept of Learning II or 

deuteron-learning and makes it into the platform on which he builds an epistemology that 

leads ultimately to his definition “Mind.”] 

 It is also here that the paradigm and concepts described above intersect with the 

more recent theoretical approaches about information as a cognitive construction 

(Godert, 1996), cognitive analysis of information retrieval (Mizzaro, 1996), information 

seeking in context (Vakkari, Savolainen, & Dervin, 1997; Gaslikova, 1999), cognitive 

styles and virtual environments (Ford, 2000), and information space (Dillon, 2000; 

McKnight, 2000). Construction of information “space” and the notion of “spatial-

semantics” seem heavily imbued with aspects of the Batesonian paradigm. McKnight 

refers to Kelly’s 1955 Personal Construct Theory [PCT]—of “man-the-scientist”—to 

frame his discussion about the personal construction of information space: 

From within this view, people were assumed to construct a model of the world 

(much as a scientist constructs a theory), act on the basis of their model (as 

scientist creates an experiment to test the theory), and then alter their model in 

the light of feedback from the results of their actions (as the scientist uses data 

from the experiment to modify the theory). (p. 730) 
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McKnight uses this as a springboard for concluding that information space, like physical 

space, is constructed in such a way that it is stable enough that people routinely do not 

need to think about it, and to speculate about whether individuals might share their 

perceptions of information space (2000). 

Dillon’s (2000) discussion of how users derive shape from information space 

through “Spatial-Semantics” also seems to rely on connections to the Batsonian 

paradigm: 

All the evidence we have accumulated on the spatial-semantic issue suggests 

that spatial cues are coupled to semantic information as the user naturally seeks 

to abstract regularities in the information space. The human cognitive system 

continually seeks to apply existing knowledge to new information. Even with 

information for which there is no historical form, it is likely that genre formation 

starts to occur in the mind of the user almost immediately [Emphasis added]. 

Thus, we need to study how spatial aspects interact with semantics as the user 

seeks to abstract regularity from the new space. (p. 526) 

Dillon concludes by asserting that in explaining the human response to technology, there 

needs to be a move to designing for augmentation instead of designing for usability and 

this can only be accomplished by embracing analysis of interactive phenomena that is 

multileveled and that overcomes the limitation of standard social science analysis by 

vertically slicing through its time-based layers.  

The shape construct is part of a broader push for a sociocognitive analysis of 

interaction that seeks to reflect the interaction of multiple levels of information 

processing in humans, thereby blurring the rather rigid traditional boundaries 
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between physical, perceptual, cognitive, and social perspective that dominate 

current thinking. (2000, p. 527) 

The importance of the intersection postulated here might best be summarized by Godert 

in her three propositions: 

• There is no information without cognitive structures; knowledge is the 

knowledge of human beings. 

• Information cannot be accumulated outside a cognitive structure. 

• …Externalization and reception of information from any media must be 

explained by models of cognitive information processing and knowledge 

acquisition. (1996, p. 208) 

Empirical research studies into cognitive styles and behaviors in on-line searching 

(Palmquist & Kim, 2000; Bilal, 2000), and cognitive models of document use (Wang & 

Soergel, 1998; Wang & White, 1999) have further reinforced these connections. This 

intersecting of the various components of the theoretical base will be returned to at the 

end on the literature review. 

 

Implications for this research 

 The importance of the above concepts flows from two sources in laying the 

cognitive-constructivist groundwork for this research. First, as will be clearly seen in the 

subsequent sections of this literature review, much of the LIS research that deals with 

“user relevance” has increasingly moved in the direction of examining the relationship 

between the user and information in a cognitive framework and positing user knowledge 

creation as constructivist. Indeed, contemporary research studies into such notions as 
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sense-making, information seeking in context, and cognitive modeling cannot reasonably 

be expected to be understood except in such an epistemological model. 

Second, the approach of the methodology of this research is based in part on the 

use of conceptual frames, i.e., the cognitive pictures or configurations that are used to 

organize pieces of information. While Erving Goffman (1986) is considered by many 

researchers to be the “father” of frame analysis, Goffman is quite clear in his writings 

that he sees Gregory Bateson as the originator of the concept of using frames as an 

analytical tool. In defining the term frame, Goffman credits the term to Bateson and goes 

on to say that his (Goffman’s) term “frame analysis” is really only “a slogan to refer to the 

examination in these [Bateson’s] terms of the organization of experience” (1986, p. 11). 

Thus, Bateson’s epistemological paradigm stands at the heart of not only what this study 

is about, but also at the core of how the present research was conducted. 

 

Reviews of Early Relevance Research 

 From the outset of its endeavors to study and use the concept of relevance with 

regards to its potential applications as a measure of information retrieval (IR) system 

effectiveness and/or user satisfaction, the Library and Information Science (LIS) 

community seems to have teetered on the edge of (and even occasionally fallen into) the 

reification problem described by the Kaplan quote that opened this chapter: to treat 

something abstract as a material thing. Surveys and analytical reviews of the relevance 

literature of LIS such as Saracevic (1975) and Schamber et al. (1990) demonstrate an 

underlying impetus toward reification that existed in the dialogue about relevance, even 

though none of these authors explicitly labels it as such. 
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 Tefko Saracevic’s definitive 1975 analysis of relevance research reviewed the 

previous 23 years of relevance literature, and has become the departure point for 

virtually all subsequent discussions of the topic. Saracevic’s article contains a frequently 

quoted declaration that probably more explicitly than any other captures the essence of 

some researchers’ tendency to reify relevance: 

Since the notion of relevance is part and parcel of knowledge, information 

and communication, it also involves the complexities, puzzles and controversies 

of the larger phenomena. Intuitively, the notion of relevance has to do with the 

success of the communication process. Therefore, we have taken the notion of 

relevance fundamentally to be a notion of the measure of the effectiveness of the 

contact between a source and a destination in a communication process. (1975, 

p. 160) 

Saracevic identified seven (or eight, depending on exactly how they are counted) “views” 

of relevance, what he subsequently calls “systems” of relevance. From his analysis he 

speculated about seven possible fundamental or universal “properties” common to all 

the views or systems. These universal properties are a markedly mixed bag of the 

abstract and the material: 

• Knowledge/knower 

• Selection 

• Inference 

• Mapping 

• Dynamics 

• Associations 

• Redundancy (1995, p. 161) 
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To this list, Saracevic added the two considerations that he felt were most glaringly 

absent from the research on relevance up to the mid-1970s—environments and human 

values—and suggested that future work on relevance needed to include these aspects. 

 By 1990, Linda Schamber, Michael Eisenberg, and Michael Nilan had taken up 

Saracevic’s challenge, proposing a re-examination of relevance in terms of “a dynamic, 

situational” perspective that attempted to capture both the environmental and value 

components of the relevance issue (p. 755). Shifting even more than Saracevic from the 

external to the internal dimensions associated with the relevance controversy, Schamber 

et al., appear to fall into the reification dilemma as is demonstrated at both the beginning 

and end of their presentation. In the article’s abstract, the authors appear to reify the 

whole issue with their declaration that, “In this paper we ask two questions: What is the 

meaning of relevance? and What role does relevance play in information behavior?” (p. 

755) [emphasis added]. To Kaplan’s metaphysical sin, Schamber et al. seemingly add 

the logical one by concluding their paper with a call for “a complete empirical 

understanding of relevance” (p. 773) [emphasis added]. However, on the next page 

they seemingly contradict the possibility of such a startling claim by reaching a set of 

conclusions about the “nature of relevance and its role in information behavior”: 

1. Relevance is a multidimensional cognitive concept whose meaning is largely 

dependent on users’ perceptions of information and their own information 

need situations. 

2. Relevance is a dynamic concept that depends on users’ judgments of the 

quality of the relationship between information and information need at a 

certain point in time. 
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3. Relevance is a complex but systematic and measurable concept if 

approached conceptually and operationally from the user’s perspective. 

(Schamber et al., 1990, p. 774) 

Interestingly, while most contemporary researchers would probably discount the original 

claims, their set of conclusions has come to be viewed by many as useful for guiding 

relevance research studies. 

 Stefano Mizzaro’s “Relevance: The Whole History” (1997), takes a somewhat 

different approach to the evolution of the relevance debates that manages to avoid 

falling into the reification trap itself while clearly demonstrating, if not explicitly naming, 

the reification that has taken place in the discussions over the last 40 years. Mizzaro’s 

multi-categorization of some 192 relevance studies by chronology, “aspects,” and 

methodologies presents the clearest picture yet of the scope and complexity of the 

relevance literature. However, Mizzaro carefully avoids the reification dilemma for 

himself by offering only a concise and strictly descriptive discussion section, and a 

conclusion that pointedly leaves it up to the individual reader to draw his own 

conclusions. Mizzaro will only venture to “emphasize how fundamental and not yet 

understood relevance is” (1997, p. 827), by repeating the often quoted observations of 

Saracevic (1975) and Schamber et al. (1990) about how far the study of relevance has 

to go. The more important contribution of Mizzaro’s article to contemporary user 

relevance research will be discussed in the next section of this review. 

 Between Saracevic (1975) and Schamber et al. (1990), there appeared Dervin 

and Nilan’s 1986 review of the literature on information needs and uses that, it can be 

argued, pointed itself in a direction that would inevitably lead to an intersecting of the 

study of this domain with that of user relevance research. While offered as a review of 
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needs and uses literature from 1978 to that date, this ARIST chapter, from its mid-point 

onward, closely examines what the authors label a “Call for a Paradigm Shift” (p. 12). It 

then proceeds to detail alternative approaches to studying information needs and uses 

that would, in conjunction with several other movements in LIS, ultimately bring much of 

the research in this domain into a distinctly co-joined, if not totally merged, union with 

contemporary user relevance research. 

 The dimensions of this co-joining or merging can also been seen in the early and 

mid-1990s writings of some of the major theorists and researchers from the other side of 

the relevance issue—information retrieval and system relevance. Ellis (1990a; 1990b; 

1996) and Cleverdon (1990) clearly articulate what they see as the increasing 

importance of information needs and use concepts such as anomalous states of 

knowledge, cognitive user modeling, and user relevance judgements. Bawden (1990) 

labels user relevance judgement as a very nebulous concept—that “can of 

worms…simple in principle and anything but in practice” (p.84)—that must however be 

carefully considered in operational information systems situations. Cleverdon and Ellis 

both contributed individual chapters to Bawden’s book that discuss the role of these 

concepts in ultimately arriving at effective system relevance measures. These theorists 

seem to have been rising to a challenge issued by Swanson in 1988:  

Although the goal of much advanced IR research is to make computers 

do humanlike things, the possibility that people can be humanlike should not be 

overlooked. The dazzling capability that the online services already offer opens 

new horizons for human creativity in exploring the world of recorded knowledge, 

and new opportunities for research into humanized information retrieval. The 

potential for improving human interaction with recorded knowledge is immediate, 
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but there seems to be few signs of interest in so practical a goal. Waiting for 

Godot, we fail to grasp what now is in reach. (p. 97) 

The impetus of this challenge and the IR theorists’ response to it, would by the end of 

the decade resolve itself into an IR milieu that framed its traditional concerns about 

relevance in a new literature of information tasks that was as dependent on the evolving 

research in information seeking, context, sense-making, and other cognitive approaches 

(Allen, 1996; Meho & Tibbo, 2003). 

However, they were not alone—there were a number of different and significant 

movements taking place in LIS that were fueling the merging directions of user 

relevance research and the previously separate fields such as user needs and 

information seeking research, as will be seen in the next section. 

 

Implications for this research 

 This part of the review serves primarily to lay the historical groundwork for the 

upcoming discussion of the emergence of the major strains of LIS research over the past 

fifteen years and their evolution into what can reasonably be called contemporary user 

relevance research. While organizationally divided into two separate sections, these two 

sections constitute a major part of the foundation for understanding the theoretical 

framework in which this research study took place. 

 

From Relevance Models to Information Seeking in Context: Process, Sense-

Making, and Cognitive Modeling 

 From the mid-1980s through the 1990s, there emerged in Library and Information 

Science (LIS) several strains of theoretical approaches and research studies that 
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immediately began to impinge on the traditional notions of relevance research, 

particularly what had come to be distinguished as user-relevance research. While these 

approaches can reasonably be associated with particular researchers or teams of 

researchers, establishing a precise and clear “point of origin” is much more problematic, 

as is usually the case with emerging academic research. Further, there is significant 

chronological overlap of these theoretical strains with all of them running in tandem or 

parallel with each other, as can quickly be seen by a comparison of the dates of the 

relevant published research. 

 Built on her and her colleagues’ research in the previous decade (Kuhlthau, 

1988; Kuhlthau, Turock, & Belvin, 1988; Kuhlthau, Belvin, & George, 1989), Carol 

Kuhlthau in 1993 published her milestone work Seeking Meaning, which articulated a 

process approach to understanding and improving user services in libraries and 

information centers. Kuhlthau’s approach, built on the examination of the cognitive and 

affective aspects of the users’ information search process by means of the use of 

flowcharts and mental maps, ultimately offered up a multi-dimensional (or realms, as she 

calls them) and multi-stage model of the information search process. While not explicitly 

presented as a matrix, such a matrix is implicit in the model and could be developed. 

The six stages of the information search process—Task Initiation, Topic Selection, 

Prefocus Exploration, Focus Formation, Information Collection, and Search Closure—

were described along five dimensions: Thoughts, Feelings, Actions, Strategies, and 

Mood. Kuhlthau herself, in creating the tables for her book, lays out the stages along a 

vertical axis, while presenting the dimensions along the horizontal. This is clearly a 

cognitive model and is so labeled by the author. Additionally, aspects of this paradigm 

have proved fertile ground for researchers up to the present who have used a number of 
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Kuhlthau’s stages/realms as the basis for their studies and theories. Direct studies 

involving cognitive and affective process behaviors are increasingly common in the LIS 

research literature (Kuhlthau, 1997; Pickard, 1998; Spink, Wilson, Ellis, & Ford, 1998, 

April; Kuhlthau, 1999b; Spink, 1999; Bilal, 2000; Fitzgerald & Galloway, 2001), and at 

least one major government funded study on uncertainty in information seeking had its 

theoretical perspective heavily based on Kuhlthau’s model (Wilson, 1999b; Wilson, Ellis, 

Ford, & Foster, 1999). Focus formulation, which Kuhlthau sees as “the turning point” in 

an information search (1988, p. 240), has been the basis for studies on focus shifting 

“which suggests that information-seeking behavior may be more iterative and 

improvisational than previously thought” (Robins, 2000, p. 927 ), and studies on the 

creation of false focus which argue that certain students actually skip Kuhlthau’s topic 

definition and elaboration stages in their desire to find a focus, particularly if that desire 

is created by external pressure (Kennedy, Cole, & Carter, 1999). Additional research by 

Cole & Leide (2003) has attempted to show that the information needs of users change 

constantly over the course of Kuhlthau’s Information Search Process, while Foster has 

recently proposed a new, Kulhthau derivative, model of information-seeking that he 

labels “nonlinear:” 

The Nonlinear Model of Information-Seeking illustrates the process of 

information-seeking in a way that reflects the experience of information seekers. 

The core processes of Opening, Orientation, or Consolidation take account of the 

interaction between the information seeker and his/her Cognitive Approach, and 

their Internal and External Contexts… (which) enable a holist(ic) portrait of 

information-seeking behavior. The behaviors identified emphasize the variety of 
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approaches in use, while also indicating that these are flexible and only fully 

understandable within a view of changing contexts. (2004, pp 234-235) 

 In parallel with Kuhlthau’s development of her notion of seeking meaning as the 

basis for information use, Brenda Dervin was advancing another cognitive-constructivist 

approach to user information needs and uses, and the concept of user relevance. 

Beginning with early challenges to the then dominant models [and methodologies] 

(Dervin, 1977; Dervin, 1980; Dervin, 1981), Dervin in 1983, presented a paper that 

outlined her concepts of “sense-making” as a way of understanding the problems of 

relevance (Dervin & Nilan, 1986). Using a schema that examined the relationships 

among reality, information, person(s), context(s), and actions/practices, Dervin argues 

that without meaningful representations of context(s), attempts to understand information 

are futile—“context is integral to the information” (Dervin, 1997b). While giving credit to 

those theoretical paradigms that have come before her—hermeneutics, Batesonian 

pragmatics and systems theory, and contextual psychology—Dervin also gives nod to 

the post-modernists and symbolic interactionist, but mostly she wants to create “her own 

interpretive framework” for understanding (1997a, p. 20). 

 Dervin’s most explicit published description of what she believes sense-making 

to be probably best captures the nuances that her theoretical approach has developed in 

the last 20 years: 

Sense-Making explicitly enters the research situation in the “in-between” 

spaces between order and chaos, structure and individual, culture and person, 

self 1 and self 2, and so on. Sense-Making focuses on how humans make and 

unmake, develop, maintain, resist, destroy, and change order, structure, culture, 

organization, relationships, and the self. 



