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INTRODUCTION

The unexamined life is not worth living.

—Socrates, Apology 36a

WHY THIS BOOK?

The focus of Knowledge Into Action: Research and Evaluation in Library and Information
Science is the application of research principles and methods to the understanding of library
and information science processes and the solution of problems related to library and infor-
mation science. Although the book is designed for use in graduate programs in schools of
library and information science, any student of the profession, whether enrolled in a formal
course of study or learning independently, can benefit from learning about research and
evaluation.

Knowledge Into Action is an introduction to library and information science research
and evaluation, not a research manual or statistics textbook. It is a practical guide for prac-
titioners in library and information science who have specific research interests or insti-
tutional evaluation needs. Research and evaluation are the foundation of evidence-based
practice. Every library and information professional will at some time in his or her career
be called upon or will elect to engage in evaluation activities. Understanding the nature and
methods of evaluation and the close linkage between research and evaluation will inevitably
strengthen the evaluation of library services and processes and thereby strengthen the good
that libraries provide to the publics they serve. It is the authors’ hope and expectation that
this book will also inspire professionals who might otherwise not have attempted broad-
based research to take a step beyond the solution of local problems and venture into the
arena of benefiting the profession as a whole.

Recognition that research and evaluation are closely related is the guiding principle for
this book. Research and evaluation are interwoven throughout the text. Although the dis-
tinctions between research and evaluation are addressed and explained, the premise of this
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book is that research and evaluation are two sides of a single coin. Although a coin with
only one side may be of value to a collector, only the coin with both sides is valid as cur-
rency. Research and evaluation are at their best when they constitute a cyclical process. The
relationship between research and evaluation is itself cyclical. Research informs the selection
of methods and tools for evaluation, while effective evaluation serves as an inspiration for
research.

Even library and information science practitioners who have no responsibility for evalua-
tion and are not actively involved in research have a need to understand the nature and ben-
efits of research and evaluation. A goal of this book is to educate practitioners in the basics
of being effective consumers of the research and evaluation literature. A critical consumer
is better positioned than a casual or uninformed consumer to make use of the published
literature and to benefit from conference experiences.

This is not a book about research for purely academic purposes, although it has value
for students working on thesis, dissertation, or other individualized research projects. For
such students, this book will not serve as a substitute for the requirements and guidelines of

individual universities.

ASSUMPTIONS OF THE BOOK

Knowledge Into Action is built on a number of core assumptions. For most readers, this
is a first book in the systematic application of research and evaluation as an approach to
problem solving. Students who have completed an introductory research course as part of
a program of study at the bachelor’s or graduate level in a different discipline may need a
complete refresher experience and may additionally need an opportunity to overcome and
even unlearn content that is more applicable to that other program than to library and in-
formation science.

Most students enrolled in professional programs in library and information studies will
pursue careers primarily or exclusively as practitioners rather than as researchers; students
who enter careers that explicitly include a research role will fulfill that role as part of a
broader range of responsibilities that are mostly non-research-related. All library and in-
formation professionals are at some time in their careers involved in evaluation activities
and decisions that will be strengthened by an understanding of research methods and sys-
tematic approaches to evaluation. An ability to understand and apply research results in an
evaluation context is useful for all library and information professionals and essential for

most.

ORGANIZATION OF THE BOOK

Knowledge Into Action is designed to be a textbook and a guide for independent learning.
Examples drawn from the literature are used liberally, both in the narrative and as From the
Professional Literature boxes that summarize specific research or evaluation publications.
Research and Evaluation Checknotes call attention to areas of concern or interest for further
exploration. Each chapter concludes with a Think About It! section that raises questions
for reflection and a Do It! section that presents targets for independent investigation. The
Think About It! and Do It! features are not intended as study guides for quizzes or exams.
Their purpose is to encourage individual thought and action. How to Lie features expose
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the potential dark side of research and evaluation and serve as guidelines for how to avoid
unintentional dishonesty or misconduct. The book includes a Glossary and a Bibliography.

Knowledge Into Action comprises 15 chapters. Chapter 1 explores the nature of knowing,
research, and evaluation, grounding research and evaluation in approaches to learning and
knowing, and introduces key research and evaluation concepts, including the quantitative
and qualitative paradigms for research and evaluation, the nature of validity and reliability,
and the major families of research and evaluation methods.

Chapter 2 is built around nine flowcharts that encapsulate the essential steps of the re-
search and evaluation process, including the origin of a project, preplanning, planning,
methodology definition, data gathering, data analysis, processing results, reporting, decision
making, and action.

Chapter 3 examines ethics and politics in library and information science research and
evaluation. Ethics and practical ethics are defined, major ethical dilemmas are explored,
policy and legal documents are summarized, and tools for addressing ethical threats are pre-
sented. The chapter concludes with a discussion of the roles and challenges of politics in
research and evaluation in library and information science.

Chapter 4 is a practical guide to published reports and the professional as consumer. The
nature of publication in library and information science and the roles of differing kinds of
publications are discussed, the essential elements of published reports are outlined, and a set
of pragmatic criteria for evaluation of published reports are presented.

The project plan or proposal is the focus of Chapter 5. Project planning is presented as
a requisite for project success. The purposes of research and evaluation project plans and
proposals are discussed and the elements of project plans and proposals are detailed. The
chapter concludes with guidance on writing plans and proposals.

Chapter 6 defines and explains measurement, explores the nature of measurement, and
explores populations, samples, and sampling. Population definition, the role of samples in
research and evaluation, selection of an appropriate sample size, and approaches to selecting
a sample are explored in detail.

Chapters 7 through 11 explore specific families of research methods. Quantitative and
qualitative methods are integrated to emphasize the interlocking roles of the two investiga-
tive paradigms. Historical methods are the focus of Chapter 7. Chapters 8 and 9 address
descriptive methods, with Chapter 8 concentrating on interviews and questionnaires and
Chapter 9 addressing observation. Chapter 10 presents the nature of experimental methods
and models for experimental design. Chapter 11 covers the nature and applications of bib-
liometrics and citation analysis, two areas of particular interest in library and information
science research and evaluation.

Data analysis is the focus of Chapter 12, which explores the purposes of data analysis
and data analysis concerns. The data matrix model is presented as a tool for visualizing re-
lationships among quantitatively measured phenomena. Quantitative and qualitative tools
for analysis are presented, along with basic guidance and rules for presenting data visually in
tables, graphs, and charts.

Chapter 13 is a gentle guide to the nature and functions of descriptive and inferential sta-
tistics. The distinction between descriptive and inferential statistics is explored. The chapter
concludes with hypothesis testing and examples of inferential statistics procedures.

Funding for research and evaluation is the topic of Chapter 14. Internal and external
sources of funding are explained. The chapter focuses on targets for external funding,
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including governmental and quasi-governmental agencies, foundations, professional asso-
ciations, and corporate sources.

Knowledge Into Action concludes with a chapter on research, evaluation, and change,
which returns to the purpose of research and evaluation explored in Chapter 1 and provides
a different take on research, evaluation, and the informed consumer. The characteristics that
make research and evaluation useful are explored. The core value of creating a personal or
institutional culture of research and evaluation is presented in the context of research, evalu-
ation, and managing change. The book concludes with the relationships among research,

evaluation, and the reflective practitioner.

CAVEATS

A single book can provide a useful introduction to research and evaluation but cannot
be comprehensive. The emphasis of this book is on gaining familiarity with a broad range of
research concepts and methods and their application to evaluation activities and decisions,
not on building skill in specific research methods or research tools. Although quantitative
methods and statistics are introduced, Knowledge Into Action is not designed as a quantita-
tive methods book and is not intended to build expertise in statistical methods. Some readers
may feel intimidated by this book, particularly by the discussion of the research and evalua-
tion processes in Chapter 2. Readers should remember that it isn’t necessary to know and un-
derstand everything from the beginning: the purpose of the book is to build understanding.



KNOWING, RESEARCH,
AND EVALUATION

The outcome of any serious research can only be to make two questions grow where only
one question grew before.

—Thorstein Veblen, “Evolution of the Scientific Point of View,”
University of California Chronicle, 1908

Evaluation is creation. . .. Valuating is itself the value and jewel of all valued things. Only
through evaluation is there value: and without evaluation the nut of existence would be
hollow.

—Friedrich Nietzsche, Thus Spake Zarathustra, 1883

In This Chapter
The nature of research and evaluation
Facts and proof
Approaches to learning
Validity and reliability
Definitions of research and evaluation
Characteristics of research and evaluation
Levels of research and evaluation
The traditional research dichotomy
Major research and evaluation paradigms
Families of research and evaluation methods
Benefits of research and evaluation

Divergence and convergence in research and evaluation
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THE NATURE OF RESEARCH AND EVALUATION
The Problem of Truth

Research and evaluation are methods for asking questions in a systematic way and
developing an analytical approach to deriving and assessing answers. It is very tempting to
equate this with a search for truth. Unfortunately, truth is a very ambiguous and situational
concept. The very long history of the study of epistemology—the study of knowledge—and
ontology—the study of the nature of being—as subdisciplines within philosophy indicates
that the notion that truth can be observed, captured, and verified cannot itself be ascertained
to be a genuine representation of the nature of truth. Truth can vary in a variety of ways
including the following examples.

Chronological Influences

Truth changes over time. Most learned Europeans in the early 16th century accepted
as fundamental truth the principle that the Universe revolved around the Earth. Nicolaus
Copernicus’s theory of a heliocentric Universe with the Sun at the center, first formulated
in 1513, was a direct challenge to prevailing assumptions of truth. Scholars and scientists
did not begin to give general acceptance to the truth of the Copernican theory until the
middle of the 17th century. The theoretical base necessary for widespread acceptance of the
Copernican theory wasn’t in place until Newton formulated the theory of universal gravity
in 1687. Even though most educated people at the beginning of the 21st century probably
reject the notion that the Earth is the center of the Universe, however, few would actually
accept Copernicus’s notion that the Sun is the center of the Universe. In the initial era of
public libraries in the United States, there was a shared understanding among library pro-
fessionals that the purpose of a public library was to support education for adults. Children
were not viewed as being a legitimate component in the clientele of a public library. In the
late 19th century, public libraries began to accept children as being a part of their clien-
teles. By the mid-20th century, children and young adults were a primary focus of public
libraries.

It is tempting to assign values of right and wrong to changes in truth over time: the old
way of thinking is quaint, misguided, and wrong while the new way is accurate, informed,
and right. To do so is to fall into the trap of historicism: interpreting and judging the past
using the assumptions and values of the present.