 

 28

 The Sense-Making theoretic assumptions are implemented through a 

core methodological metaphor that pictures the person as moving through time-

space, bridging gaps, and moving on. Sense-making thus requires theorizing 

based on concepts relating to time, space, movement, and gap. It also rests on a 

theory of the subject that is consonant with its ontological and epistemological 

assumptions: the human is conceptualized as centered and decentered; ordered 

and chaotic; cognitive, physical, spiritual, and emotional; and potentially differing 

in all these dimensions across time and across space. Sense-Making assumes 

that the rigidities in information use implicitly hypothesized by demographic, 

personality, and many constructivist theories pertain only to a subset of human 

possibilities. As humans move across time-space, both rigidities and flexibilities 

are possible. Sense-Making assumes that one of the reasons why our theories of 

information use and their potential applications to design have been so weak is 

that they have focused primarily on predicting patterns in rigidities, rather than 

patterns in flexibilities. 

 One way in which Sense-Making differs markedly from other approaches 

is that it explicitly, and necessarily, privileges the ordinary person as a theorist 

involved in developing ideas to guide in an understanding of not only her 

personal world but also collective, historical, and social worlds. (Dervin, 1999a, 

pp. 45-46) 

Dervin’s approach to information use and seeking behaviors has not only 

manifested itself in terms of an original theoretic approach, but also in terms of her use 

of methodology. She has been a leader in the advocacy and use of qualitative research 

methods as well as quantitative studies to achieve her theoretic ends, while discussing 
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new ways of thinking about methodology as well as theory and to see connectivity 

between the two in the form of meta-theory (Dervin 1992; Dervin, 1999b). This aspect on 

Dervin’s work will be addressed in more detail in Chapter 3. 

Dervin’s intellectual precursor (and companion theorist for sense-making in the 

Social Psychology field) appears to be Karl Weick, who elaborated a “recipe” for sense-

making in the psychology of organizing as early as 1969, though only as a small but 

integral part of a larger organizing process. In terms of organization issues, Weick tied 

the components of his sense-making recipe—thinking, seeing, and saying—to Neisser’s 

[1976] perceptual cycle—schema, exploration, and object. By 1995, Weick had elevated 

sense-making to the foundational level in understanding the behavior of organizing and 

organizations. He identifies seven properties “that set of sensemaking apart from other 

explanatory processes such as understanding, interpretation, and attribution: 

1. Grounded in identity construction 

2. Retrospective 

3. Enactive of sensible environments 

4. Social 

5. Ongoing 

6. Focused on and by extracted clues 

7. Driven by plausibility rather than accuracy” (1995, p. 17). 

For Weick, the powerful heuristic for sense-making is sequencing and this 

sequencing comes in the form of stories, which he calls: “Vocabularies of sequence and 

experience” (1995, p. 127). The key to this understanding is that rather than thinking 

either paradigmatically or argumentatively, people really think narratively [the reason this 
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is important in Wieck’s world of organization theories and models is his claim that most 

organizational models are based on argumentation]. Weick argues: 

This means that people are often handicapped when they try to make sense of 

organizational life, because their skills at using narratives for interpretation are 

not tapped by structures designed for argumentation 

The importance of stories for sensemaking is evident in Robinson’s 

(1981) observation that “given mankind’s propensity for inductive generalization, 

noteworthy experiences will often become the empirical basis for rules of thumb, 

proverbs, and other guides to conduct. Thus, telling stories about remarkable 

experiences is one of the ways in which people try to make the unexpected 

expectable, hence manageable” (p. 60). Making the unexpected expectable 

through stories is a major theme in Orr’s (1987, 1990) research on stories 

exchanged among Xerox service people. The fact that stories serve as “guides to 

conduct” recapitulates once more the point made earlier that frames guide 

conduct by facilitating the interpretation of cues turned up by that conduct. (1995, 

p. 127) 

Weick claims early on, that sense-making is grounded in both individual and social 

activity and that he is unsure if these two activities are in any way separable because “it 

has been a durable tension in the human condition.…Sense may be in the eye of the 

beholder, but beholders vote and the majority rules” (1995, p. 6). Such notions are 

clearly grounded in the precepts of Bateson and Goffman described earlier in this review 

and are inexorably linked to the research undertaken in this study. 

The direct application of the sense-making approach in LIS can be found in 

studies such as Barry (1994), which looks at three key criteria—tangible characteristics 
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of the document, subjective qualities, and situational factors—for user-defined 

relevance, and Cheuk’s (1998) research on modelling information seeking and use 

processes in the workplace. Other representative research under the information 

seeking rubric includes Talja (1997; 1999) Hepworth (1998), Yoon (1998), and Limberg 

(1999a; 1999b). Other, less explicit uses of Dervin’s paradigm can be found in more 

theoretical discussions about situating relevance assessment in context (Anderson, 

2001) and the criticalness of information need as a determinate in information systems 

use (Austin, 2001). Austin’s expansion of Mooers’ original 1959 Law: “’An information 

retrieval system will tend not to be used whenever it is more painful and troublesome for 

a customer to have information than for him not to have it (1959b, p.1)’” (2001, p. 607), 

into three separate laws that deal with user “context” [environment], flows directly from 

both Dervin’s sense-making theorems and Kuhlthau’s “Challenges for Information 

System Designers” (1999a), while harking back to the observations of Bawden, 

Cleverdon, and Ellis mentioned in the previous section of this chapter. Likewise, recent 

conceptual musings concerning “aboutness” as a “commonsense” perspective (Bruza, 

Song, & Wong, 2000) and the connection between “aboutness” and relevance (Hj�rland, 

2001) find at least a theoretical resonance, if not direct citational links, with the notions of 

sense-making. Finally, research such as Spinks and Greisdorf (2001) pay inadvertent 

homage to Dervin’s theories, without ever actually referring to or citing her work, when 

they declare that: 

Regions of relevance do exist that include the relational least common 

denominators that fill the gap [emphasis added] engendered by the concept 

relevant vs. not relevant. These least common denominators, once identified, 
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may allow the multiple dimensions associated with relevance to take their rightful 

place in appropriate methodological approaches to relevance studies. (p. 172) 

Solomon may have summed it up best in the conclusion to his three-article piece on 

discovering information behavior in sense-making: “A fundamental insight of all this is 

that information is embedded in people’s lives. The purpose of the sense making 

conceptualization is to capture how information behavior creates meaning” (1997c, p. 

1137). 

 In the context of the specific research undertaken in the present study, a major 

contribution of foundational literature also comes from a name less well known than 

either Kuhlthau or Dervin, but one who none the less has provided an integral piece of 

this conceptual pie—Stefano Mizzaro, who has already been mentioned in the context of 

his 1997 systematic review of the relevance literature. However, the most significant 

contribution Mizzaro makes to a potential resolution of at least some of the relevance 

controversies appears to be his multi-dimensional framework for viewing the concept—a 

framework that stands a reasonable chance of avoiding the reification problem described 

earlier. Based on his research presented a year earlier (1996), and based on a theoretic 

paradigm anchored in the same epistemological ground as Dervin [including Bateson], 

Mizzaro proposes a framework for cognitive analysis of information retrieval. Beginning 

with the notion that “There are many kinds of relevance, not just one” (1997, p. 811), 

Mizzaro constructs a highly plausible framework wherein “each relevance can be seen 

as a point in a four dimensional space“…with three of the dimensions having multiple 

components and the fourth dimension being “…the various time instants from the arising 

of (the) problem until its solution” (1997, p. 812). Carrying the framework to its next 

logical step, Mizzaro introduces a concept of “relevance judgment” as an assignment of 
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“…‘a value of a relevance’…by a judge at a certain point of time” (1997, p. 812). This 

schema allows for: 

…many kinds of relevance judgments that can be classified along five 

dimensions: (i) The kind of relevance judged; (ii) the kind of judge (…user and 

non-user); (iii) what the judge can use (surrogate, document, or information) for 

expressing his relevance judgment…; (iv) what the judge can use (query, 

request, information need, or problem) for expressing his relevance judgment…; 

(v) the time at which the judgment is expressed. (1997, p. 812) 

Mizzaro presents in his article a two dimensional graphic of three of his framework’s 

dimensions. It appears that his is an abstract conceptual approach to relevance that, by 

virtue of its multi-dimensional aspect, cannot be made material in any usual sense of the 

word—it does not appear to be susceptible to being reified. Yet it also seems equally 

clear that this model of approaching relevance could hold great potential for being useful 

in considering issues of relevance in future information systems. The framework suffers 

from some shortcomings as a model for measuring “retrieval effectiveness,” even under 

Cooper’s (1973) notion of “naive evaluation,” because of the serious computational 

limitations of even the most powerful automated systems of today. However, the Mizzaro 

framework does offer the multi-dimensional access ports necessary for incorporation of 

such concepts as categorization, sense-making, and distinctions between particularistic 

and abstract information—all of which speak increasingly to the role of user as the 

relevance locus. 

 The giving of voice to a model of user relevance that transcends the usual three 

dimensional space and the explicit introduction of “time” into the relevance judgement 

equation, places Mizzaro at a key nexus of the merging of traditional relevance studies 



 

 34

with the expanding field of study that was coming to be known as “information seeking in 

context.” (Vakkari, Savolainen, & Dervin, 1997). Aspects of Mizzaro’s model began to 

appear along with those of Kuhlthau and Dervin in many of the research studies that 

have already been discussed here (Yoon, 1998; Spink et al., 1999; Fitzgerald & 

Galloway, 2001; Spink & Greisdorf, 2001), and it has served as an integral part in some 

of the research that will be discussed in the next section of this review (Cole, 1997b; 

Cole, 1998; Wang & White, 1999; Tang & Solomon, 2001). However, Borlund (2003) 

may best sum up the notion of multidimensionality in the concept of relevance in IR: 

Multidimensionality of relevance is commonly illustrated by the various relevance 

criteria users employ to judge relevance of retrieved information objects…we 

present different views of relevance, even for the same types of relevance…We 

approach relevance based on the idea of the cognitive view point in which 

relevance judgements evolve during the process of IR interaction. In a cognitive 

sense, information, as a mental construct, is equivalent to the assessment of 

relevance of the retrieved information objects, regardless the subjective type of 

relevance. (p. 923) 

 

Implications for this research 

 The preceding description of the emergence during the last two decades of three 

of the major conceptual and theoretic streams in LIS research that have impinged on 

and developed in parallel with the evolution of traditional notions of user relevance, 

along with a recognition of its relationship to IR system relevance. This description has 

been offered in an attempt to demonstrate that the notion of relevance, particularly user 

relevance has in reality become part and parcel of that field of study that is now called 
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information use and seeking in context. It is through these lenses that this review will 

next examine the most proximate relevant research to the study undertaken here. These 

are the same kinds of lens that are used in the analysis of the research data of this 

study. 

 

Proximate Recent Research. 

 In the mid-1990s, Charles Cole published articles on such diverse topics as 

revisiting uncertainty in Shannon’s theory (1993), attempts to “operationalize what 

information-as-a-subjective construct is using the cognitive approach of Dervin and 

Nilan…and other information scientists…as well as related theories from cognitive 

psychology and reading theory” (1994, p. 465), and calculating the information content of 

an information process using Shannon’s mathematical theory of communication (1997a) 

[which was a kind of test of his “Shannon Revisited” musings]. Also in 1997(b), Cole 

published the results of an actual research study based on the theory of knowledge 

structure and modification of that structure due to “information” that he had described in 

his 1994 article. Drawing heavily on the theoretic constructs of Kuhlthau, Cole’s research 

suggested a model of the information process that consists of five stages: 

Opening of the information process 

Representational (cognitive) activity 

Corroborating evidence looked for and found 

Closing of the information process 

Effect of information process. (1997b, p. 60) 

 According to Cole, these stages are sequential but possibly have a tendency to be 

separated by significant time gaps. Within and associated with these stages, Cole also 



 

 36

postulated two distinct types of information seeking behavior: conscious-focused and 

unconscious-unfocused. He concludes that unconscious or semi-conscious motivation 

arising from the opening stages of the information processes drive at least some of the 

information seeking his participants did. His second conclusion has implications that are 

more far-reaching: 

The second of two general conclusions that was drawn from the analysis 

of the theories of Kuhlthau, Belkin and Dervin at the beginning of this article is 

that becoming aware of a gap in understanding may be dependent on a certain 

threshold being reached in the size of the gap, a gap large enough to trip the 

individual into awareness of the gap. (1997b, p. 66) 

 A year later in 1998, Cole reported the same research study in an article in 

Library Quarterly, that is a great deal more specific both in the description of the 

research and in the nature of its findings. Cole’s research was based on interviews that 

he conducted with forty-five Ph.D. students in History at six English universities. 

According to Cole, they “were interviewed about their research and the role of 

‘information’ in their research” (1998, p. 38). Cole devotes considerable text to 

describing the tasks of his particular body of subjects and to contextualizing the specific 

questions that he says that he will be addressing into some of the larger theoretical 

questions about information acquisition that have arisen in the LIS field. The Kuhlthau, 

Dervin, and Mizzaro thread runs strongly through this contextualization. He claims his 

methodological base as the “grounded theory approach” of Strauss et al., and gives a 

brief, but generally very good, explanation of this approach that highlights some of both 

its strengths and weaknesses. 
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 The results of Cole’s study are reported in two sections. The first section 

attempts to illustrate the two-part knowledge structure of the Ph.D. history students in 

Cole’s study and give examples of each. The first is the picture—“the ‘place’ where they 

put the background data resulting from their reading” (1998, p. 40). The second is the 

jigsaw puzzle—“the process of constructing a thesis” (1998, p. 41). The second section 

describes a four stage information processing model [which apparently had evolved from 

his earlier 5 stage model]—“how the Ph.D. students in the study infer information from 

preexisting general and subject-specific knowledge” (1998, p. 43). Cole asserts that, 

“The evidence from these interviews is that there are two separate parts to the Ph.D.’s 

thesis-making knowledge structure, which may be labeled the picture and the jigsaw” 

(1998, p. 42).  

 The choices by Cole of the picture and jigsaw puzzle metaphors are apt usage in 

the conceptual context of the research being discussed in the current study: the picture 

ties directly to the concept of frame analysis of Bateson and Goffman—Bateson’s 

original terminology in his 1954 essay even refers to “the physical analogy of the picture 

frame” (1987, p. 186). Cole’s use of the jigsaw puzzle is equally grounded in theoretical 

conceptualizing that predates his own work by at least a decade: In discussing his 

“Postulates of Fertility,” Swanson (1988), states: 

 The metaphor of the jigsaw puzzle should not go unnoticed in connection 

with the postulates of fertility; fitting the pieces together results in fertilization. Any 

pattern thus revealed we may assume was not designed by anyone. The pieces 

fit together neither intentionally nor by chance, but because of the inherent 

connections within the physical world. In principle, new patterns can emerge that 

have never before been seen. (p. 97) 
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Or in a conceptual frame that Dervin would be able to acknowledge: There would be no 

puzzle and no pieces to make it up without the gaps. 

 Cole and Mandelblatt (2000) have gone on to apply Cole’s findings to the design 

of information retrieval systems, based on the assumption that “…undergraduates in an 

exploratory phase of seeking information for a research paper do not know their 

information need and they do not know how to represent it in a query to the IRS” (p. 

1043). The authors argue that current state-of-the-art interactive technology can use the 

new kinds of information foci revealed in Cole’s and similar research to increase user 

satisfaction by providing interactive feedback about the user’s task while the task is 

being accomplished. 

While some web-based research such as Pharo’s, has asserted that “the ability 

of the active Web page to change or restructure the user’s knowledge structures in such 

a way that it helps him getting closer to solving his problem” (1998), other research is not 

quite so optimistic. In Efthimiadia’s (2000) research into interactive query feedback, the 

focus was on attempting to measure the effectiveness of “fed-back” query terms in 

relation to the needs of actual users. The immediate conclusion seems to be that much 

more research needs to be done in all aspects of interactive query expansion. In Tang & 

Solomon’s study of the use of relevance criteria across the stages of document 

evaluation, the premises were that “…subjects would apply different frames of reference 

for relevance decision making as they moved from one stage of document evaluation to 

another, and that change would occur not only for particular criteria but also for classes 

of criteria (2001, p. 676). They end up offering a Taxonomy of Criteria that can be placed 

in a simple bisected matrix: 
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 Document User 

Essential factors Primary objective Primary subjective 

Supportive factors Secondary objective Secondary subjective 

 

Tang and Solomon assert that this taxonomy helps in treating “the criteria employed in 

the process of judging relevance as something more than an undifferentiated mass” 

(2001, p. 684). 

 Whitmire [referenced earlier in Chapter 1 for her work in studying the correlates 

of undergraduates’ use of Academic Libraries], conducted a pilot study in 1998 and 1999 

that explored a possible role for epistemological development theories and models in 

understanding undergraduates’ information seeking behavior, and found that students’ 

information-seeking behavior was influenced by their epistemological development: 

Students who were more confident about their knowledge of their area of study 

were more comfortable with handling contradictory information sources. Students 

who were less confident about their knowledge of a topic relied upon others to 

tell them what sources to obtain and read. These students often did not include 

as much conflicting information sources and did not report finding biases in the 

sources that they did obtain. The more confident students also sought 

information from a variety of resources as opposed to students who relied upon a 

few sources given them. (1999, p. 130) 

Whitmire proposes the construction of a new model of information-seeking behavior by 

blending Kuhlthau’s information search process model with epistemological development 

theories about knowledge construction. This model would include “a list of stages (of 

development) and describe the information-seeking behavior of students in connection 

to their epistemological development” (1998, p. 722). 
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 Peiling Wang has produced another research study that bears directly on the 

study in this dissertation—her cognitive modeling of document use in a research project. 