Societal Influences

Truth is in large part a social, human phenomenon rather than a physical or biological
phenomenon. What is true for one culture or societal niche is not necessarily true for an-
other. An obvious example of social variation in ascribing truth is that of religion. Religions
are complex social systems that to a considerable extent revolve around structures for deter-
mining truth. Governments also establish systems, both formal and accidental, for determin-
ing and establishing official truth. Aesthetics is another area in which there are significant
societal differences. Keats’ Ode on a Grecian Urn contends that beauty is truth, but beauty is
defined in a vast number of ways by various societal groups. Berger and Luckmann’s The So-
cial Construction of Reality was a pioneering work in the field of the sociology of knowledge
that attempted to differentiate between the objective and subjective aspects of knowledge,
broadly defined, and worked to establish a model of societal structure that embraced both
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objective and subjective viewpoints while making it clear that reality is largely a societal
rather than a physical phenomenon.'

Library and information professionals share a conviction that libraries of all types are a
fundamental public good. That belief is not immune to challenge as communities and insti-
tutions today have many sources of information readily available to them, competition for
resources is fierce, and administrations are demanding evidence of the value and contribu-

tion of library services.

Personal Influences

Truth can be a very personal matter, especially when human emotions are attached to un-
derstanding what is or is not true. Every individual ascribes validity to truths that cannot be
verified through external examination and may defy explanation to others. The acceptability
of given assertions as true varies not only among individuals but may vary within a given
individual over time. It is, for instance, not unusual for a child to view the role of Santa Claus
in delivering holiday gifts as undeniable truth, but it is normally expected that the child’s
view of this particular truth will be altered with maturity.

Library and information professionals typically subscribe to the tenet that more informa-
tion is better than less information and that all views should be available to all members of
the library’s public. That tenet is not necessarily shared by members of the public, members
of the staff, or government officials. Differing personal views of access to information fre-
quently lead to disagreement and conflict. As a profession, library and information science
has at least a loosely defined worldview and mental models that shape the profession’s col-
lective outlook and differentiate the profession from other professions and from the general
public.

While some personal truths cannot be externally verified, some individual perceptions
of truth may be so internally convincing that they defy overwhelming external verification.
Phobias are sometimes so deeply ingrained that they constitute absolute truth even though
the individual affected by the phobia knows it to be unreasonable.

“We Hold These Truths to Be Self-Evident . ..”

Ultimately, what is true or not true can be adequately perceived and understood only
within the context of one or more value systems. Truth is not an absolute and is never truly
self-evident. The evidence for truth lies in some combination of the value systems at work
and the tools for understanding truth that pertain to those value systems. Truth, then, can
only be understood in context. To the extent that research is a search for truth, the success of
the search can be assessed only within the constraints of the context within which the search

is conducted.

IS THAT A FACT?

The concept of truth is frequently conflated with the concept of a fact. The Oxford English
Dictionary provides several definitions of fact, the most pertinent of which is

Something that has really occurred or is actually the case . . . as opposed to what is merely
inferred, or to a conjecture or fiction; a datum of experience, as distinguished from the
conclusions that may be based upon it.
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In the research and evaluation contexts, a fact is an item of evidence that has been verified
and replicated, and that can therefore be generalized. There is an element of objectivity in-
herent in the concept of a fact—it implies alignment with the physical reality of the universe
rather than with a subjective value system. An important element of the Oxford English Dic-
tionary definition is the distinction between the objective fact and the conclusions that may
be associated with that fact. A fact is generally considered to be a matter of observation and
confirmation rather than interpretation, but a conclusion is fundamentally an interpretation
of one or more facts. Many investigators consciously avoid the use of the word fact because

it tends to imply a definitive and immutable interpretation of truth.

PROVE IT!

Many people who are new to research and evaluation associate the search for meaning
or the identification of facts as being a matter of proof. Proof as a concept is closely associ-
ated with truth. If something has in some sense been proven, it takes on the status of being
definitively, immutably, and irrefutably true. Proof as a concept and process is essential in
mathematics and in civil or criminal law. The notion of proof has very limited applicability
in research and evaluation. The problem with proof in the research and evaluation context
is that a search for proof, unlike a search for facts or meanings, implies that the investigator
knows the answer from the outset. A research or evaluation project that has as its mission
an attempt to prove something to be true is extremely susceptible to bias, deceit, and dis-
honesty, whether intentional or unconscious. Most professionals experienced in research
and evaluation very consciously and rigorously avoid the use of the term proof, preferring to

speak in terms of evidence.

APPROACHES TO LEARNING

Research and evaluation are about learning. The motive for conducting a research project
or implementing an evaluation program is a desire to know. That desire for new knowledge
may be a matter of curiosity, may be a response to an imposed need such as the requirement
to complete a thesis for a master’s degree, or may be driven by an immediate, pragmatic
problem in need of a solution. The processes of research and evaluation are essentially the
same regardless of the specific motivation.

The search for knowledge—the process of learning—can take many forms. Some of the
most prominent are experience, belief, deduction, and induction. In many cases, the percep-
tion of knowledge is derived not from one of these approaches to learning but from some
combination of approaches. Such combinations may be formally designed and implemented
or may be essentially accidental and mostly unconscious. The major approaches to learning

are summarized in Figure 1.1.

Experience
Personal Experience

Experience is a very important avenue for pursuing and assessing new knowledge. Every
individual relies on personal experience as an approach to learning. The actual number of
experiences necessary to acquire and integrate knowledge is variable. An extremely pleas-
ant or intensely unpleasant experience may result in a very quick and perhaps unreliable
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Experience
Personal
Vicarious

Belief
Personal
Derived from authority

Deduction

Induction

Figure 1.1 Major approaches to learning.

assignment of personal understanding. A child whose experimental curiosity leads him or
her to extend a finger into a flame may immediately conclude that the tendency of fire to
burn and cause pain is essential knowledge. Less dramatic, less traumatic experiences may
involve a longer transformation from experience into knowledge. A child who does notlearn
from experimental curiosity may lead a very traumatic life and require protections from
parental guidance or societal interventions that are unnecessary for most children. Lifelong
patterns of failure to learn from personal experience are associated with psychopathic or
sociopathic personalities.