Reported in a series of articles published alone or with co-authors (Wang, 1997a; Wang, 

1997b; White & Wang, 1997; Wang & Soergel, 1998; Wang & White 1999), this research 

attempts to bring to bear users’ cognitive and situational behaviors in the formulation of 

principles to improve current document retrieval systems. The results are framed in 

context of two separate stages in the research project: the document selection stage, 

and the reading and citing stage. At the document selection stage, it was discovered that 

eleven judgement criteria—including such things as topicality, authority, orientation, 

availability, recency—were provided by elements of the documents or document records 

themselves. More important from the standpoint of the current study is that these criteria 

judgements were combined along five dimensions—epistemic, functional, conditional, 

social, and emotional values—to achieve an assessment of value that led to a decision 

to actually use a given document (Wang & Soergel, 1998). 

 The second part of the study results (Wang & White, 1999), focuses on the 

decision making process at the reading and citing stage of the research project, It 

reports that in addition to identifying fourteen new criteria for document selection, all but 

one of the previously identified criteria (Wang & Soergel, 1998) were applied at some 

point in the reading or citing stage. While clearly less applicable to improvements in 

document retrieval systems [the thrust of the earlier research], the identification of the 

additional selection criteria, particularly when combined with the value dimensions 

identified earlier, are significant for understanding the type of cognitive filtering that must 

go on in a successful research process. When combined with the picture/jigsaw 
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metaphors provided by Cole’s research, they furnish a set of markers that can be used 

to guide future research. 

 

Implications for this research 

 Having structured this literature review in a manner that brings the reader from a 

broad epistemological base grounded in the paradigms of Gregory Bateson, we have 

stopped to examine some of the cognitive-connectivist-constructivist views of knowledge 

and knowledge acquisition. From there, a brief survey was provided of the older history 

of relevance theory and research, moving on to examine more closely—through the 

lenses of information use as process, sense-making, and cognitive analysis—the 

ultimate intertwining of user relevance into the field that carries the comtemporary label 

of information seeking in context. 

 This last section of the literature review has attempted to bring to bear on this 

research study the most recent proximate research results that can be used to 

understand the study’s content and objectives. This literature review also informs the 

analytical processes that were used in accomplishing the study. This methodology is 

described in the next chapter. 
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CHAPTER 3: Research Methodology—A Grounded Theory Approach 

The point is that both quality and quantity are misconceived when they are taken 
to be antithetical or even alternative…The transformation of quantity into quality, or 
conversely, is a semantic or logical process, not a matter of ontology. (Kaplan, 1964, p. 
207) 

Introduction 

 Since as early as 1980, when Gernot Wersig commissioned a study of recent 

trends in user studies (Wilson, 2000), the use and recognition of the qualitative research 

methodology in Library and Information Science (LIS) has been accepted by parts of the 

disciplinary community. More formal acknowledgement of these methodologies arose 

during the 1990s, with the publication of such works as Glazier and Powell’s Qualitative 

research in information management (1992). A decade later, the introductory overview 

by Glazier (1992), still remains a model for such discussions of qualitative methods in 

LIS. Likewise, the accompanying chapter by Cooper (1992) on the connectivity between 

qualitative and quantitative research studies was prescient in its notions of the roles of 

both methodologies in a changing information environment. 

 Dervin went on record at this early date about her own conceptual framework—

sense-making—neither being willing to nor allowing that framework to be forced into 

“choosing sides” in this early debate (1992, p. 81). In fact, she would, in the ensuing 

decade, formulate a stance about the methodologies of researching information-seeking 

behaviors that focused on metatheories that connected methodology. Dervin’s major 

point was that: 

…paradigmatic debates have propelled us to thinking about research in new 

ways. What was assumed to be charted in the past is now uncharted. In 

particular, the ways in which metatheoretic assumptions (explicitly stated or 

implicitly held) impact research methods have been little mapped…[and]…that 
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there is an inextricable relationship between metatheory, methodology, 

substantive theory, and method…A methodological framework must, then, reach 

for the most general net to guide research. …Given that the very essence of 

information seeking and use research involves that very contested thing called 

information, there is no escape. One’s methodological framing must find a route 

to attend to information seeking and use outside of that contest, in a way that can 

allow patterns to emerge on either side. (1999b, pp. 747-748, 749) 

Or, as more succinctly espoused by Gioia & Pitre (1990): “Multiparadigm approaches to 

theory building can generate more complete knowledge than can any single 

paradigmatic perspective” (p. 599). 

More recently, Trochim (2001) described what he sees as the artificiality of any 

dichotomy between quantitative and qualitative research methodologies thusly: 

After years of being involved in such verbal brawling, as an observer and 

direct participant, the only conclusion I've been able to reach is that this debate is 

much ado about nothing. To say that one or the other approach is better is, in my 

view, simply trivializing a far (more) complex topic than a dichotomous choice 

can truly settle. Both quantitative and qualitative research rest on rich and varied 

traditions that come from multiple disciplines and both have been employed to 

address almost any research topic you can think of. 

 Grounded Theory, the approach of the current study, is premised on the notion 

that what you learn about the world depends on how you study that world—this is called 

the theory-method linkage: “Grounded theory depends on methods that take the 

researcher into and close to the real world so that the results and findings are ‘grounded’ 

in the empirical world” (Patton, 1990, p. 67). Using this methodological approach, theory 
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is derived from data systematically gathered and analyzed through the research 

process, and while “grounding concepts in data is the main feature of this method, 

creativity of researchers also is an essential ingredient” (Strauss & Corbin, 1998, p. 12).  

According to Patton, “Qualitative evaluation inquiry draws on both critical and creative 

thinking—both the science and the art of analysis” (1990, p. 434). 

Using this framework, the purpose of this chapter is to outline a Grounded 

Theory research methodology that will permit the emergence of findings that are 

consonant with the stated epistemology (meta-theory), the substantive theory, and the 

methodological approach actually described herein. Or, as Dervin says in her article on 

connecting metatheory to method (1999b), this study uses methodological framing that 

permits patterns to emerge on either side of the debate about the definition of what 

Devin views as that ultimate object—information. 

 

Statement of the Problem 

 Problem Statement 

The purpose of this study is to analyze how a selected set of 

undergraduate university students differentiate the values of retrieved 

information in a contemporary research process, i.e., in an environment of 

virtually unlimited access to electronic and hypertext retrieval media. 

Specifically, it is designed to isolate and label those techniques, 

processes, formulae —both objective and subjective—that the student 

uses to identify, prioritize, and successfully incorporate the most useful 

and relevant information into their research project  
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 Research Questions 

1. What characteristics of retrieved information are most useful in 

identifying that information “of value” to the student’s research need? 

2. What conceptual frames are used by the student to prioritize the new 

information in the assignment of “value” in the context of the research 

need? 

The actual interview questions (see Interview Guide, Appendix A) were derivative of the 

research questions and were designed to elicit from the subjects the story of their 

research process—specifically, the story of how they made their decisions about the 

value of the research sources and information that they both used and did not use in the 

research process. 

 

Design and Method 

General Description and Purposes 

 The Grounded Theory approach that was used for this study is a form of 

naturalistic inquiry. The naturalistic paradigm of disciplined inquiry is distinguished from 

the rationalistic (or scientific) paradigm on the basis of both axiomatic and postural 

differences (Guba & Lincoln, 1999). The axiomatic differences include the nature of 

reality, the inquirer-respondent relationship, and the nature of truth statements, causality, 

and relation to values. The differences in posture concern preferred methods, source of 

theory, knowledge types used, instruments, design, and setting. Guba and Lincoln 

suggest that long standing criticisms of the trustworthiness of naturalistic inquiries are 

increasingly being disposed of through a number of valid techniques that heighten the 

credibility, the transferability, the dependability, and the confirmability of the naturalistic 
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methodologies. And while “it is generally understood that the use of even all of these 

techniques cannot guarantee the trustworthiness of a naturalistic study… (they)…can 

only contribute greatly to persuading a consumer of its meaningfulness” (p. 148). 

 Vidich & Lyman, in their review of the qualitative research methodologies in 

Sociology and Anthropology, argue that contemporary social sciences have assumed as 

their mission “…the analysis and understanding of the patterned conduct and social 

procedures of society, and of the bases in values and attitudes on which individual and 

collective participation in social life rests” (p. 23). This mission requires the detached 

social scientist to both observe and report: “the conduct of self and others, and to 

comprehend and explain why both actors and processes are as they are” (p. 23). This 

research task demands observation, reporting, and analysis that can only be 

accomplished in the act of communication—communication between subject and 

observer, observer and analyst (often internal), and, ultimately, analyst and research 

audience. 

 Originally postulated by Glaser & Strauss in 1967, Grounded Theory was 

designed to advance the legitimization of qualitative research by articulating a rationale 

for theory that was grounded, i.e., “generated and developed through interplay with data 

collected during research projects,” while setting forth both the specifics and logic for 

such theories (Strauss & Corbin, 1994, p. 275). Grounded Theory was anchored first 

and foremost in the notion that among concepts and sets of concepts there could be 

proposed plausible relationships that would constitute a theory—and that these 

relationships only had to be plausible since that is what would be reinforced through 

future research. “Without concepts, there can be no propositions, and thus no 
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cumulative scientific (systematically theoretical) knowledge based on these plausible but 

testable propositions” (Strauss & Corbin, 1994, p. 278). 

 The methodology aims at generating conceptually dense theories on the part of 

researchers, wherein there are many conceptual relationships that are stated as 

propositions subject to future testing. These propositions, as with most other qualitative 

methodology, are to be presented in the context of thick conceptual and descriptive 

discourse. What the researcher is looking for are patterns of action and interaction 

among and between the various actors and activities in the studied social activity. 

Predictability for any proposed theory is limited in the sense that “if elsewhere 

approximately similar conditions obtain, then approximately similar consequences 

should occur” (Strauss & Corbin, 1994, p. 278). 

 This feature of the Grounded Theory approach includes fluidity of any such 

theories advanced because they focus on the process and temporality of the unique 

actors and activities being studied. Each new situation must be explored to determine if 

the theories fit; how they both might and might not fit. This is due in no small part to the 

constraint that the interactive context of collecting and analyzing of data in which a major 

actor is the analyst himself, causes the theories to be directly connected to the data out 

of which they arose. In the end, grounded theories must be statements about plausible 

relationships that are systematically presented to the reader. 

 In attempting to assess the relationship of theory to reality and truth, Strauss & 

Corbin (1994), offer a series of observations. First, they argue that truth is enacted: 

Theories are interpretations made from given perspectives as adopted or 

researched by researchers. To say that a given theory is an interpretation—and 
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therefore fallible—is not to deny that judgments can be made about the 

soundness or probable usefulness of it. (p. 279) 

Second, Strauss & Corbin suggest that there are twofold temporal limits to all 

interpretations, whether or not they are theories. In the sense that first, they can not ever 

be permanently established—always being subject to qualification, elaboration, and 

ultimately, negation; and second, that like most other kinds of knowledge, they are 

limited in time, i.e., they are created by human beings located in certain a milieu founded 

on particular ideologies and ideas—they exist in history. 

 As a species of qualitative research, grounded theory shares many similarities 

with other methodologies of the genre. Foremost among these is the notion that social 

science is both desirable and possible. Other similarities are the types of data sources 

and the acceptance of responsibility for the interpretive role of the researcher. However, 

for the grounded theorist, it is not sufficient to simply replay the voice of the subject or 

only report what was observed. 

The major difference between this methodology and other approaches to 

qualitative research is its emphasis upon theory development. Researchers can 

aim at various levels of theory when using grounded theory procedures. 

However, most grounded theory studies have been directed at developing 

substantive theory. This is because of the overwhelming substantive interest of 

grounded theory researchers rather than the nature of their methodology. 

(Strauss & Corbin, 1994, p. 274) 

 The naturalistic technique of Grounded Theory creation advanced by Strauss 

and Corbin (1998), departs from what are sometimes characterized as the dominant 

rationalistic-deductive practice of testing existing theories. Grounded Theory urges the 
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researcher to inductively generate a theory to explain systematically collected data—that 

is, the theory is grounded in data collected, not deduced from a priori assumptions. In 

addition, while grounding concepts in data is the main feature of this method for Strauss 

and Corbin, the creativity of the researchers themselves and the interplay between the 

data and the researcher as analysis, are also essential ingredients. 

 The concept of “researcher as primary tool” (Schensul et al., 1999, p.viii), is an 

essential ingredient in any Grounded Theory methodology and references to “researcher 

as instrument” are replete in the literature (Punch, 1994; Patton, 1990; Guba & Lincoln, 

1981). Punch argues that an absolutely central point of much field research is that it is: 

dependent on one person’s perception of the field situation at a given point in 

time, that that perception is shaped both by personality and the nature of the 

interaction with the researched, and that this makes the researcher his or her 

own “research instrument.” (1994, p. 84) 

All of the factors that could possibly influence the perceptions of a given researcher are 

impossible either to completely identify or fully articulate. However, in the study at hand, 

it is important to acknowledge this researcher’s long history and involvement with both 

the phenomenon that is being examined (information valuing decisions in the Capstone 

Research Course) and the type of subjects (Capstone students) that were interviewed 

(procedural protocols were implemented to insure that none of the actual interview 

subjects were former students of the researcher or had had previous direct academic or 

personal contact with him). 

It was, in fact, the researcher’s long history as a Capstone Instructor (20 years) 

and his involvement in the original design, as well as the ongoing evolution, of this 

particular course, that led him to seek answers to the questions posed herein. This 
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involvement serves both as potential asset and as potential liability in the study. On the 

one hand, it allowed the researcher an unparalleled depth of understanding of the nature 

of the actual Capstone research processes and of the nature of the struggles of the 

students in successfully completing the assigned Capstone research tasks. On the 

other, the risk was always present of the researcher permitting his biases and “beliefs” 

about what the students were doing and, more importantly, how they were doing it, to 

undercut the stories of the students themselves. While recognizing the pitfalls, the 

researcher attempted to maintain a constant awareness of these liabilities at all stages 

of the research and to implement a methodology that used the strength of his knowledge 

about the arena while attempting to avoid his personal biases about outcomes. Given 

that “All knowledge and claims to knowledge are reflexive of the process, assumptions, 

location, history, and context of knowing and the knower” (Altheide & Johnson, 1994, p. 

485), the researcher can only rely on an asserted and unrelenting consciousness of 

these factors to claim that the accounts herein accurately represent to the best of his 

ability the features of the phenomena that they are intended to describe, explain, and 

theorize. 

 The specific approach that was used in this research followed a two-stage 

interview/analysis process that was conducted during the Spring Semester and the 12-

week Summer Session of 2002. The first stage consisted of a round of open-ended 

interviewing of a reference group of seven selected participants from the study 

population in the Spring Semester. Based on an examination of the content of those 

interviews and the related field notes, minor modifications were made to refine the 

questions and probes used in a second round of interviewing of two target groups of 

seven selected participants each in the Summer Session, in the second stage of the 
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study. This two-stage, iterative approach was originally designed to help maximize the 

participants’ descriptive input and conceptual ordering into the research design itself and 

into the analysis of the discourse text. However, the examination of the Cohort 1 

interview data did not precipitate any significant changes to the interview questions and 

only minor enhancement of one probe. In fact, subsequent coding and analysis revealed 

equal richness of discourse among all three cohorts. 

 While acknowledging the limited time-span of the sampling of students in this 

study (essentially two semesters in an academic year), this potential limitation is offset 

by several factors. First, the course and student research process contained therein has 

a long and proven history at the university. Second, the twenty-five year history of this 

course has provided a well-defined and easily identifiable body of research participants. 

Finally, the researcher’s twenty years of experience in teaching the course (and 

involvement in its development and evolution), provided an exceptional depth of 

understanding of the course’s research objectives and outcomes. 

 

Study Participants 

 The study participants were a selected exemplar group of upper-division 

university undergraduates (Juniors and Seniors) that were drawn from all the Capstone 

Course classes (except the researcher’s own sections) of a small private university 

located in Central Texas, during part of one academic year (the Spring Semester and 

the Summer Session of 2002). The Capstone Course is a general curriculum course for 

this university and must be undertaken and successfully completed by every student in 

order to graduate from the university (regardless of major, GPA, prior courses, or any 

other circumstance). A copy of the syllabus for this course is found in Appendix B. 
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 Each semester between 160 and 190 students are enrolled in 10 to 12 individual 

sections of this course. A selected group of 21 “potentially successful” students were 

drawn from the above population based on the following criteria: 

Identification as “potentially successful in the course” by that semester’s 

Capstone Course instructors. 

Previous performance in their American Dilemmas course (a prerequisite for the 

Capstone Course that also requires a major research paper). 

Disciplinary area of their major (Humanities, Social-Behavioral Sciences, 

Physical-Biological Sciences, or Business). 