Alibrarian may find that his or her behavior during an interaction with patrons—smiling,
asking welcoming questions, engaging in active listening—results in positive and productive
experiences. That librarian may find that not only are the reactions of patrons more positive
in response to such behavior, but that his or her professional experiences are enhanced. A
librarian who does not learn from such experiences may develop a pattern of behavior that
is counter to both successful interaction with patrons and to norms of professional behavior.

Vicarious Experience

A second form of experience is vicarious experience—knowledge derived from the expe-
riences of others. No individual can experience everything, nor is it desirable for everyone
to experience everything. Every society throughout history has generated and perpetuated
some means of imparting knowledge through vicarious experience. Even those societies that
emphasize a potentially traumatic rite of passage build readiness through sharing collective
experiences with those individuals who must undergo the rite. Both the news media and
the entertainment media play significant roles in building knowledge through vicarious
experience. The professional library and information science literature provides vicarious
experience by providing access to the programs, philosophies, and activities of parallel in-
stitutions. Orientation and training for new professionals is another prominent source of
vicarious experience, as are professional conferences and meetings, continuing education
activities, and the formal education provided by schools of library and information science.

One of the potential negative outcomes of vicarious experience as an approach to ac-
quiring knowledge is that the division between reality and fiction is not always adequately
clear. On October 30, 1938, thousands of listeners panicked in response to a radio broadcast



10 KNOWLEDGE INTO ACTION

describing an invasion of New Jersey by Martians. Many people did not realize until much
later that they had been listening to a very convincing radio play of H. G. Wells’s War of the
Worlds.

The “we have always done it this way” syndrome and the “we tried that and it didn’t
work” argument in professional service are also negative outcomes of vicarious experience.
In both cases, the listener is being invited to accept the message without question or argu-
ment. Methodical exploration and critical analysis, however, frequently reveal that neither

message is accurate.

Belief
Personal Belief

Belief is experience augmented by additional contextual information. Belief is frequently
very closely related to experience—the dividing line between knowledge derived from expe-
rience and knowledge derived from belief is not always readily apparent.

Belief can be directly derived from personal experience. The child who has burned a fin-
ger by touching a flame will very probably conclude that other parts of his or her body are
also susceptible to pain from the same source; only a very unusual child would repeat the
same experiment with another finger to determine whether the principle of pain associated
with heat is a general one, although such an experiment would facilitate the transition from
belief based on limited experience to empirical knowledge based on a systematic series of
experiences. Furthermore, the burnt child may reasonably conclude that all human beings
are subject to pain, even though he or she cannot directly experience the pain felt by others.

Belief derived from experience may extend further as well—the child who has been
burned may conclude that pain will also be felt when inanimate objects such as toys or
stuffed animals come in contact with fire. At a greater extreme, the child may conclude that
fire is inherently and without exception a bad thing that should be eradicated. This could
turn into a lasting phobic fear of fire or a pathological belief that could shape the child’s ap-
proach to adult life.

A professional who finds that welcoming behaviors are productive and rewarding in in-
teractions with patrons may develop the positive belief that such behaviors are similarly pro-
ductive when interacting with colleagues, administrators, and the public in general. These
behaviors may not only be effective in professional life, but may extend to situations outside
the workplace. A professional whose experience leads to a belief that the best solution to
every encounter is to engage in behaviors that please others may develop patterns of behav-
ior that are counterproductive to the professional endeavor. A librarian who responds to all
challenges to library materials by acquiescing, for instance, may be acting on a belief that

avoiding any semblance of conflict is always desirable.

Belief Derived from Authority

In addition to belief derived from personal experience, belief derived from authority
plays an important role in assessing knowledge. A responsible parent may engage in ap-
propriate efforts to limit a child’s direct personal experiences by introducing beliefs that
are backed by parental authority. Although some experience of pain is perhaps an essential
learning experience, teaching a child to avoid some painful experiences is critical. Belief de-
rived from authority also pervades systems of religion, education, government, and profes-

sions. The imprimatur of the Library of Congress, the American Library Association, or
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another institution to which professional status has been conferred may cause professionals
to believe—in some cases unquestioningly—that the practices and views of that institution
are necessarily representative of truth.

Professional standards and guidelines are encapsulations of belief derived from a com-
bination of experience, authority, and sometimes research and evaluation. The American
Library Association’s Code of Ethics represents a set of beliefs derived from the collective ex-
periences of library and information professionals issue under the authority of the Associa-
tion.? The Reference & User Service Association’s Guidelines for Behavioral Performance of
Reference and Information Service Providers explicitly identify the importance of approach-

ability, interest, and listening/inquiring in conducting a reference interview.’

Formal Logic

Experience and belief are natural, primarily informal processes that are a deeply in-
grained part of human life. Two additional major approaches to determining knowledge are
more formal and systematic. Although they cannot be entirely separated from experience
and belief, they provide structured frameworks within which experience and belief can be

positioned and examined.

Deduction

Deduction is the systematic application of general principles to specific cases. If it is
true that fire burns human beings, then it can be assumed that fire will burn any individual
human being. If welcoming behaviors work effectively for most library and information pro-
fessionals, they can be assumed to work for all such professionals. The traditional logical

structure of deduction is the syllogism, an argument with two premises and a conclusion:

Premise: All human beings are mortal.
Premise: Melvil Dewey was a human being.
Conclusion: Melvil Dewey was mortal.