The 21 students were grouped into three cohorts of 7 students each, with each cohort 

containing students from different disciplinary areas based on their recorded major. The 

purpose of the disciplinary arrangement of the cohorts was to ensure representation 

from each the major areas of university studies and was not a presumptive basis for any 

“cross-disciplinary” findings unless such findings should clearly emerge in the analytical 

process. The cohort arrangement permitted the implementation of a convergent 

interviewing approach (Dick, 1998B), using one cohort as the reference group in the 1st 

stage of the interviewing and the other two cohorts as the target groups in the 2nd stage 

of interviewing. 

 Due to the loss of one interview due to electronic failure of equipment, only 20 

subjects were actually used in the study. The study participants included fourteen (14) 

females and six (6) males; this ratio approximated that of the original pool of subjects [2 

Females/1 Male] nominated by their instructors. This may simply reflect the higher 

success rate for females in this course (and in undergraduate education in general) as 

reflected in institutional research studies and general higher education research. The 
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recommending faculty for the two semesters was evenly split—9 males and 9 females—

so it is doubtful that gender bias on their part was a factor. This, of course, assumes that 

gender bias is largely a function of male or female gender identity. The slightly higher 

ratio of females to males in the actual study also may simply be a result of female 

students being more willing or available to participate in the study. 

 Distribution of participants among the disciplinary areas (as reflected the 

students’ majors and their placement in the University’s organization of disciplinary 

“Schools”) was a bit more skewed. Eight (8) participants were from the School of 

Humanities, with these majors: English-Literature (1); English-Writing/Rhetoric (1); 

Liberal Studies (2); Photo-Communications (1); Spanish (1); and Theatre Arts (2). The 

Business Administration School contributed seven (7) participants with the following 

majors: Finance (2); Management (2); and Marketing (3). Three (3) participants were 

from the School of Behavioral and Social Sciences, distributed in only two majors: 

Psychology (2) and Criminal Justice (1). The remaining two participants came from the 

School of Natural Sciences—a Chemistry major—and the School of Education—a 

Language Arts major—respectively. The distribution of disciplines of actual participants 

matched the distribution of disciplines of the pool of students recommended by the 

teaching faculty, and based on the second selection criteria—success in the American 

Dilemmas course as a predictor of success in Capstone—a more “balanced” 

representation of disciplinary area was simply not possible. 

However, the low participation rates from those two areas—Education and 

Natural Sciences—may also be partially explained by two other factors. First, students in 

the School of Education normally major in a subject area outside of Education (in 

another School) unless they are majoring in Language Arts or Bilingual Education; in the 
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original “disciplinary” list for this study, Education is not even listed. Second, the low 

representation of participants from the Natural Sciences as already been accounted for 

by the fact that only three (3) potential students from this area were recommended by 

the faculty (out of 55 qualifying recommendations). Again, this is consistent with internal 

University institutional studies that reflect a lower grade point average for Natural 

Sciences’ students in the Capstone Course than for the general student body and for 

students in other disciplines. 

 

Interviewing Approach and Techniques 

According to Fontana and Frey, the difference between structured and unstructured 

interviewing is “that the former aims at capturing precise data of codable nature in order 

to explain behavior within preestablished categories, whereas the latter is used in an 

attempt to understand the complex behavior of members of society without imposing any 

a priori categorization that may limit the field of inquiry” (1994, p. 366). The technique of 

interviewing that was used in this study falls between the “front-end” structure that is 

imposed by way of the Interview Guide Approach and the Informal Conversational 

Interview categories of Patton (1990), and is substantially drawn from the Convergent 

Interviewing approach used in the Action Research field (Dick, 1998A). The five main 

components (common to both rounds of interviews; differences noted where applicable) 

are: 

Rapport Building/Information Sharing: 

Who is the interviewer 

What is the interviewer doing 

Purpose of the interview 
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Confidentiality of responses 

Solicit from subject a brief description of their research project 

Ask the opening question: A very general, open-ended question about 

how the student identifies which information is most “valuable” to his/her 

information needs during the research process. Seeks general input from 

subjects about how they “see” the process, how they “discriminate” between 

more valuable and less valuable information, and explore possible parallels in 

the subjects’ non-research activities (expanded probe from Stage 1 

interviews). 

Keep the respondent talking: With a minimum of input from the 

interviewer, the subject will be kept talking (Chirban, 1996). 

Probes: 

At Stage 1 (Reference Group), the probes were limited to follow-ups to 

issues, terms, items, concepts, ideas, etc., that were mentioned by 

the subjects themselves in their individual responses (based on 

interviewer’s notes). 

At Stage 2 (Target Groups), an expanded probe on possible parallels in 

the subjects’ non-research activities was developed from examination 

of the Reference Group responses and associated field notes, as well 

as follow-ups to issues, terms, items, concepts, ideas, etc., that were 

mentioned by the subjects in their individual responses. [The 

expanded probe about possible parallels had quickly and naturally 

emerged very early in the Stage 1 Interviews—in the 2nd and 3rd 

interviews chronologically—as revealed in both the transcribed 
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interviews and the field notes, and were actually used in all 

subsequent interviews in that stage.] 

Ask for any closing comments 

The entire content of the interviews was tape-recorded and the full-text of the interviews 

was transcribed in their entirety for subsequent content analysis as described below. 

Written permission to record the interview was secured from each participant and a 

written statement of the confidentiality of her/his interview was furnished to every 

participant. The University of Texas at Austin Informed Consent rules were adhered to; a 

copy of the Consent Form is attached hereto in Appendix C. 

 

Data Analysis Procedures 

 Codes. Coding of all interview text was accomplished using the 

HyperRESEARCH� program. A concept of “Open Coding” that looks to the actual words 

of the interviewees and to the context of the discourse itself to generate the name or 

label used as a code was applied to the text (Strauss & Corbin, 1998). Coding was done 

primarily on a sentence by sentence or phrase by phrase basis; only where the 

discourse itself dictated, was a code assigned to a passage longer than a sentence. 

 Categories. The codes were analyzed and consolidated into conceptual 

categories. This involved a detailed line-by-line analysis (sometimes called “theoretical 

coding”) to generate initial categories, with both their properties and dimensions, and to 

suggest relationships among categories. According to Glaser, “Theoretical codes 

conceptualize how the substantive codes may be related to each other as hypotheses to 

be integrated into a theory” (quoted in Strauss & Corbin, 1994, p. 277) This combination 

of open and axial coding provided the basis for a content analysis of the interview text. 
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Any of the original codes that could not satisfactorily be placed into a category (“outlier” 

codes) were subjected to separate analysis to insure that vital information was not 

overlooked or excluded.  

Themes. The categories were then divided into major thematic sets, which were 

the analytical basis for the research findings. To avoid any potential loss of meaning or 

actual context during analysis, each thematic set was regularly crossed referenced to all 

the original codes indexed to their category, the full set of categories with their complete 

textual references, and a complete set of all transcribed interviews so that any question 

concerning the actual context of the discourse or the exact words used by the 

interviewee could be double checked. 

The HyperRESEARCH� computer program permitted maximum flexibility in the 

assignment of codes and the manipulation of those codes in term of mechanics and 

referencing. However, the actual codes were created/selected and applied solely by the 

researcher and not the program. The major benefit of the computer software was in data 

manipulation and in the application of analytical tools such as creation of visual Code 

Maps and Cross Referencing between codes, categories, and themes. 

 

Validity 

 As early as 1964, Abraham Kaplan argued that: 

 The root meaning of the word “validity” is the same as that of the word 

“value”: both derive from a term meaning strength. The validity of a measurement 

consists in what it is able to accomplish, or more accurately, in what we are able 

to do with it. Plainly, this “what” depends on the context of the measurement’s 

use. Validity is not determined just by the instrument and scale of measurement, 
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nor even also by the “intrinsic nature” of the magnitude being measured. We 

must take into account as well the functions in inquiry which the measurement is 

intended to perform, or with respect to which—whether by intention or not—its 

validity is being assessed. The basic question is always whether the measures 

have been so arrived at that they can serve effectively as means to a given end. 

…In general…validity involves both definitional and predictive considerations, 

particularly when the measurement is of a magnitude which is conceptualized not 

only in descriptive generalization but in some theory as well. (p. 198-99) 

Altheide and Johnson (1994), in their discussion of identifying the criteria for assessing 

interpretive validity in qualitative research, arrive at much the same conclusion: 

…the general model seems to be that validity should be relevant and serviceable 

for some application of knowledge: Is knowledge useful?…Qualitative 

research…is carried out in ways that are sensitive to the nature of human and 

cultural social context, and is commonly guided by the ethic to remain loyal or 

true to the phenomena under study, rather than to any particular set of 

methodological techniques or principles. (p. 488) 

 The value of the findings of the research presented herein is grounded in both 

the face validity and credibility of the words of the informants themselves (Patton, 1994), 

and in the interpretive validity of the analytic realism of the researcher, which “assumes 

the meanings and definitions brought to actual situations are produced through a 

communication process" (Altheide & Johnson, 1994, p.489). This realism is based on 

four specific criteria of quality in the analytical approach applied: plausibility, credibility, 

relevance, and importance of the topic. This reflexive accounting for substance provided 

not only a template for the researcher, but will also provide a framework for 
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understanding those things that contribute to the definition of the situation being 

examined: its nature, character, origin and consequences. The key to this approach was 

not only to capture the informant’s voice, “but to elucidate the experience that is 

implicated by the subjects in the context of their activities as they perform them, and as 

they are understood by the researcher” (Altheide & Johnson, 1994, p. 491). 

 

Peer Review Group 

 To advance the validity of the research, a Peer Review Group was constituted to 

review the initial Findings, Theoretical Construct, and Conclusions. This group was 

made up of three (3) senior Reference Librarians on the staff of the Scarborough-Phillips 

Library at St. Edward’s University—the site of the research. All three of the group’s 

members have several years experience in working at several levels with the Capstone 

students that were used as subjects in this research. In addition to working the normal 

rotation cycle at the Reference Desk in the Library, all three individuals have served as 

instructors for the Library Instruction sessions that are given to students as part of the 

Capstone Course—two of them have served as the Director of Library Instruction 

Program for the Library at various times during the past five years. Further, two of these 

individuals have served as instructors in the Capstone Course—one on an ongoing 

basis for the past three years. 

 Several suggestions of the Peer Review Group were incorporated in the final 

form of the Findings, Theory, and Conclusion that are presented herein. Individual 

comments of the various members of the Group are included in the Conclusions as was 

deemed appropriate to expand, elaborate, or reinforce the researcher’s original material. 

 



 

 60

Summary 

 Application of the methodology described above provided the means for the 

transcribed interviews of the research subjects to be used to produce a set of findings 

that are reported in the next chapter. The rich nature of the discourse narratives 

provided many examples of the participants’ own words addressing the research 

questions and set the stage for the conclusions reached in the final chapter of this study. 
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CHAPTER 4: Findings of the Research—What the Participants Said and a 

Theoretical Construct 

Phenomena are important analytic ideas that emerge from our data. They answer the 
question “What is going on here?” (Strauss & Corbin, 1998, p. 114) 

Introduction 

The methodology described in the previous chapter produced findings in this 

research that are grounded in the actual words and voices of the participants. The 

process used is consistent with two of the analytical approaches described by Strauss 

and Corbin (1998). First, by using actual interview transcripts plus the researcher’s field 

notes and interpretations, a rich, descriptive narrative was created that gives the reader 

an adequate contextual basis for case transferability based on their conceptual 

applicability. Through open coding, significant effort was taken to open up the 

participants’ discourse and attempt to expose the thoughts, ideas, and meanings 

contained in them. In this process, the text was broken down into its component parts 

and then examined closely so that comparisons could be made for both similarities and 

differences. This was achieved by striving to make sure that the codes assigned were in 

fact derived from the context in which the specific text was located. Hence, the ultimate 

concepts that arose could be viewed as securely grounded in the original discourse. 

Second, the findings use a high level of interpretation and abstraction to 

construct a theory of how these undergraduate university students differentiate the 

values of retrieved information and then frame that information into their research need 

in a contemporary undergraduate research process, which is firmly grounded in the data 

presented. Based on Strauss and Corbin’s notion that “Categories are concepts, derived 

from data, that stand for phenomena…(and)…Phenomena are important analytic ideas 

that emerge from our data” (p. 114), then the grouping or categorizing of the concepts 
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began to take place using explanatory terms. These categories were drawn from the 

literature reviewed, from the vivo codes themselves, and from groups of concepts 

uncovered within the discourse. Ultimately, the categories were distilled into three 

thematic sets that provide a basis for construction of a theory. 

Three thematic sets arose from the codes identified in the study. For the 

purposes of this presentation, those thematic sets have been labeled Traditional 

Relevance Measures of Value, Structural Frames of Reference, and Metaphors: General 

and Ecological. Each of the thematic sets will be discussed below with accompanying 

excerpts of discourse from the conducted interviews. 

 

Thematic Set I: Traditional Relevance Measures of Value 

 The first thematic set arose from codes that can legitimately be classified as 

traditional markers or measures of value that are thought of as being associated with the 

historical field of relevance studies. This set centers on terms such as the “credibility” or 

“reliability” of the information based on numerous traditional measures used in the study 

of relevance—concepts such as credentials of the author, association(s) of 

author/source, timeliness of information, presence of bibliography/references, repetition 

of names, and even what amounted to a rudimentary form of citation analysis. 

 Foremost among these value markers were the credentials of the author of a 

piece of information—eight of twenty subjects specifically made reference to this factor 

in deciding value for their source material. As one student put it: 

I went ahead and looked at the authors and you know, if it was just an author's 

name and it didn't tell me what that author did or where they came from, I went 

ahead and looked to see if I could find more information on the author. And on 
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the databases there are some sites that will say some more about the author or 

more about this institution that maybe published the article. 

Two other students put it more succinctly: “I always try to look at who wrote it and then 

any credentials they had;” and “I looked to see who did the studies; I wanted to get like 

professors, or the FBI, stuff like that;” while another student tied the author’s credentials 

to the currency of the piece: 

First thing that comes to my mind is how current the article is and not only who 

wrote it, but who they represent. Like if they represent an accredited university, 

they have to be the head professor of the foreign policy department of the U.S. 

War College or someone who has served in a presidential service or things like 

that. 

It should be noted, however, that one student was careful to point out that the use of 

credentials as a measure of value did not preclude possible bias on the part of an 

author: 

But, if there was a case where I opened up a site and there was this well, you 

know, what seems to be well informed, well thought out, argumentative research 

article on combating someone else's article about how research shows that 

homosexuals can provide nurturing environments for children just as much as 

heterosexuals. And this person had this whole elaborate argument against that 

and research shows the contrary and blah, blah, blah, and I noticed that he had a 

Ph.D., and it was from this certain university, and this was research backed by 

this person or whatever, and so I was interested in it and I considered him as 

someone who remotely had an educational basis to go off of. So after reading his 

entire article it was like, out the door, it was so one-sided! It was so one-sided!  
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And it didn't even bring up arguments that would have just shot everything he 

had to say. You know what I mean? It was clearly biased, and clearly one-sided, 

and not even valid to me. Not even sound to me.  But, because he did still have 

the credentials and he did provide sources from where he got his information and 

that kind of stuff I chose to use it because I chose to analyze it afterwards. And 

that helped me come up with my evaluation of my sources. So that's when it was 

relevant to me, even though I wouldn't have thought that necessarily his 

argument was that sound. 

As is often the case in the idea of “credentials,” how specific individuals determined what 

constituted credentials sometimes was clearly subjective: “…I relied mostly on looking 

for credentials, looking for whether they appeared if they had an educated argument or 

standpoint, or their information was somewhat well informed and educated and that kind 

of thing, was my main focus.” 

 Several other students based their judgments on the credibility or reliability of 

specific information with different kinds of associations of the authors, such the 

description of their position or office: 

I made sure everyone I had had a description of the office because I couldn't, you 

know, people could just write their opinions all the time on the internet and I was 

like, that would not be a credible source. And so I would look at that and 

sometimes I'd even go to Google and put their names in parentheses and read 

different articles about them. 

As well as office, the credibility concept was often tied to other descriptors such as 

“trust,” “name,” “power,” and “experience.” As one student responded to a specific probe: 
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Interviewer: Pushing this a little bit further, what sorts of things would make it 

sound credible? 

Respondent: If it maybe (was) from a person in a position of power. Someone 

that I trust or someone that has been a resource to someone else. That to me 

would make it more credible, and I would be more likely to use that person or that 

resource. 

Other students also tied their beliefs in the value of certain information to their trust in the 

“name” of the person or organization, as indicated in the following dialogue: 

Respondent: I guess it comes down to credibility. Some like Greenpeace, some 

of the more noted human rights activist organizations. 

Interviewer: Can you expand on what you mean by credibility? 

Respondent: Not so much credibility, just name. That they are widely known. 

You want to think their opinions are taken seriously. Otherwise, they wouldn't get 

so much press as it were. Most of the organizations I had either heard of or they 

were referred by organizations that I had heard of, (like) government sources. 