In any syllogism the truth of the conclusion is a dependent function of the truth of the
premises and of the logic of the syllogistic structure. The premises of the preceding example
are both true, therefore the conclusion is reasonable and acceptable.

If one or more of the premises is false, the conclusion is necessarily false as well. In the
following example, the second premise is false; as a result the conclusion, although it is an

appropriate logical extension of the premises, is false as well.

Premise: All gods are immortal.
Premise: Melvil Dewey was a god.
Conclusion: Melvil Dewey is immortal.

Although Melvil Dewey may to many people in the library world be a figurative god, and
his works may indeed possess a substantial element of immortality, this syllogism cannot be
taken as literally true because the second premise is not literally true.

Truth in the premises is not a guarantee of truth in the conclusion. The following syllo-
gism contains true premises. The conclusion is true as well, but fails to follow logically from

the premises.
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Premise: All human beings are mortal.
Premise: Melvil Dewey is dead.
Conclusion: Melvil Dewey was a human being.

Deductive logic is an important formal structure that has played a long history in the
development of scientific and scholarly thought. Deduction is the basis for most of Aristote-
lian logic, which was the fundamental principle of scholarly reasoning up until the Scientific
Revolution. In the deductive reasoning process, general principles or theories are applied to
specific situations. The literature review and analysis that is an appropriate first action for
both research and evaluation plays a deductive role by identifying relevant general principles
and theories that may apply to a specific situation. Deduction in modern research and evalu-
ation is used primarily for generating questions and hypotheses and for testing established
theories or principles. It is generally not used in research as an approach to gathering or
analyzing data.

Many approaches to evaluation are fundamentally deductive in nature. Comparing local
library performance to standards published by professional associations or governmental
agencies is a deductive process in which a general principle—a standard—is used to draw
conclusions about a specific case—a particular library. List checking to assess the quality
or comprehensiveness of a collection is also a deductive process. A library may routinely
compare its collection to sources such as the Fiction Catalog or Reference Sources for Small
and Medium-Sized Libraries. List checking of this sort relies largely on acceptance of the

authority and competence of the publisher, editors, and contributors who prepared the list.

Induction

Induction is the formulation of general principles based on information about specific
cases. In the inductive reasoning process, evidence from specific situations is used to gen-
erate a general principle or build a body of theory. Induction is closely associated with the
Scientific Revolution in general and with English mathematician and scientist Roger Bacon
in particular. Where deduction is primarily logical and qualitative, induction is very closely
associated with quantitative methods.

The basic principle of induction is that observation of a suitable subset of some phe-
nomenon of interest—a sample—may substitute for observation of the phenomenon in its
entirety. Some level of induction occurs naturally and automatically as part of the human
experience; individuals categorize and summarize their personal experiences, vicarious ex-
periences, and beliefs, and formulate general principles based on that analysis. The distinc-
tive factor in systematic induction is an attempt to divorce the observational process from
personal values and beliefs and to create a dispassionate body of knowledge.

Induction is very closely linked to both experimental and survey research. Effective in-
ductive analysis requires identification of an appropriate and manageable approach to ob-
serving the phenomenon of interest, selection of those characteristics of the phenomenon
that will be observed, determination of a minimum or optimal number of observations,
gathering data related to the selected characteristics for the target number of observations,
summarization of the gathered data, and formulation of conclusions that may serve as gen-
eral principles for understanding the phenomenon. Researching and writing a typical term
paper is an inductive process in which a student identifies and gathers pertinent sources,

synthesizes the content of the sources, and draws a conclusion or formulates an argument
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based on that synthesis. The annual Association of Research Libraries’ ARL Statistics is a
survey that gathers numeric data on the collections, resources, and staffs of all 123 ARL
member libraries. In addition to making available data for individual member libraries, the
ARL Statistics includes calculated statistics such as the mean and mode. The mean number of
volumes held by ARL libraries in 2008-2009, for instance, was 4,528,262.*

The Induction-Deduction Cycle

Deduction and induction are used together in the research and evaluation process in a
cyclical manner. The cyclical nature of the relationship between induction and deduction
draws upon the strengths of each logical model and uses the strengths of each to balance
the weaknesses of the other. Figure 1.2 provides a graphic representation of the induction-
deduction cycle.

The induction-deduction cycle applies both to evaluation and to research, but works a bit
differently for evaluation programs and research projects. The induction-deduction cycle is
a model, not a rule, and applies in a variable manner depending on the nature of the specific
problem or question to be addressed.

The Induction-Deduction Cycle and Evaluation

A fundamental characteristic of evaluation as it is applied in this text is that it focuses
on a local environment and is intended to solve a specific problem and add understanding
for purposes primarily internal to a single institution. The following is an example of the
induction-deduction cycle applied to an evaluation process.

1. The cycle usually begins when a general interest in some phenomenon is derived from

informal inductive observation of the phenomenon, frequently through direct contact
between a professional and a process or product for which that professional has some

General
Interest Arises
from Informal

Induction

Conclusions
are l_Jsed Question is
Deductively to Generated
Identify New Deductively
Questions
Data are
Analyzed
Inductivelv

Figure 1.2 Induction and deduction.
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assigned or natural sense of responsibility. The motivation for evaluation is frequently
an observation of a real-life phenomenon that reveals the existence ofa definite or poten-
tial problem. A university librarian, for instance, might observe that both the number of
questions asked at the reference desk and the number of books circulated in that specific
library have been declining in recent years. This informal observation, based on data
that may be incomplete, leads to speculation as to the nature of the decline.

2. Working from the inductive, informal observation, and using that observation as a
tentative general principle for initial understanding of the phenomenon of interest, a
research question or hypothesis (or more than one of either or both) is generated deduc-
tively. The research question or hypothesis serves as a general principle for understand-
ing the phenomenon that plays a temporary role pending systematic gathering of data
for use in an inductive examination of the nature of the phenomenon. For the example
presented in step 1, the informal, inductive observation of data related to declining ref-
erence and circulation activity leads to the formulation of a question: are these declines
indicators of an overall decline in the use of the library? The broad question serves as a
tentative conclusion that may lead directly to deductive speculation regarding subques-
tions, examples of which might include:

« Isuse of the library’s digital resources also declining?

« Are the library’s patrons interacting with reference staff in modes other than face-
to-face?

« Are the indicators in use by the library the most appropriate for effective manage-
ment and decision making?

« Are there differences in use among faculty, graduate students, and undergraduate
students?

« Are there differences among users from different colleges in the university?
« Are there differences between full-time and part-time student use?
»  Are there differences between residential and commuter student use?

3. Using the formulated question as a guide, observational data related to the phenom-
enon are systematically, formally gathered and then analyzed inductively to formulate
conclusions. The question “are these declines indicators of an overall decline in the use
of the library?” suggests a need to examine additional sources of data, some of which
may be readily available as preexisting routinely gathered figures. It may additionally be
necessary to gather new data about use of the library to supplement data already avail-
able. The introduction of subquestions in addition to the major question frequently
leads to the need to gather additional data.

4. The conclusions are used deductively to assess the performance of the library, to make
decisions regarding library policy and practice, and to identify further targets for evalu-
ation. The evaluation process may, for instance, reveal that overall use of the library has
not declined, but that numbers of reference transactions and circulation counts are of

declining importance and need to be routinely accompanied by other measures.

The Induction-Deduction Cycle and Research

A directly parallel process is typical of research. A primary difference between evaluation
and research is that a single library, which is the legitimate and primary focus of evaluation,
is at best a limited convenience sample for purposes of research, which is focused on more
universal concerns. The cycle, however, is fundamentally the same.
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1. Again, the cycle begins with a general interest in some phenomenon derived from
informal inductive observation of the phenomenon. To parallel the example used in
discussing the induction-deduction cycle and evaluation in the context of research,
a university librarian observes that both the number of questions asked at the refer-
ence desk and the number of books circulated has been declining in recent years.
This informal observation, based on data that may be incomplete, leads to speculation
as to the nature of the decline. Unlike the evaluation example, however, in this case
the speculation focuses on the possibility of a general decline in the use of academic

libraries.

2. A research question or hypothesis is generated deductively from prior understand-
ing of the phenomenon. The observation regarding declines in reference transactions
and circulation in the local library leads to the question: Is use of university libraries
declining? The act of formulating the question implies the possibility of a general con-
clusion that use is in decline. This question can easily lead to the same subquestions
identified in the evaluation examples, but can also lead to additional subquestions

such as

» Are there differences between Association of Research Libraries members and non-

member libraries?
« Are there differences between comprehensive universities and liberal arts colleges?
« Are there differences between state-supported institutions and private institutions?
Ultimately, addressing these and other questions may lead to the need to address more
fundamental questions that have meaningful implications for both research and evalu-
ation, such as
« Does circulation of print materials accurately reflect use of library resources?

+ Do guidelines and practices designed for face-to-face transactions effectively trans-
late to a digital environment?

3. Observational data related to the phenomenon are gathered and analyzed inductively
to formulate conclusions. Some data may be readily available from published sources
such as the ARL Statistics and the annual surveys conducted by the National Center for
Educational Statistics. It may also be necessary to gather additional data to support all
aspects of the question and its subquestions; these data will need to be gathered from
some appropriately selected sample drawn from the universe of university libraries.

4. The conclusions are used deductively to inform the field and perhaps the broader pub-
lic and to identify new targets for research. Research results generally do not directly
guide local policy, practice, or decision making, but may serve as motivators for specific

evaluation programs.

VALIDITY AND RELIABILITY

Validity and reliability are concepts that apply to all kinds of research and evaluation
(historical, descriptive, experimental). The terms are most frequently associated with quan-
titative approaches to research and evaluation, primarily because explicit tools and tech-
niques for assessing validity and reliability in quantitative research and evaluation have been
developed and tested. Validity and reliability are frequently discussed in relationship to ap-
proaches to measurement or tools used in measurement, although the meaning of the terms
is actually broader than that.
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Validity

Validity refers to the extent to which conclusions accurately reflect reality. Another way
of interpreting this is that validity has to do with the extent to which conclusions are true or

accurate.

1. Internal validity has to do with the extent to which relationships among variables are
accurately described. A variable is an observable entity of interest to the investigator, the
value or nature of which is not known at the outset of the research project. The essential
nature of a variable is that its value or nature can vary. Imagine that the hypothesis of
a study is “there will be a positive correlation between scores for the analytical portion
of the Graduate Record Examination and the number of correct answers to a selected
list of known-answer factual reference questions.” The implication of this hypothesis is
that there is a systematic, predictable relationship between the abilities measured by the
analytical GRE score and the ability to answer factual questions. The results of what-
ever approach is taken to testing the hypothesis are very dependent on the extent to
which the two variables (GRE scores and correct answer scores) are truly related and
the extent to which the true relationship is revealed by the research and evaluation
process. Ensuring internal validity for this hypothesis requires appropriate and careful
data gathering, appropriate and accurate measurement, and appropriate analysis. It is
very easy to deliberately undermine internal validity. It would be possible, for instance,
to manipulate the relationship between GRE scores and question-answering ability by
selecting only participants with high analytical GRE scores or by framing the questions
such that they deliberately match the abilities assessed by the GRE analytical test.