For other students, the basis for credibility seemed to lie either with “the appropriate 

academic degree,” or with the individuals’ or sources’ association with an academic 

institution. As one student put it: 

So, I tried to look at sites that are—a lot of them like the bigger universities will 

have studies they've done and I'd try to find any university or professor who has 

talked about what schools he's with and try their site. I trust most of the larger 

universities to have professors who've done decent research. So, I tried to rely 

on their research if possible because I figured that's a lot of what they do for a 

living. So hopefully they looked at the appropriate aspects. 
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Familiarity with names, particularly based on repetition of those names or their 

having been used as a source by others, was a recurring theme for as many as five 

different students. The importance of iteration in the appearance of information and 

informants—and their usage by others as sources—is striking in some of the subjects’ 

responses. According to one student: 

I guess it was when I began to see different names pop up again and again. A 

great example was one particular author who I saw. He was in my initial paper. I 

have one source of his. One that he had written and one where he was 

mentioned in two different sources. So, I started to see different names pop up 

again and again and again. So, I knew right then and there that he was a guy 

that I needed to pursue and that led to other things which led to other things. 

Being able to see other people mention your source as a good and credible 

source is pretty good starting point. 

Two other students were more succinct in this regard—“And again, the authors, if I've 

seen their name coming up several times then I'll look at their work;” and “seeing the 

names mentioned over and over, you kind of narrow it down to who the experts are, 

whether you meant to or not;” while a third put it in these words: “If I saw the same thing 

a couple of times in different places from different sources it seemed to be reliable if that 

was the case.” 

 Tied to the iteration of name was the theme of having been used as a resource 

by others, a phenomenon that in some students had evolved into a rudimentary form of 

citation analysis (even though the subjects did not know the proper terminology for the 

technique). In an earlier passage a student is quoted as saying “Someone that I trust or 

someone that has been a resource to someone else.” Two other students described the 
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approach thusly, ”how many times a particular name appeared in various 

bibliographies;” and, the electronic version of the same approach, “I would attempt to 

compare how many common links different (web) pages had to the same sources.” 

Another student stated “So when I started doing regular research it just made sense to 

see where these people found their information;” while yet another described it like this: 

I started with the CQ Researcher because it kind of matches the classroom 

assignment and so I went from there and I looked at who they decided their 

source was; who the people were in this controversy. Then I looked at those 

names and looked at those sources and then went from there. 

And, as succinctly put by another student, “And they cited a lot of sources and I went on 

to look at those sources as well.” 

 One student concretely outlined what can only be described as a rudimentary 

form of citation analysis: 

What I tended to do with this, and with any research, as I'm starting to collect—

particularly with books, and as far academic essays and things like that, 

articles—I look at the bibliographies and the works cited and cross-reference. 

You know, how many times has this person—whether it's the piece of literature 

that I'm looking at, or something else as far as various scholars referencing other 

scholars. And, in that, if I'm not really sure if this person seems up to par or 

whatever it might be, then I'll look through and see if there is anyone else who 

has looked at this text and used this text and things like that. And a lot of times if 

I'm having problems just finding resources, I'll find one resource and look in the 

back and say, okay, where did they find their research? And then you'll get those 

and by then you see other research, and kind of cascade down like that. 
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When questioned further about where he learned such a process, the student allowed 

that he had been home-schooled and that his mother had taught him the technique. 

Another student described it as “cross-checking his sources in all bibliographies and 

references lists that he had access to in his research material.” 

 Another theme in this set centered on the students’ perception of the “timeliness” 

of the information as a measure of value or credibility. Five students used this criterion 

as at least a partial basis for using information that they found. 

I definitely look at the dates. Like, a few of these pieces I was hesitant to use 

because they were so old, and so I thought how does this correlate to today? 

But, then, there haven't been any more rulings or judgments and things more 

recent so you have to go to the older information. I think that's one thing 

important when you are doing research is that you look at when was it published, 

when was it copyrighted, how many editions have been done, is it something 

that's just popular so it has been selling and selling, or has it actually created a 

new edition as far as updated? 

Two other students described the time element with these kinds of statements: “So 

based on the source and how recent it was—and I would just briefly skim through it and 

basically decide if it would be something that'd be useful in my paper;” and “Well, really, 

maybe one—anything that was; if this is one; anything that was written after 1998 or 

1997 I used. Anything before that I didn't really use because a lot of laws have changed 

since then or come into Acts since then.” Another student was more emphatic: 

First and foremost I felt my issue is extremely current and anything at this 

moment could sway it one way or another, I need to stay as current as possible. 

So I feel that when the list of articles came up, once I had put in my search words 
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into the search engine, I automatically would sort them by date starting with the 

most recent, and I would go down that, and that would be my priority list. 

The fourth student put a somewhat different spin on his time-basis for selecting material 

due to the nature of his particular research topic: 

Well, again, I looked at—oh, on this one I did years that they were written. And 

for mine it was better if they were written in the 90s because in the past couple of 

years, really, the issue has kind of died down and the best sources were written 

in the 90s, especially the early 90s, because that's when the boom started over 

term limits. And the best pieces of information were written in there. And I had to 

note that in my paper because in the handbook it says put the most recent 

sources. But the most recent sources weren't good for them. 

 

Thematic Set II: Structural Frames 

 The second thematic set must be prefaced with a clear understanding that some 

of the students, at least initially or consciously, did not seem to have any higher order 

understanding of how they went about choosing some information as more valuable than 

other for the purposes of their research. This lack of consciousness was typified by initial 

dialogues such as: 

Respondent: As far as choosing different pieces of information? 

Interviewer: Yes, you know, choosing between the value of different pieces of 

information? 

Respondent: Hmmm…That's an interesting question. I can't say that I thought 

much about that.  
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Interviewer: Well, we will come back to this; for now, that's an answer in and of 

itself. 

Another student was equally unsure: “How I choose the information? I'm not really sure. I 

really don’t know for sure.” In response to a pretty focused question, one student gave 

the following rather unhelpful response: 

Interviewer: What characteristics, aspects, features of information or a 

document do you generally feel are most helpful to you in assessing the value of 

that document or that information, versus those that are the least helpful? 

Respondent: It usually depends on what I need. If I'm—usually—if I'm looking 

for something and it comes up then I'll probably use it. But if not, I don’t. 

Other students were more pragmatic in their approach to “choosing,” as typified by this 

comment: 

Okay, well, during the research I did kind of feel like it was—it was kind of half—it 

was half-assed. I felt like it was very—just sort of-okay, I'll take what I can get 

sometimes, and other times it was, you know, I found a gem; I got lucky. But 

much of the stuff I found I wasn't sure if it was legitimate or not, but I used it 

because it was there. 

Nor were students always initially clear in their own minds on why they used certain 

information the way in which they did: 

Well, I started with an outline of my paper with the general ideas that I wanted to 

cover, like the Planned Parenthood article was the biggest one that I used in my 

paper. And it covered probably half of the topics that were in my paper. I mean, I 

did the highlight thing and typed up my notes and just picked and pulled and 
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would stick it—there was really no rhyme or reason to what I stuck where! It just 

kind of happened, you know fell into place. 

However, based primarily on the subsequent probes to the initial responses from 

earlier questions, a second thematic set did arise from codes that can be thought of as 

falling under the rubrics of frame theory, following Bateson and Goffman; gaps or spaces 

between information (sense-making), following Weick and Dervin; and “jigsaw puzzle” 

concept, following Swanson and Cole. For the purposes of this presentation the set has 

been labeled Structural Frames and can best be summed up in the words of one of the 

students: “And really, just how it fit into my paper.” While this statement may seem like a 

meaningless oversimplification, when contextualized in more expansive discourse of the 

participants, the reality of this notion to the students themselves becomes clearer. 

 One student alluded to this rather directly in saying, “Because you know you 

make a paper in your head already and then you kind of try and fill it with research,” 

while another described it like this: 

I kind of, before I even start writing a paper, I kind of set up in my mind what I 

think the paper is going to look like, so I kind of like (have) a general outline I 

guess. And then, as I read them, whatever seems to fit in my outline, or support 

my thinking, I choose. 

A third student explored in a little more detail the mechanics of this internalization: 

What I do is I think about an outline for my paper. Okay, this section is going to 

focus on this specific section of this topic, okay, and then whenever I'm reading 

through articles I'm usually—after I've printed them out and I have them in front 

of me—I usually scan through them, and especially if I come up with a good 

summary or I come up with a good definition to start with, then that's a flag for me 
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and I highlight that or I mark that. Or sometimes, I mean, I can just glance 

through the first few pages and know that's not going to help me at all. So I have 

different piles. And so I usually know, and like for Capstone, since we had these 

first two different papers, I knew that this one might not be good for my first paper 

but it might be really good for my second paper so I also marked that. 

The student that was quoted earlier about “just how it fit,” did elaborate on his initial 

claim in a way very consistent with what the other participants said: 

And really, just how it fit into my paper. I had certain—I decided what the issues 

that I wanted to talk about were and the arguments, and if it went along with it I 

would use it because often the things wouldn't discuss what I wanted to discuss. 

However, other students were pretty cut and dried about it in their descriptions: “And 

after that I just kind of picked out what fit where and stuck it in my paper;” and “Maybe 

just something that sounds like it would fit or be beneficial or something that would be 

credible.” 

 The theme of “fitting” seemed fairly pervasive throughout much of the students’ 

discourse about how they decide what information to use in their research papers. One 

student even described his environment while engaged in the process: 

When I write I just sit down at the computer and start writing and then something 

will come up and I'll just go look at the stuff and find something that would go 

good there and I'll then I'll put it in. 

Another student described, on being probed, a fairly clear framing methodology: 

Respondent: Okay, so from that point I was just going to say to finish off, as far 

as how I did my research, that once I got a start with the books and stuff like that, 

what would end up happening is I would find out what information was missing 
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that I still needed and I would literally just go on the internet and type in the 

information I was missing and then retrieve it that way. 

Interviewer: Okay. I want to pursue that for a minute. How would you 

determine what was missing? 

Respondent: When I started to realize what arguments were being formed and 

when I was pulling out history and background of the issue, and that kind of stuff, 

based on what was there, I would raise my own questions, like, "Well, what about 

this?," and then well, "there's probably more to this." There's probably a side not 

being presented yet, or I haven't found yet, so let's see if I can find that. And I 

would just type it into the Internet and type something into find what was missing. 

For another student, it was a matter of “making a formula out of the paper’s parts and 

the research data that was found, then meshing them into one piece.” 

 For one young woman, the description of her “jigsaw puzzle” was very visual and 

graphic: 

But I usually triple space, and as I'm writing I'll cross things out and in a different 

color ink go in and edit and that way it's all done; I can see it; it's easy, and I can 

actually look at it where it is; it's practical. Then I cut and paste. Like here, I took 

out my article; I cut out parts of it. Sometimes I end up cutting and pasting things 

afterwards. I guess those were all new ideas that I put in here. And then, I can 

actually input into the Word document on the computer. But, like here, I said, now 

I want this to come first-you know, I move things all around kind of thing. So, 

yeah, literally cutting and pasting versus doing it on the computer. So I can see it 

that way—I can actually put it out and see where it is and move things around 

and that type of thing. 
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 For other students, it apparently was what they did not already know that became 

a major factor in not only what information they sought, used, and influenced their work 

product. According to one student: 

But if I found an article that was about something I had never heard of before I 

would lean more toward reading it and seeing what it had to say, to be sure if it 

was something I needed for my paper. Specifically, just because I didn't know 

where it was coming from. 

Another student discussed this in terms of comparing new information to her existing 

knowledge: 

There was something that I would have on my table; something that I wasn't 

aware was part of the controversy. My existing knowledge would include 

preliminary research that I had done, and if there was something on a web site 

that I felt that I hadn't read about or I wasn't aware about that would be important 

to include, then of course I would use it as a source in my paper. 

For two other students, the filling of these kinds of gaps had significant impact on the 

whole thrust of their research process. One claimed that “the expertise that I gained in 

simply collecting the research material helped me come to a better understanding of 

what the task itself was.” Another described how she “changed the way I was going to 

write about it,” because “what she found along the way filled the gaps in what she 

thought she knew about the topic.” 

 

Thematic Set III: Metaphors: General and Ecological 

 The final Thematic Set discovered in this research arose from codes that 

concerned how the participants talked about their choosing and using of information for 
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their research—that is, in metaphors of two distinct types. Additionally, these metaphors 

were often used in conjunction with the two other Thematic Sets—Relevance Measures 

and Structural Frames—as will be demonstrated in the discourse reported in this 

section. For the purposes of this discussion, the metaphors have been identified into two 

separate categories: General Metaphors and Ecological Metaphors. The distinction 

between these categories is explained below. 

 

General Metaphors: 

 In discussing how they valued information, the students made extensive use of 

metaphorical language to describe how they thought they did what they did—most of 

these metaphors can simply be classified as general metaphors: browsing, cascades, 

combing, fell into place, flow, mulling, organically, scanning, skimming, tuck things away, 

weed out—plus others described below. What seems important about the use of the 

metaphors in most of these cases is how they are used in relationship to the other 

themes already identified. For instance, the student who was noted above as using a 

rudimentary form of citation analysis (page 68, above), ended his description with a 

clearly metaphorical twist: 

And a lot of times if I'm having problems just finding resources, I'll find one 

resource and look in the back and say, okay, where did they find their research? 

And then you'll get those and by then you see other research, and it kind of 

cascades down like that. 

Or, there was the student that who said “Maybe just something that sounds like it would 

fit or be beneficial or something that would be credible,” and then followed up by 

describing this metaphorically as “like an instinct.” Another student who discussed the 
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notion of using information because of how it “fit,” referred to how he would “…read the 

articles and get what they were saying. I just used that to get a feel for what how I would 

fit that in my outline.” 

 One student who explicitly described how she checked authors’ credentials, 

followed in her next statements with a metaphorical allusion to explain how her decision-

making unfolded: “So, I just kind of went in and reviewed all the material and kind of 

guessed at what I thought—what kind of caught my eye more is what I used as far as 

‘Okay, this is a good point.’" 

 The student who tied authors’ credentials to the currency of a piece of 

information, described his thinking in some detail and concluded by labeling his decision 

making with a metaphor: 

Well I took into consideration the fact that a lot of what was contained in the 

articles that I chose was based upon historical fact and usually ended with a sort 

of opened ended hypothesis about how this may affect future relations for some 

of the documents. For other documents it was written by a scholarly journal or by 

a scholar who either served in the White House on foreign policy issues—people 

who had experience. For example I have someone in here whose name is  

  who actually...He is a professor of business administration and I used 

him for the economic portion in the relationship between Taiwan and China. But 

there is someone else who actually served in the Carter Administration when the 

Taiwanese Relations Act of 1979 was enacted. He was there and saw how it 

affected foreign policy, so I used people who wrote an article and happened to 

have first person experience with the historical portion that lead up to today's 

issue or someone who like the head of a department, had a credited university, 
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or someone who had done an extensive amount of research in this area on a 

particular event. And that's usually when a light kind of went off in my head 

saying OK this is a good source. You need to take this down. Use this. 

One student, in responding to queries about how he used key words in his searching, 

talked about what is usually considered a fairly concrete action—list making—in a very 

un-concrete sort of way—“top of my head kind of thing”: 

Interviewer: How did you construct your list of key words; a formal list; and if 

so, how did you construct that list—even if it was informal, how did you do that? 

Respondent: I didn't actually write down a list. I just looked for the same terms, 

"don't ask don't tell," "military," and I would look for "advocacy," "gay rights," and 

"homosexual rights." Stuff like that. 

Interviewer: So you had a rather informal list? 

Respondent: Exactly. It was just off the top of my head kind of thing. 

Even the students who were initially unable to give any kind of precision to their answers 

about how they chose information, relied on the metaphor to relay how they thought they 

didn’t know how they did it: “…you know? It just makes sense,” and “I think of it as 

common sense.” The student who was initially quoted as not having “thought much 

about” choosing between different pieces of information, later responded to a probe by 

describing a fairly clear “jigsaw puzzle” process, but also included an interesting 

metaphor to cover her cognitive process: 

Well, first obviously I had to organize it all down on paper and decide which 

arguments I wanted to use, and that was what sort of all of the mulling over 

was—it was which arguments did I think were better than others to use. 

Because, you know, there's a ton of arguments on each side—which ones did I 
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want to use; which ones were the best to use. Sort of writing all those down on 

paper and even for another day or so I kind of looked at those and decided which 

pieces of evidence would go with each of these arguments and things like that. 

 The metaphors of “combing” and “weed out” were two metaphors that were used 

by several different respondents in relationship to the notions of scanning and skimming 

as they went through the process of selecting material for use in their research. “I start 

off by just combing everything and starting to read and get ideas and all of that,” one 

student stated, “Then I kind of mentally tuck things away so to speak.” [This is the 

student who used the rudimentary citation analysis described earlier]. Another student 

articulated one of the most modernist metaphors this writer has ever encountered—she 

claimed that she made “brain sticky notes” to keep track of her research information and 

thoughts; she said that “my boyfriend laughs at me because of my brain sticky notes; he 

says that my mind is ‘all sticky noted-up and everything,’ when I am working on a paper.” 

Two students used metaphors related to scanning as a method of picking 

information. One stated, “You know, just by kind of scanning through some of the articles 

I can kind of tell,” while another claimed that: 

So I really just had to do a lot scanning of the titles of the sources themselves… 

then weed out everything that has to do with clubs; you weed out everything that 

actually has to do with praying in the classroom, you know, so then you're only 

left with like a few parts. 

When one student, who had explicitly mentioned comparing new information to her 

existing knowledge, was probed about her use of skimming, observed the following: 

Interviewer: Did you ever stop to reflect on why, when you didn't think it was 

going to be relevant the first time, it subsequently turned out to be? 
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Respondent: Not necessarily. But looking back on it I would think, like I said, I 

would just briefly skim them over and either e-mail them to myself or print them 

out at that moment. And then, later at home is when I would actually look at them 

in more detail and kind of read them over. Like I said, some were useful that I 

thought weren't going to be really relevant for my topic. 

 A couple of the students referred to their research processes as “organic” in 

nature. The first of these was related to a particular student’s idea that it just “made 

sense to see where these people found their information,” wherein the student followed 

up by saying “when it comes to research, it comes to the whole understanding of how 

thought develops organically.” Another student followed up his contentions about making 

“a paper in your head already and then you kind of try and fill it with research,” with the 

following claim: 

It was demanded of us to think about things beyond the general scope so I just 

kind of learned organic like because I did spend so much time in the library so I 

kind of organically picked up all of these ways of doing things. 

For another student, in dealing with the issue of the fitting of information into her 

research it was all about flow 

And then there was a great quote that I thought that I would use, but when I was 

writing my paper I couldn't find a spot for it; maybe it didn't flow with my kind of 

writing; maybe I didn't think it flowed with what my point was. 

 

Ecological Metaphors: 

 The other type of metaphors found in use by these particular students are what 

can be labeled Ecological Metaphors, that is, they are metaphorical terms or 
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expressions that are directly connected to some particular environment, milieu, or 

“ecology” in which the speaker functions or with which she or he has a proximity. These 

metaphors tended to arise in response to questions or probes about how the student 

thought about their research process and the task of choosing between information of 

differing value. Once this type of metaphor was identified in the coding, an attempt to 

made to discover a potential source or sources for this phenomenon. An examination of 

the limited demographic information on the participants quickly eliminated factors such 

as gender (their distribution approximated that of the participants) and specific cohorts 

(they were evenly distributed between the cohorts). Nor could any relationship be 

established with particular instructors—the instructor lists between the summer session 

cohort and the fall semester cohorts were entirely different and no pattern emerged with 

regard to particular instructors within any cohort. However, as revealed in the discourse 

below, there appears to be some connectivity between particular students’ use of these 

ecological metaphors and their reported academic majors (and in one case, the 

individual’s off-campus employment). 

 One of the more interesting of the ecological metaphors, and one the was used 

by two students from two different but related environments, was to draw a parallel 

between the in depth social problems research that they were doing for their Capstone 

paper and the type of research that they did for a formal character study, one for a 

theatre play, the other for a literature paper. The first student, a Theatre Arts major, 

described it like this: 

Well I get cast in a play and I get that character. And normally, well I read the 

play, and then I go on and I read different versions of the play—I always go to the 

Internet. And then I read reviews of people that have done that part and see what 
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their weaknesses and their strengths were. And from that I come up with—I type 

out a list of what I think my character should have as a background—if they have 

a background, then that's my background. Sometimes they don't have 

backgrounds. Sometimes you don't have a name or chorus number—like four. 

But with this, I mean it's the same thing. You go through and you read and read 

and you learn about your subject. 

The second student, a Liberal Studies major in Humanities, had a little trouble clearly 

articulating her point and describe much the same thing: 

It's like I know…it's also weird too because I do read so much because I study 

literature that I—like I was actually thinking about this today in Capstone class—

that it's like a character study paper in literature. You know, like, an in-depth 

study of the protagonist in a story compared to the antagonist…there are 

sentences in a Capstone research paper that are like your descriptions in a 

character study. It seems like they're always saying, you know, like there are a 

different ways to think about this particular issue—well there are different ways to 

think about a character in a story, you know? This research is much like that, you 

know—then you just fill in your research issues kind of like you fill in a character’s 

personality. 

 Several students drew parallels between their Capstone research processes to 

things like job searches, picking a college, lesson planning, and public relations work. 

One student, a Humanities major, declared: “Well, I mean, just like picking a college. 

You have to research and you have to go through things.” A different student, another 

Theatre Arts major, observed that her Capstone research was like choosing a job: 
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Also, well I'm an actress. And a lot of times I have to look at what theatre is going 

to offer me a job, and if they're a good theatre. And I look at the productions that 

they've done and I have to talk to people and see if they're doing good things. 

A Finance major was much more precise and articulate about the relationship between 

his research efforts and a job search: 

Being able to discern for yourself what you may be able to believe and what you 

should probably not believe. Kind of consider the source. If you read an article by 

such and such extremist person, you may not take their word for what they are 

saying. You don't know why they believe it. All you hear is their screaming, this is 

so right or this is so wrong. You kind of have to pick and choose what to believe. 

Like searching for jobs, I've done a lot of research on companies, on executives, 

on industries; different areas and things like that. You have to start somewhere. 

You kind of get—there are different references to different companies, and you 

kind of figure out what to believe and what not to believe. 

One student drew from the milieu of her off-campus work—public relations—to attempt 

to frame how she saw her academic research process: 

Outside of Capstone, and I think pretty much with every course, it's just a matter 

of—let me think, I've never thought about it. Well, I work with Austin Interfaith. I 

do a lot of public relations and try to pick people out of the community who will be 

helpful, but who could be possibly very stressed, and we do individual meetings 

and—you listen to what they're telling you and you kind of seek out their values 

or ask them; and you have to research their background and what they do, what 

could they offer. So that's one thing that kind of helped me to get organized—it's 

like the job. 
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A Language Arts major in the Education School saw a parallel in her lesson planning: “I 

guess when I'm making a lesson plan; I gather a whole bunch of different lesson plans 

and then I draw from those lesson plans things that I like to put together to make my 

own.”  

 Three other students offered ecological metaphors perhaps less directly 

grounded in their immediate academic or employment environment, but no less 

interesting for what they may reveal about how the individuals think about the research 

processes they were involved in during Capstone and the information valuing decisions 

that they were making. One student, a Marketing major in the Business School, 

observed that her Capstone research process was like using the reviews of movie 

critics: 

Interviewer: Well, actually, my last formal question is, can you think of any 

parallels in other things that you do, other kinds of choices that you make, that 

resemble the research decision making tasks? 

Respondent: Well, I'm nowhere near as serious, even like—I'm a big movie 

person; I love to go see movies—and you got to trust like their reviewers. I like to 

read a lot of reviews before I go see a movie. But you have to know where it's 

coming from. Some movie reviewers are well respected—Ebert and Roper and 

stuff; you can listen to what they say. But some of these people that review 

movies are like "critics are calling the year's best…" and you look at the bottom 

and it's some radio station in Wisconsin or something, and who is that guy? I 

mean, it's nowhere near as important, but that's the first thing that came into 

mind. So you have to read reviews and know where it's coming from. I like to 

know like—my parents live in Arlington, Texas—and the reviewer for their paper 
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hates everything, so him giving it two stars doesn't necessarily mean anything.  

I'll read the review, but then I'm like, okay, this guy doesn't like anything-he never 

gives good reviews. So you need to know where they're coming from. So I have 

to take his like I would take somebody who is unqualified basically in a research 

thing. You go, okay, well I don't really lend much weight to him. But then people 

like Shalit and Ebert and Roper and stuff that have-you know, this is their job and 

they're pretty well respected nation-wide—I lend more weight to them because I 

know that they know more about the film than some guy in Arlington who is 

writing for the paper. 

For a Photo-Communications major in the Humanities School, it was all about a “road” 

and a “roadmap”: 

Maybe it was my subconscious, not actually to the forefront when I was actually 

doing it, but, well I kind of mapped out in my head how the paper was going to 

go. And after I read all the material, everything that I had pulled, and once I had 

made a decision on which side I was going to take, that kind of predetermined 

which road I was going to take. Along that road when I would come to a 

statement when I wanted to make a paragraph or a series of paragraphs, I would 

go through the material and remember which one supported and had detailed 

information about that argument I was making in that section of the paper, and I 

would use that article for that particular section, so it wasn't really priority based, 

it was more a relevance sort of issue to that particular part of the paper, I guess. I 

didn't go to the material and lay them out in a specific kind of order, OK now, 

here is for the intro, here is for the main body, here is for my conclusions. I 

guessed I mixed it up and I would go through every article every time I had an 
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argument to make to find the ones that were relevant to that particular section. 

And once I found it I would get out my composition book and dictate that paper 

into the outline that I had scratched into my notebook here—my map. 

Another student who was majoring in Marketing drew his metaphor from how he 

organized the other objects in his life—to him organizing information was like organizing 

physical objects: “I know that the way I kept my information parallels to how I keep other 

things in my everyday life organized. The way that I would mark things, you know, when 

you use sources.” 

 Finally, a young woman who was majoring in Psychology, drew what may be the 

ultimate ecological metaphor when asked for parallels for her Capstone research 

process: 

Interviewer: Can you think of any parallels in other things that you do; other 

kinds of choices that you make that resemble the research decision-making 

process task? Did you see any parallels? 

Respondent: As I think about it I can see the parallels. It's hard to describe 

really, because it's really parallel to my whole personality. 

 

A Theoretical Construct for Information Value Differentiation 

 It seems clear from the findings presented in Thematic Set I that the particular 

students in this study, who were involved in an undergraduate senior-level social 

problems research paper process at a small liberal arts university, made use of many, if 

not most, of the traditional relevance measures and mechanisms that have be 

documented in the literature review of this study and the LIS literature in general. This 

seems to partially answer the first research question posed in this study: What 
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characteristics of retrieved information are most valuable in identifying that information 

“of value” to the student’s research need? However, since the two research questions 

cannot realistically be answered apart from each other, it would appear that question 

one cannot be considered satisfactorily answered without full consideration of the 

second research question. 

What also seems clear from the findings reported in the second Thematic Set, is 

that some students did not have any real higher order understanding of how they made 

information valuing decisions in the context of the structural framing of their choices and 

that even those who did manage to talk about the framing of their choices were fairly 

inarticulate in the language of some the standard literature of this realm—frame theory, 

sense-making, and jigsaw puzzle. The best that most students could manage was “just 

how it fit into my paper.” In this Thematic Set, the elements that led to the theories of 

Kuhlthau and her successors can certainly be discerned. However, what seems more 

clear are the tenets of Whitmire’s epistemological development hypothesis—that 

students are more comfortable handling contradictory information sources based on their 

confidence about their knowledge of their area of study (1999). [A corollary to this 

hypothesis will be advanced in discussion of the next thematic set.] 

Pennanen & Vakkari’s (2003) challenge concerning the need to understand the 

knowledge structures of users and their processes and outcomes that was laid down in 

the early pages of this research seems to have come into play at this point. Despite a 

research approach well grounded in the literature of conceptual frames, the second 

thematic set alone did not yield a satisfactory answer to the second research question. 

 However, what did emerge in Thematic Set III was a possible bridging-approach 

that the students used to get from the relevance measures of the first set of themes to 
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the structural framing of that information into a coherent research process (or at least a 

way of understanding the bridging of the two)—their use of their metaphors, both general 

and ecological in both describing and understanding how they do what they do when 

dealing with information, information valuing, and the differentiation process required for 

the kind of research paper undertaken by these students. There seems to be, and the 

historical literature supports this, a certain “concreteness” to the components of 

traditional relevance measures—that they are fairly easily identified and labeled—even 

though the mechanisms of exactly how individuals actually decided on relevance are 

much disputed. On the other hand, there seems to be an equal lack of “concreteness”—

or maybe more suitably described as a certain “abstractness”—to the notions of 

“structuring” information into something that meets the demands of the tasks undertaken 

in an information gathering process, whether that structuring is described in terms of 

“frames,” ‘sense-making,” or “puzzle.” 

 Another possible approach to considering the findings of this research arises 

from additional literature reviewed in the Proximate Recent Research—Cole’s research 

on “Information as process” (1997b). Cole postulated two distinct types of information 

seeking behavior: unconscious-unfocused and conscious-focused. If Cole’s postulate 

can be thought of as a matrix of the order: 

UNCONSCIOUS  CONSCIOUS  

UNFOCUSED FOCUSED 

and one of his conclusions is reconsidered: “that becoming aware of a gap in 

understanding may be dependent on a certain threshold being reached in the size of the 

gap, a gap large enough to trip the individual into awareness of the gap” (1997b, p. 66), 

it may assist in understanding the possible role that metaphors play in how the students 
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in this research moved from unconscious, unfocused to conscious, focused information 

seeking, valuing, and use. The implication appears to be that once some of these 

particular students had reached a tipping point (a “certain threshold”) of gap size and 

became aware of a gap, they used metaphors as bridging mechanisms in describing the 

gap and undertaking to closing it. 

 What emerged in the third Thematic Set was a theoretical construct for 

understanding how the students articulated the connections between how they 

measured the relevance of discreet pieces of information and how they would then use 

that information in the actual research discourse. Despite the students’ seeming inability 

to articulate any higher order understanding of “the structural frames” of their research 

process, it was in their use of general and ecological metaphors that they did in practice 

connect the concepts of relevance measures (as they understood them) to the process 

of framing their actual information in the course of constructing a body of usable 

research material and ultimately a coherent research paper. This appears to follow 

directly the ideas of Swanson in his “Postulates of Fertility” (1988): 

 The metaphor of the jigsaw puzzle should not go unnoticed in connection 

with the postulates of fertility; fitting the pieces together results in fertilization. Any 

pattern thus revealed we may assume was not designed by anyone. The pieces 

fit together neither intentionally nor by chance, but because of the inherent 

connections within the physical world. In principle, new patterns can emerge that 

have never before been seen. (p. 97) 

It would seem, therefore, that a corollary to Whitmire’s original epistemological 

hypothesis can be posited as follows: Students who were more adept at using 
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metaphors—either general or ecological—appeared more comfortable with handling 

contradictory information sources, and better able to articulate their valuing decisions. 

Thus, in answer to research question two—What conceptual frames are used by 

the students to prioritize the new information in the assignment of “value” in the context 

of the research need?—the use of general metaphors appears to be the most direct link 

for the students in describing how they differentiated the information they found and how 

they managed to make that information “fit” into to something that an outside observer 

would understand as a structural frame (even though the students themselves often 

simply did not understand this nomenclature). To put it in more succinct terms of the 

sense-making theory: students describe their sense-making, their “gap filling,” by the use 

of metaphors—a story. Further, the use of ecological metaphors appears to be the most 

useful approach for many students in describing their understanding of the overall 

research process and how they made it “work” in accomplishing the tasks that they were 

assigned in their Capstone Course. Clearly, this follows Dervin’s assertion (1999a) that 

in sense-making, the ordinary person (the student) is privileged as a theorist involved in 

developing ideas to understand her/his world. 

 Therefore, in answer to the Problem Statement of this study, based on the 

findings presented herein and many components of the literature reviewed—particularly 

Kuhlthau and Mizzaro’s relevance research, Bateson and Goffman’s frame theory, 

Weick and Dervin’s sense-making, Swanson and Cole’s jigsaw concept, plus Whitmire’s 

epistemological hypothesis—it can be theorized that identification and analysis of the 

metaphorical language that these particular students used, both by way of general and 

ecological metaphors—their stories—about how they found, handled, and evaluated 

information, can be a very useful tool in understanding the techniques, processes, 
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formulae—both objective and subjective—that the students use to identify, prioritize, and 

successfully incorporate the most useful and relevant information into their research 

projects. Further, it can be argued that this type of metaphorical analysis could be useful 

in providing a bridging mechanism for a broader understanding of the relationships 

between traditional user relevance studies and the concepts of frame theory and sense-

making. 
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CHAPTER 5: Conclusions and Implications for Future Research and for Practice 

Story is a basic principle of mind. Most of our experience, our knowledge, and our thinking 
is organized as stories. The mental scope of story is magnified by projection—one story 

helps us make sense of another. (Turner, 1996, p. v) 

Introduction 

 The second chapter of this study opens with a passage from Gregory Bateson’s 

Mind and nature: A necessary unity, which bears repeating at this point. Bateson is 

discussing relevance as “the notion of context, of pattern through time” (p. 14). To 

illustrate his point he tells this story: 

A man wanted to know about mind, not in nature, but in his private large 

computer. He asked it…, “Do you compute that you will ever think like a human 

being?” The machine then set to work to analyze its own computational habits. 

Finally, the machine printed its answer….The man…found, neatly typed, the 

words: 

  THAT REMINDS ME OF A STORY 

 A story is a little knot or complex of that species of connectedness which 

we call relevance. (p. 13) 

Karl Weick’s sense-making recipe is thinking, seeing, and saying—with the saying being 

a story that is “driven by plausibility rather than accuracy” (1995, p. 17). The key to 

Weick’s understanding is that people think narratively rather than either paradigmatically 

or argumentatively, and that the powerful heuristic for sense-making is sequencing and 

this sequencing comes in the form of stories, which he calls: “Vocabularies of sequence 

and experience” (1995, p. 127). 