2. Construct validity refers to the extent to which variables are accurately identified and
described. The GRE analytical test certainly measures something and has been linked to
success in a variety of academic disciplines. It was not, however, designed as a test of ref-
erence ability and may be a poor indicator of reference ability even if the hypothesized
relationship is supported by the research and evaluation project. The ability to answer
factual question is one important component in reference ability but cannot be consid-
ered a comprehensive indicator of reference performance. Construct validity is largely
a function of the extent to which the investigator is cognizant of and honest about the
limitations of operational definitions of variables. A failure to ensure construct validity
is always a direct threat to internal validity.

3. External validity is the extent to which conclusions can be generalized and applied to
other environments. There are three common approaches to ensuring external valid-
ity: (1) carrying out the research and evaluation project in a real-life or realistic setting,
(2) gathering data in a manner that constitutes a representative sample, and (3) replica-
tion of the research and evaluation project in a different environment.

Reliability

Reliability refers to the extent to which conclusions are repeatable or replicable. A basic
principle of reliability is that if the same approach to gathering and analyzing data is repeated
with an acceptable level of precision in a directly comparable environment the results will
be the same. The definitive test of reliability is direct replication. Although that test is rarely
actually applied, the charge to the investigator is to present the results of research and evalu-
ation in a manner that would make it possible for a reader of the research and evaluation
report to replicate the study.
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Reliability is closely related to measurement, which is addressed in Chapter 6, “Measure-
ment, Populations, Samples, and Sampling.” The ability to measure phenomena accurately
and consistently is essential to ensuring reliability in research and evaluation. Intercoder reli-
ability, also known as interrater, interobserver, or interjudge reliability, is a concern in any
research or evaluation project in which more than one individual is responsible for observ-
ing, recording, or describing data. Intercoder reliability is a measure of the extent to which
two or more observers agree on what has been observed and how to describe what has been
observed. Imagine an evaluation study in which library patrons are asked to provide open-
ended answers to the question “Are the library’s operating hours adequate?” The most obvi-
ous answers are “yes” and “no,” but the open-ended nature of the question allows for a wide
range of answers, including “most of the time,” “T guess so,” “I don’t know,” and others. If
multiple research team members are responsible for coding and consolidating those answers,
there must be some set of rules for ensuring that they agree in their interpretations of an-
swers. Where one coder may automatically interpret “they’re just fine” as being a wholly pos-

itive response, another coder may interpret the same expression as meaning barely adequate.

The Relationship between Validity and Reliability

Validity and reliability are very closely related; both are important aspects of quality re-

search and evaluation. There are three possible relationships between validity and reliability:

1. Conclusions are valid and reliable. This is the desired outcome of all research and evalu-
ation. If either the validity or the reliability of the conclusions drawn from a research
and evaluation endeavor is in question, then the conclusions themselves are in question
and the research and evaluation as a whole cannot be accepted as a useful basis for
either understanding or action.

2. Conclusions are reliable but not valid. If an instrument used in measurement is inher-
ently but consistently flawed, it will yield the same results whenever it is applied but
those results will always be incorrect. A ruler that is an eighth of an inch short will con-
sistently produce measurements that are incorrect by an eighth of an inch. A question
that can be misinterpreted may be consistently misinterpreted. If an operational defini-
tion fails to accurately represent the concept being defined, results based on that opera-
tional definition will be consistently wrong. Replication of a study that yields invalid
conclusions may lead to extensive reproduction of the same invalid conclusions. The
situation in which conclusions drawn from research and evaluation are reliable but not
valid is one of the most difficult to detect and correct and is one reason that research

and evaluation designs tend to focus more on validity than on reliability.

3. Conclusions are neither valid nor reliable. If an instrument is flawed in a manner
that produces inconsistent or random results, the conclusions drawn from the use of
that instrument will be neither valid nor reliable. Similarly, if an operational defini-
tion results in a representation of reality that is overly flexible, results based on that
definition will have an unacceptable level of variability. When conclusions cannot be
established as being either valid or reliable, they must be rejected and the research and
evaluation project as a whole must be rejected as well.

Note that there is a fourth relationship that is not listed (conclusions are valid but not re-

liable). All valid conclusions are to some extent reliable; if conclusions are not reliable,
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however, validity may be difficult to ascertain. Again, the investigator has an obligation to
present in the research and evaluation report those details that make it possible for the reader

to ascertain validity.

DEFINITIONS OF RESEARCH AND EVALUATION

Research

The Oxford English Dictionary provides the following definitions for research:

1. The act of searching carefully for or pursuing a specified thing or person; an instance of
this.

2. Systematic investigation or inquiry aimed at contributing to knowledge of a theory,
topic, and so on, by careful consideration, observation, or study of a subject. In later
use also: original critical or scientific investigation carried out under the auspices of an
academic or other institution.

3. Investigation undertaken in order to obtain material for a book, article, thesis, and so

on; an instance of this.

4. The product of systematic investigation, presented in written (esp. published) form.

The second definition is most directly related to the focus of this book, but the other three
are pertinent as well. Research is properly both a process and a product.