The major conclusion of the study conducted herein can best be summed up in 

the notion that if we want to know how the students in the research process described in 

this study successfully identified, prioritized, and incorporated the most useful and 
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valuable information into their research papers, then it is important to identify the 

metaphors, both general and ecological, that they use in describing their research 

processes. We can then use those metaphors as a bridging mechanism for 

understanding how the students connect their relevance measures to the structural 

frames they use construct a research paper. This conclusion can have significant 

implications for both future research in Library and Information Science (LIS) and for 

practices both in the library and in the classroom. This final chapter shall begin the effort 

to explore these implications. 

It should be noted here that all three members of the Peer Review Group 

concurred that the findings, theoretical construct, and conclusions were potentially very 

useful for application to practice—particularly the concept of the ecological metaphor—

and were intrigued about the possibilities for future research. Their consensus was that 

these practice applications might be more successful for the Capstone instructor than for 

the Reference Librarian given the constraints of the Reference Interview. However, all 

being Library Instruction presenters, they did see some useful features in that area. 

Their individual and collective comments have been incorporated into the discourse 

below and identified accordingly.  

 

Future Research Implications 

 The findings of the present study would suggest that follow-up research needs to 

be conducted with diverse groups of students involved in a range of different levels of 

undergraduate (or even graduate-level) research processes at different types of 

universities (from small liberal arts colleges to major research universities) to further 

explore the potential relationships between metaphorical language, the use of relevance 
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measures, and structural frames. The theoretical construct advanced by the research 

herein could serve as the hypothesis this future research: That identification and 

analysis of the metaphorical language that particular students use, both by way of 

general and ecological metaphors—their stories—about how they found, handled, and 

evaluated information, can be a very useful tool in understanding the techniques, 

processes, formulae—both objective and subjective—that the students use to identify, 

prioritize, and successfully incorporate the most useful and relevant information into their 

research projects. 

It is recommended that this future research should be narrowly focused on 

attempting to further establish linkage between the elements of successful research 

efforts and how the students themselves describe their processes for succeeding in their 

research tasks. These future studies should concentrate from the outset at looking for, 

and examining in detail, the metaphors, both general and ecological, that students use in 

describing their efforts. It would be helpful if both qualitative and quantitative approaches 

could be brought to bear in examining the phenomenon that has been identified in the 

present study. Further detailed content analysis of student discourse in parallel research 

processes would certainly deepen and broaden the applicable knowledge base. 

Statistical analysis looking for correlation between specific components of user 

relevance and specific general metaphors could also be highly useful, as could any 

correlation between concepts of frames and sense-making, and particular ecological 

metaphors. These kinds of researches could be used to test the proposed corollary to 

Whitmire’s epistemological hypothesis: Students who are more adept at using 

metaphors—either general or ecological—appear more comfortable with handling 
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contradictory information sources, and better able to articulate their information valuing 

decisions. 

 Longitudinal studies, both qualitative and quantitative, of students at various 

levels of their education, probably from high school through graduate education would 

be particularly useful in understanding the phenomenon as a developmental process. 

The potential need for such research is hinted at by looking at the inarticulateness of the 

undergraduate students in the present study about structural framing as compared to the 

relatively more sophisticated comments of the doctoral level students used by Cole in his 

1998 studies. Studies of differences between “successful/high-performing” students and 

those rated as “low performers,” would also seem to offer rich possibilities for research. 

Though probably precluded by ethical considerations, it also would be of interest to 

compare the use of metaphors by students that failed at a research process with those 

that were successful. This type of research could test the proposition that metaphor 

usage varies by academic level of the subjects. 

 Finally, additional research should be conducted with users outside of the 

academic realms—general users in both traditional libraries and researchers using the 

common electronic avenues of Web-based search engines and computer-based 

electronic databases and subscription services. A number and variety of research 

techniques could be applied to track, record, and analyze the connections between the 

use of metaphors, relevance, and frames, with these categories of information seekers 

and users. Such research could begin with the assumption that metaphor usage 

pervades all kinds of professions and occupations to a greater or lesser extent. 
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Implications for Practice 

 While the present study was clearly limited in scope to a select group of 

exemplar students during a limited period of time at a particular size and type of 

university, implications for practice can still be drawn. Those implications fall into two 

clear categories for the purposes of the specific type of students (senior-level 

undergraduates completing their Senior Thesis paper) that were covered in the present 

study. The first are the Information Professionals that staff the Reference Desk, plus 

those involved in Library Use Instructional Programs at the University Library. The 

second category is the instructors that teach the Capstone Course classes. However, 

these recommendations can easily be extrapolated for others, both library/information 

personnel and other classroom teachers, who are in direct contact as resource providers 

or facilitators for information seekers and users who are involved in some kind of 

research process. While neither panacea nor quick fix to all the major problems that 

students may encounter in confronting the complexities of a research process, these 

recommended practices may contribute in some small way in helping teachers and 

librarians improve students’ information valuing decisions and research skills. 

 

Reference Librarians and Information Professionals 

 Reference Librarians (RL) and other Information Professionals (IP) can use the 

findings of the present study to assist them in restructuring their interactions with the 

Capstone students in ways that assist the students in better understanding how they 

think about their research process, which in turn will help the RL/IP better direct and 

focus the students in their research effort. If the traditional Reference Interview model is 

modified to include provisions for exploring with the students the metaphorical language 
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that the students uses in discussing and describing the task before them, then the RL/IP 

should be better able to discover what kinds of problems and hurdles the students 

perceive are being encountered in determining the relevance of the information they are 

uncovering. [It should noted here that it is crucial that the RL/IP must listen for the 

metaphors being used by the student, and not attempt to impose their own metaphors 

on the student.] 

 One of the Peer Review Group members commented that the Library has 

traditionally recognized that for faculty, the disciplinary background was a significant 

factor and respond accordingly. However, all undergraduates were simply lumped 

together as a single category—she thought that the findings suggested that it may be 

important for the librarians to know the disciplinary background of the student with which 

they are dealing; that discipline might be able to typify students in much the same way it 

does faculty. 

What is called for here is not necessarily an attempt to solicit metaphors from the 

student, but rather to listen carefully for the metaphors that the student does use and 

then use those as a guide in facilitating not only the student’s information decision-

making, but also the student’s own understanding of how she/he is doing what is being 

done. However, for the student that does not seem to be “metaphorically inclined” 

(though this may be uncommon, since it can be argued that is how humans appear to 

communicate), the RL/IP may want to attempt to get the student to express her/himself 

with some metaphors, asking them to draw some parallel for something that has been 

described without any metaphors. Essentially, this attention to metaphorical usage can 

serve a bridge between the traditional nomenclature of relevance and the particular way 

that specific student is thinking about the values of the information that has been found. 
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Two of the Peer Review Group members observed that the idea of soliciting the 

students’ metaphors was a good way to find out “where they were.” One member noted 

that it really might help in sorting out who did not know their process versus who did 

know their process but did not know how to express it—this, in her view, is an extremely 

important distinction. 

If time and the work-load permit, a further possibility for the RL/IP would be to 

explore with the client how she/he thinks about the entire research task to see if an 

ecological metaphor can be elicited (being careful not to artificially impose one). If 

search strategies could be conceptualized by the RL/IP and the student in the 

metaphorical and ecological framework of the student, it may be possible to create and 

implement more successful information search and evaluation strategies for that 

particular student. 

While it might be tempting to anticipate that it may be possible to identify a 

repertoire of metaphorical suites that can be incorporated into some kind of “standard 

set” for usage by all RL/IP in all situations and that could be “trained for,” this would be 

inherently counterproductive since metaphor usage will surely be idiosyncratic for each 

student in each circumstance. However, the training of RL/IP in identification and 

understanding of metaphors could possibly prove of benefit, particularly if it was 

associated with training in how to not impose the metaphors of the RL/IP onto the 

student’s processes. 

In the Library Instruction arena, one of the Peer Review Group members 

suggested that it may be possible to encourage students to examine their own 

metaphors (particularly in conjunction with the Capstone instructors, as noted below), 

and to communicate those metaphors in their interactions with the RL/IPs. She remarked 
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that in her own teaching in Library Instruction with Capstone students she has always 

given them her own metaphor for researching—“scavenger hunt”—without realizing 

exactly what it was she was doing until she read this research. Now she could listen for 

the students’ metaphors and encourage them to express them. 

 

Capstone Instructors 

 For the instructors of the Capstone Course (and possibly for other instructors 

who are working one-on-one with students in a research process), the findings of this 

research, particularly the notion of ecological metaphors in Thematic Set III and the 

theoretical construct advanced in this study, have significant implications for dealing with 

the students and how they understand their approaches to doing research. Both in the 

individual interactions with students and in the general instructional approaches to the 

course tasks, the instructor can use the concept of ecological metaphors to both help the 

students understand how they think about their own research, and in how the instructor 

can assist the students in advancing their research processes. 

 First, in one-on-one dialogue with the student, the instructor can have the student 

identify or even construct a viable ecological metaphor that resonates with that student 

about how he/she thinks about the research process that is being undertaken. Once this 

is in place, the student has a comfortable and concrete way of talking about what it is 

that they are doing and how they are going to approach the tasks at hand (beyond the 

abstractions that are invariably contained in such things as course handbooks and 

syllabi, which rarely resonate with any students!). This ecological metaphor can then 

serve as a benchmark to which both the student and the instructor can constantly return 

when the student bogs downs or gets off course in the research process—if you were 
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working on the problem in the metaphorical environment, how would you approach such 

a problem; what parallel can be drawn between the ecology of the metaphor and the 

research task of the Capstone research. This will provide yet one more valuable tool for 

the instructor to facilitate the student’s research efforts. 

 Second, due to the tutorial aspects of the Capstone process and the intimate 

one-on-one interaction involved in the course of the semester long research paper 

process, the instructor can also directly facilitate the bridging that appears to take place 

between the student’s information valuing through the use of relevance measures and 

the ultimate structural framing that is required to make that information fit into the 

research paper. This seems particularly important given those aspects of the research 

findings that indicate that students at this level do not have a firm grasp of the concepts 

or nomenclature of structural framing. Again, this can be accomplished through the 

instructor’s exploration and understanding of the general metaphors that the student is 

using to bridge the gap between some perceived relevance of a discreet piece of 

gathered information and the framework of the ultimate research paper that has to be 

produced. The instructor must be prepared to listen closely to what kinds of metaphors 

the student is using to talk about his information acquisition and valuing, and be able to 

move the student along to ever more sophisticated and higher order manipulations and 

decision-making about how the information fits (or does not fit) into the appropriate 

framework of the particular research paper—using the same kinds to metaphors to guide 

the student in these tasks. As with the Reference Librarians and Information 

Professionals, the instructor must be very careful not to impose his or her personal 

metaphors onto the student or the student’s process. 
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 For both the instructors and information professionals, there is a cautionary note 

that must be included before undertaking any of the above-described approaches using 

the findings of this research. Care must always be exercised to insure that the 

metaphors being used are not counter-productive, specious, or misleading—they should 

be constantly checked against the research tasks that are specific to the students’ 

assignments. Further, metaphors should constantly be re-validated against the students’ 

increasing sophistication in the research process in general, and in their information 

valuing decisions in particular. Neither the instructor nor the librarian should permit the 

identification of useful metaphors, particularly ecological metaphors, to lead to premature 

closure of the students’ research effort, or allow the student to slip into believing that a 

single ecological metaphor can be use to “solve” all of the research problems present in 

a given project (or in all future projects). 

 The member of the Peer Review Group who is the ongoing Capstone instructor 

was particularly intrigued with the students’ struggle with “fitting” and how that related to 

her role as both instructor and librarian. She felt that there were many more possibilities 

for the Capstone instructor than for the RF/IP—that you don’t hear “story” at the 

Reference Desk. She thought that in light of this research, it was critical for the 

instructors to attempt to identify and discuss the students’ metaphors with them. While 

more limited in possibilities, she also thought that the Reference Interview process could 

be expanded to consider the student’s discipline and incorporate metaphors when 

available. She saw this as part of the “fitting” that does take place in a good Reference 

Interview—what she called “mining for information”—but clearly this research indicates a 

need to go deeper in this arena. 
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A Final Word 

 How students understand their research processes and their value decisions 

about the information they have gathered for their Capstone Paper is a story; how they 

talk to their instructor and the reference librarians (or to a researcher) is also a story. 

That story is primarily to be discovered in the individual’s use of metaphors, general and 

ecological, for what is more often discussed and analyzed by researchers and 

academics in technical terms which the students do not understand nor to which they 

can relate. While the research terminology is important from a formal research 

standpoint, it may ultimately serve as a barrier or hurdle to actually getting at what 

people actually do and how they actually think about what they do. Both for the 

advancement of future research and for the enhancement of practice, it can be beneficial 

to look to the language of the subjects’ actual stories—the general and ecological 

metaphors—to achieve both a breadth and depth of understanding that transcend the 

traditional research taxonomy. 

One person, the speaker, puts a physical object, the meaning, into a container, 

language, and sends it along a conduit to another person, the hearer, who then 

opens the container, language, to extract the object, the meaning, so as to have 

it—that is, to know it. (Turner, 1996, pp. 42-43) 

Or as Weick observed, stories. “The fact that stories serve as ‘guides to conduct’ 

recapitulates once more the point made earlier that frames guide conduct by facilitating 

the interpretation of cues turned up by that conduct” (1995, p. 127). 

 



 

 102 

APPENDICES 

 

APPENDIX A—Interview Guide 

Rapport Building/Information Sharing: 

Who is the interviewer 

What is the interviewer doing 

Purpose of the interview 

Confidentiality of responses 

Opening question: A general, open-ended question about how the student identifies 

which information is most “valuable” to his/her information needs during the 

research process. Seek general input from subjects about how they “see” the 

process and how they “discriminate” between more valuable and less valuable 

information. 

Keep the respondent talking: With a minimum of input from the interviewer, the subject 

will be kept talking. 

Probes: 

How do you think about the task (process) of having to choose between the 
different pieces of information you use for your research? 

Can you think of any parallels in other things that you do (choices you make) that 

resemble the research decision-making task (process)? 

 

Ask for any closing comments 
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APPENDIX B—Capstone Course Syllabus 
 

CAPSTONE COURSE 

CAPS 4360.xx 
XXXXXX XXXXXXXX, Instructor 

Spring 2002 
 

Tuesday/Thursday, X:XX-X:XXpm, FAB xxx 
 
 

 “Perhaps the most valuable result of all education is the ability to 
make yourself to do the thing you have to do when it ought to be done 
whether you like it or not.  It is the first lesson that ought to be learned 
and however early a person’s training begins, it is probably the last lesson 
a person learns thoroughly.” 
       THOMAS HUXLEY 
       British Biologist 

 

OFFICE & HOURS: 

 FAB Room XXX; Office Phone XXX-XXXX.  Scheduled Office Hours are 

Tu/Th X:XX-X:XXpm and X:XX-X:XXpm or immediately after class if scheduled in 

advance; other times can be scheduled by appointment.  E-mail:  

xxxx@admin.stedwards.edu 
 My Home Phone is:  XXX-XXXX  Please feel free to call me at home if you need to talk to me.  I do 
ask that you not call after 10:00pm unless it is a true emergency. 

 

COURSE DESCRIPTION: 

 St. Edward's University believes that only by learning effective ways to 

identify and solve society's current problems can a student be properly prepared 

to make the responsible decisions required of citizens now and in the future.  

Accordingly, the course emphasizes the evaluative skills associated with the 

analysis of a current social problem, the research skills needed to propose a 

feasible solution, and the communication skills necessary to present the solution. 

 The Capstone Course emphasizes the application of these skills to a 

selected value-laden social problem.  The course requires that students 
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demonstrate satisfactory accomplishment of the following specific learning 

objectives: 

1.  Define an appropriate and current social problem; 

2.  Identify and define two or more opposing positions held by society for 

solving the problem; 

3.  Identify the ethical issues and values involved in each position; 

4.  Evaluate the merit of the arguments involved in each position; 

5.  Propose a solution based on a critical analysis of the library and field 

research; 

6.  Effectively communicate the problem, research, and proposed 

solutions, both in writing and orally. 

 

 The role of the instructor in this course is somewhat different than in other 

courses students have taken.  Instead of being the primary presenter of 

information, the instructor will be offering guidance, advice and feedback on the 

work that the student will be producing.  The style of the course is primarily active 

learning and tutorial, with limited lectures. 

 

TEXTS 

 REQUIRED: 

 Capstone Handbook (December 1997 Edition) 

 Gibaldi, Joseph. MLA Handbook for Writers of Research Papers. 

5th Edition 

 RECOMMENDED (for additional guidance in Critical Thinking skills): 

 Browne, M. Neil, and Stuart M. Keeley. Asking the Right 

Questions: A Guide to Critical Thinking. 6th Edition 
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COURSE STRUCTURE 

 This course is divided into several components, including class meetings, 

teacher/student conferences, a series of written papers, an oral report, and a 

research file. 

 

Class Meetings:  For the first three weeks of the semester the class will meet in 

a normal lecture format.  During these introductory sessions, you will be 

introduced to the Capstone Course project, including topic selection, valuing, 

argumentation and critical reasoning, library research, writing style, and MLA 

requirements.  After these introductory meetings, the class will be divided into 

small groups to facilitate interaction with the instructor, promote collaborative 

learning, and make oral presentations.  At various times throughout the 

semester, the class will meet as a full class for particular purposes.  Please 

check the attached class schedule for specific dates. 

 

Instructor/Student Conferences:  At least three conferences will be scheduled 

throughout the semester for you to discuss the work you have turned in to date 

with the instructor.  These will be after Paper Submission One, Paper 

Submission Two, and Paper Submission Three.  Of course, you are encouraged 

to contact your instructor at any time throughout the semester to discuss your 

work. 

 

Series of Written Papers:  This course requires a lengthy, well-developed 

paper.  There are four sequential steps for turning in papers, and they are 

cumulative in nature. 

Submission One:  This is an overview of your Capstone Course project.  

It may be considered a "research proposal."  With revisions, it becomes 

the introduction to the subsequent papers.  The content of this portion of 

your project is detailed on pp. 17-30 of the Capstone Handbook. 
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Submission Two:  This portion of your project represents the library 

research that you have done on your topic and includes a revised version 

of Submission One as an introduction.  It includes an analysis of the 

material presented and ends with a supported tentative conclusion.  The 

content is detailed on pp. 31-40 of the Capstone Handbook. 

Submission Three:  In this portion of your project the field research is 

added to a revised version of Submission Two.  It includes an analysis of 

the field research and ends with a supported final conclusion.  

Requirements are detailed on pp. 41-52 of the Capstone Handbook. 

Final Paper:  This is a revised and polished version of Submission Three.  

You should not require any additional material in this paper unless 

deficiencies in Submission Three were noted by the instructor. (See pp. 

53-56 of the Capstone Handbook.) 

All of these paper submissions must be typed, edited critically, and free of 

excessive corrections. 

 

 ALL PAPER SUBMISSIONS ARE DUE ON THE DATE SPECIFIED ON 

THE COURSE SCHEDULE AND ARE TO BE HANDED TO YOUR 

INSTRUCTOR AT THE ASSIGNED CLASSROOM AT THE BEGINNING THE 

REGULAR CLASS PERIOD, UNLESS OTHERWISE DIRECTED.  PAPERS 

SUBMITTED TO ANY PERSON OTHER THAN YOUR INSTRUCTOR AT ANY 

PLACE OR TIME OTHER THAN DIRECTED, ARE SOLELY YOUR 

RESPONSIBILITY.  Late paper submissions and other assignments will be 

accepted under only TWO circumstances: 

Documented death in the student’s immediate family; 

Serious illness documented by physician’s report. 

 

[PLEASE NOTE:  Everyday problems (overslept, had to leave town, etc.) are not 

legitimate excuses for late work.  At the top of the list of unacceptable excuses 
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are those related to computer problems.  I will not accept “My printer didn’t 

work....  I accidentally deleted the file....  Etc....”  These are the “dog ate my 

homework” excuses of the “Technology Age” and will not fly!  It is your 

responsibility to sign up for ample time at the computer lab, make backups 

of your work, print out your papers well in advance of due dates -- whatever 

it takes!] 

 

Oral Report:  Communicating effectively in an oral format is an important goal of 

the Capstone Course.  To that end, each student will be required to give an oral 

report summarizing the semester's work. This presentation will summarize the 

research side of the project and defend the initial findings on the value issues 

studied (see your Handbook pp. 57-64 for specifics).  The presentation should be 

between eight (8) and ten (10) minutes in length; evaluation will be based on 

content, style of presentation, and clarity of delivery.  A period of small group 

discussion will follow each presentation and each student will be evaluated on 

her/his participation in the group discussion as well as her/his individual 

presentation. 

 

Research File:  The student must keep a Research File throughout the semester 

(see the Capstone Handbook , pp. 65-66).  All material pertaining to the course 

must be kept in this file.  This includes class notes, preliminary notes (such as 

topic suggestions, outlines, etc.), drafts of all papers, instructor comments, 

photocopies of articles, notes pertaining to all materials referenced, drafts of 

interview questions, notes from interviews, tapes from interviews if applicable, 

and any other material which relates to the course.  This material must be kept in 

a relatively organized fashion so that it can be easily reviewed by the instructor.  

It will be reviewed by the instructor at the personal conferences on your paper 

submissions, as well as on the day that the Final Paper is submitted.  The Final 

Paper will not be accepted without this complete file.  The Research File will 
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then be kept by the professor for one long semester.  After that time, you may 

pick it up if you desire; otherwise, the instructor will destroy it. 

 

COURSE POLICIES 

Plagiarism and Collusion:  These terms are defined in the SEU Student 

Handbook, the Capstone Handbook, and the MLA Handbook; students are 

responsible for knowing the meaning of them.  A student may be asked at any 

time during the course to orally defend his/her writing and research without direct 

reference to his/her submitted written material.  Failure to successfully explain 

the concepts contained in the student's writing and to accurately identify the 

research materials used therein may result in the assignment of a failing grade 

and dismissal from the course. 

 

Attendance:  The Capstone Course has been structured to give you the 

opportunity to develop a research paper following progressive, cumulative steps.  

Each step in the sequence is carefully planned and is demanding in its 

application.  If you are absent from a single lecture, class session, small group 

meeting, interview, or oral presentation, you will miss important steps in this 

process.  You will be allowed one (1) unexcused absence during the 

semester; each unexcused absence after that will reduce your final 

course grade by 5 points.  Two (2) "late arrivals to class" will count as 

one unexcused absence.  A "late arrival" means five (5) or more minutes 

after the scheduled starting time of the class meeting or small group 

session.  Absence without permission from any combination of more than 

two (2) general class meetings, small or peer group meetings, scheduled 

interviews, or oral presentation sessions may result in a "WA" in the 

course, or the assignment of a failing grade if the absences occur after the 

University deadline for withdrawal from any course. 
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GRADING SYSTEM  (subject to attendance provisions above) 

 All assignments will be individually graded on a 100-point basis.  The final course grade will be 
assigned based on the following percentages for the semester’s work: 

Paper Submission 1      10 percent 

Paper Submission 2      25 percent 

Paper Submission 3 (inclusion of Fld Res)   10 percent 

Final Paper 4       35 percent 

Oral Presentation      10 percent 

 Class Participation      10 percent 

TOTAL               100 percent 

 

SPECIAL CIRCUMSTANCES, DISABLITIES, LEARNING 

ACCOMMODATIONS, ETC. 

If you have a documented medical, psychiatric, or learning disability and 

require accommodations in this class, please let me know early in the semester 

or as soon as you are eligible. You will first need to provide documentation of 

your disability to the Disability Coordinator who is located in Academic Planning 

and Support on the first floor of Moody Hall. 

 

ADDENDA 

Handouts distributed during the course of the semester become part of 

this syllabus and constitute course policy. 

 

YOUR BEST COURSE OF ACTION FOR SUCCEEDING IN CAPSTONE IS TO 

STRIVE TO UNDERSTAND THE REQUIREMENTS, PLAN THE TASKS 

CAREFULLY, MANAGE THE TIME EFFICIENTLY, DO THE WORK THAT IS 

REQUIRED, AND DO IT WELL! 

 



 

 110 

APPENDIX C—Consent Form 

IRB# 2002-03-0045 

Informed Consent to Participate in Research 
The University of Texas at Austin 

 
You are being asked to participate in a research study. This form provides you with 
information about the study. The Principal Investigator (the person in charge of this 
research) or his/her representative will also describe this study to you and answer 
all of your questions. Please read the information below and ask questions about 
anything you don’t understand before deciding whether or not to take part. Your 
participation is entirely voluntary and you can refuse to participate without penalty 
or loss of benefits to which you are otherwise entitled. 
 

Title of Research Study:  Undergraduates’ Information Differentiation Behaviors in a 
Research Process: A Grounded Theory Approach. 

 
Principal Investigator(s) and Telephone Number(s):  Robert W. Strong; (512) 428-1299 
 
Funding source:  N/A 
 
What is the purpose of this study?  The purpose of this study is to analyze how 24 

undergraduate university students differentiate the values of retrieved information 
in a contemporary research process, i.e., in an environment of virtually unlimited 
access to electronic and hypertext retrieval media. Specifically, it is designed to 
isolate and label those specific techniques—both objective and subjective—that 
the student uses to identify, prioritized, and successfully incorporate the most 
useful and valuable information into their research project. 

 
What will be done if you take part in this research study?  You will be asked interview 

questions about the information valuing decisions you made in the process of your 
research on your Capstone project. This interview will be audio recorded (See 
Privacy and Confidentiality Statement below). 

 
What are the possible discomforts and risks?  None are known at this time. 
 
If you wish to discuss the information above or any other risks you may experience, you 
may ask questions now or call the Principal Investigator listed on the front page of this 
form.] 
 
What are the possible benefits to you or to others?  The dialogic nature of this 

interview may provide you with insights into you own decision-making processes. 
The results of this study may provide knowledge for other students, faculty, and 
librarians that facilitate the process of making information-valuing decisions in a 
research process. 
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If you choose to take part in this study, will it cost you anything?  No. 
 
Will you receive compensation for your participation in this study?  Yes; a $20.00 

stipend. 
 
What if you are injured because of the study?  Not applicable. 
 
If you do not want to take part in this study, what other options are available to 

you?  Participation in this study is entirely voluntary. You are free to refuse to be 
in the study, and your refusal will not influence current or future relationships with 
The University of Texas at Austin or St. Edward’s University. 

 

How can you withdraw from this research study?  If you wish to stop your 
participation in this research study for any reason, you should contact Robert W. 
Strong at (512) 428-1299. You are free to withdraw your consent and stop 
participation in this research study at any time without penalty or loss of benefits 
for which you may be entitled. Throughout the study, the researcher will notify 
you of new information that may become available and that might affect your 
decision to remain in the study. 

 
In addition, if you have questions about your rights as a research participant, please 
contact Clarke A. Burnham, Ph.D., Chair, The University of Texas at Austin Institutional 
Review Board for the Protection of Human Subjects, 512/232-4383, or Sarah Sitton, 
Ph.D., Chair, St. Edward’s University Human Subjects Review Board, 512/448-8708. 
 
How will your privacy and the confidentiality of your research records be protected?  

The interviews in this session will be audio recorded; the cassettes and the 
transcripts of them will be coded so that no personally identifying information is 
visible on them; the cassettes and the transcripts of the interview will be kept in a 
secure place (e.g., a locked file cabinet in the investigator’s office or home); they 
will be heard or viewed only for research purposes by the investigator and his or 
her associates; and the cassettes and transcripts will be retained under secure 
conditions by the investigator for possible additional analysis. Once a 
determination has been made that there will be no future analysis, the 
audiocassettes and transcripts will be destroyed. 

 
Authorized persons from The University of Texas at Austin and the Institutional 
Review Board have the legal right to review your research records and will protect 
the confidentiality of those records to the extent permitted by law.  If the research 
project is sponsored then the sponsors also have the legal right to review your 
research records. Otherwise, your research records will not be released without 
your consent unless required by law or a court order. 
 
If the results of this research are published or presented at scientific meetings, your 
identity will not be disclosed. 
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Will the researchers benefit from your participation in this study [beyond publishing 
or presenting the results]?  No. 

 
Signatures: 
 
As a representative of this study, I have explained the purpose, the procedures, the 
benefits, and the risks that are involved in this research study: 
 
 
 
_____________________________________Robert W. Strong__    

  
Signature and printed name of person obtaining consent Date 
 
You have been informed about this study’s purpose, procedures, possible benefits 
and risks, and you have received a copy of this Form. You have been given the 
opportunity to ask questions before you sign, and you have been told that you can 
ask other questions at any time. You voluntarily agree to participate in this study.  
By signing this form, you are not waiving any of your legal rights. 
 
 
 
___________________________________________________________________ 
Printed Name of Subject                 Date 
 
 
___________________________________________________________________ 
Signature of Subject                  Date 
 
 
 
___________________________________________________________________ 
Signature of Principal Investigator                Date 
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APPENDIX D—University of Texas at Austin Human Subjects Review Form 

THE UNIVERSITY OF TEXAS AT AUSTIN 

Application for the Review of a Project Involving Human Subjects 
APPLICATION FOR DRC and IRB REVIEW 

 
Project Title:   Undergraduates’ Information Differentiation Behaviors in a Research  

Process: A Grounded Theory Approach.        

 
Principal Investigator(s): (Give address for correspondence about approval. Student PIs may 
prefer to list a home address rather than a departmental address.)  
 
Robert Watt Strong   _bob3928 _PO Box 40044, Austin, TX 78704 _strong@gslis.utexas.edu   
 Name - type or print  UT EID           Dept. & Mail Code               E-mail Address  
 
Faculty Supervisor (if PI is a student):  
 
E. Glynn Harmon______ __harmoneg______  GSLIS D7000   gharmon@gslis.utexas.edu______  
 Name - type or print           UT EID    Dept. & Mail Code        E-mail Address  
 
If funded or submitted for funding: Agency or source of funding _N/A_______________  
 
New _____ Ongoing ______ Grant contract number (if known) ____________________  
 
In making this application, I certify that I understand the policies and procedures governing 
research with human subjects developed by The University of Texas at Austin and that I fully 
intend to comply with the letter and spirit of The University's Multiple Project Assurance 
(MPA). I further acknowledge my responsibility to report any changes in the protocol and to 
obtain written approval for these changes prior to making them. Copies of the Policies and 
Procedures Manual, the MPA, and 45 CFR 46 have been distributed to DRCs and are also 
available in the Office of Research Support and Compliance. Continuing Review 
Requirements: Annual DRC and IRB review and continuing DRC and IRB surveillance must 
be maintained for compliance with DHHS policies and The University's MPA.  
 
Does the proposal qualify for exempt review and do you want  
exempt review if appropriate?     ___X___ Yes ________ No  
 
If yes, indicate the exemption category number claimed under 45 CFR 46.101(b):_1 & 2_ 
(Refer to Exemption Categories 1 through 6) 
 
Does the proposal qualify for expedited review and do you  
want expedited review if appropriate?        _______ Yes ________ No 
 
If yes, indicate the expedited category number claimed under 45 CFR 46.110:  ________ 
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(Refer to Expedited Categories 1 through 9) 
 
__s/Robert W. Strong_____________s/E. Glynn Harmon__________    ___2/27/02____ 
Signature(s): Principal Investigator(s) and Faculty Supervisor (if student project)   Date  
Reviewed and Approved by Departmental Review Committee:  
 
____s/Julie Hallmark________Julie Hallmark__________________   ____2/27/02_____  
Signature of DRC Chair / Printed Name of DRC Chair                                          Date  
 
This proposal has been reviewed and approved by The University of Texas at Austin Institutional 
Review Board. It is in compliance with the Code of Federal Regulations, 45 CFR 46, relevant 
FDA and DHHS-OHRP requirements and regulations, and The University’s Multiple Project 
Assurance, Number M-1110-01NR.  
 
____s/Clarke Burnham___________________________________ ___3/18/02_______  
                    Signature of UT-IRB Chair or Acting Chair                                          Date  
 
Notes and Comments:  
After DRC review, submit this cover sheet and the application material to the Office of Research 
Support and Compliance (A3200).   
 
If exempt or expedited, one set with original signatures is required, including one copy of your 
complete research proposal. 
 If full-board, fifteen sets are required -- one set must have original signatures—along with 
FOUR copies of your complete research proposal and any major attachments. 

 
Material to be Submitted for Review of Human Subjects Research Protocol 

(DRC and IRB Review) 
 

1. Application Form. 
2. Complete Research Proposal.  
3. Research Synopsis. See "Topics to Address in Research Proposal" Also  

submit all material requested in the proposal items. This may include recruitment 
flyers or advertisements, telephone screening scripts, questionnaires and surveys, 
descriptions of interview topics, screening instruments, site letters, etc. 

3. Faculty Supervisor Approval Form (Student PIs must submit this form).  
4. Cover Letter or Consent Form and Assent Form (if necessary).  
5. Documentation of Compliance with Educational Mandate describing your human 

subjects/ethics training and the date of training (See "Application  
        Materials and Forms" section of Policies and Procedures).  

6.  If the IRB submission is associated with an application or proposal for HHS support, 
the IRB will also need a completed and signed Certification of Consistency (on 
website under forms) which states that the protocol of the studies submitted for IRB 
review corresponds to the protocol of the studies submitted or HHS funding. 
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APPENDIX E—St. Edward’s University Human Subjects Review Forms 

ST. EDWARD’S UNIVERSITY 

APPLICATION TO THE HUMAN SUBJECTS REVIEW BOARD 

Title of Study:  Undergraduates’ Information Differentiation Behaviors in a Research  

Process: A Grounded Theory Approach        

Principal Investigator:  Robert W. Strong  428-1299 bobs@admin   

Name (type or print)   Tel. No  E-mail 

Faculty Sponsor(s):  Marianne Hopper  448-8551 marianh@admin  

Name (type or print)   Tel. No.  E-mail 

School:  University Programs    

Reason for conducting research:  Professional    Master’s Project    

Class Assignment    Other  Dissertation   

Funding Agency  N/A   Contract or Grant #  N/A   
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