Herbert Goldhor, in An Introduction to Scientific Research in Librarianship, which was
among the earliest comprehensive attempts to describe the real and potential roles of re-
search in the study of library practice, defined research as “any conscious premeditated in-
quiry.” The fundamental point of Goldhor’s definition is in the elements of consciousness
and premeditation. Goldhor, who was for many years director of the Library Research Cen-
ter at the University of Illinois, frequently lamented that librarians are constantly engaged
in activities that are almost research—gathering data, compiling statistical reports, searching
for new ways to do things more effectively—without adding the elements of “conscious pre-

meditated inquiry” that would turn those activities into research.

Evaluation

The Oxford English Dictionary definitions of evaluation are:

1. The action of appraising or valuing (goods, etc.); a calculation or statement of value.

2. The action of evaluating or determining the value of (a mathematical expression, a
physical quantity, etc.), or of estimating the force of (probabilities, evidence, etc.).

Evaluation in the context of this book spans both of these definitions. Evaluation has to do
with assigning value to things, institutions, processes, or individuals. The central purpose of
evaluation is improvement of service in a specific environment or institution, although eval-
uation may address more than one environment in a Comparative manner and. may produce
results that are of interest beyond the specific institution. Nietzsche’s depiction of evaluation
as creation in the quote at the beginning of this chapter is appropriate and illustrative: evalu-
ation is a creative activity intended to bring about improvement.
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The process of assigning value is perhaps the essential difference between research and
evaluation. Research primarily describes what is and provides evidence to support general
conclusions and to guide understanding and theory development. Evaluation balances fac-

tors in a given situation to determine best use of results to achieve desired outcomes.

THE CHARACTERISTICS OF RESEARCH AND EVALUATION

Research and evaluation are characterized by a number of essential factors. The explicit
and conspicuous presence of these factors is an indicator of quality and attention to detail
in a research project or evaluation program. Their absence signals the potential for flawed
research or evaluation and is suggestive of limitations in the extent to which results can be
trusted and to which decisions can be made or actions undertaken. The essential characteris-
tics of research and evaluation are summarized in Figure 1.3. These shared characteristics of
research and evaluation may assume very different manifestations; the differences in mani-
festation are summarized further on in Figure 1.5.

1. Research and evaluation are planned activities. Research and evaluation are not natural
or organic phenomena and do not just occur. The ultimate success and value of any
research or evaluation activity are embedded in the planning process. Sloppy planning
almost always results in sloppy implementation, sloppy conclusions, and sloppy deci-
sions. Planning for research is generally focused on achieving overall research integrity
and ensuring validity, which is a measure of the extent to which conclusions accu-
rately reflect reality, and reliability, which measures the extent to which conclusions
are repeatable or replicable. Planning for evaluation, although it should also take into
account validity and reliability, is primarily carried out in the interest of ensuring that
data are sufficiently accurate to provide a sound basis for decision making and that
measures have a pragmatic value.

2. Research and evaluation are systematic. There are two meanings of the word systemnt-
atic that apply to research and evaluation. The first has to do with carrying out work
in an orderly and methodical manner, which is an essential component in reliable
evaluation and research. The second has to do with systems thinking. A fundamental

Research and evaluation are

Planned
Systematic
Controlled
Objective
Goal oriented
Aimed at increasing understanding

Figure 1.3  Essential characteristics of research and evaluation.
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aspect of planning for research and evaluation is identification of the systems and
structures within which the research or evaluation effort will take place. Understand-
ing the systematic context of the phenomenon to be examined is essential to research
and evaluation processes. Research generally explores the relationship between the
phenomenon of interest and universal or general systems; in this context, the system-
atic nature of research is a direct tie to building or expanding an appropriate theoreti-
cal base. Evaluation is much more focused on establishing, assessing, and improving
local systems.

Research and evaluation are controlled. The extent to which the process is controlled
and the ways in which it is controlled vary according to the general and specific meth-
odologies used to carry out research or evaluation. Some forms of research and eval-
uation, such as those characterized by ethnographic methods, may appear to be less
controlled than others, such as those reliant on experimentation. Regardless of the
methodological base or the specific purpose of the project, some aspect of control must
be exerted for the results of the project to be both valid and reliable. The role of control
in research has primarily to do with assuring validity and reliability. The most obvi-
ous aspect of control in research is the use of control groups in experimental research
as a check on the validity of an experimental treatment. Control in evaluation usually
focuses more on assuring that the evaluation effort itself is appropriately cost-effective
and that human factors in the institutional environment are appropriately respected
and supported.

Research and evaluation are objective. In traditional thinking, scientific research can
basically be reduced to an assessment of physical reality—of what is; that which can be
observed. The principle of objectivity does not violate the basic principle that truth and
values cannot be completely separated. Objectivity in practice has to do with matching
the research or evaluation process to the context of the phenomenon being examined.
Objectivity in research is primarily a function of minimizing intentional or accidental
bias in the research process; random sampling is a prime tool of objectivity in research.
Avoidance of bias is also essential in evaluation, but objectivity in local evaluation may
also have to do with ensuring that project design, analysis, decision making, and report-
ing support fairness and equitable treatment for all constituents. Evaluation tends to be
more political and value-laden than research, which may make objectivity more dif-
ficult to ensure.

Research and evaluation are goal oriented. As attractive and amusing as the image of
the investigator bumbling around until he or she produces some unexpected beneficial
result may be, it is not an accurate portrayal of the way in which research and evalua-
tion really happen. Research and evaluation tend to be very highly focused toward the
attainment of very explicitly stated, verifiable goals and objectives. This is especially
true of evaluation, which is undertaken to solve specific problems or facilitate explicit
decision making, but it is also true when the motivation is simply curiosity about some
unexplained phenomenon. The central goal of any research project is ensuring that a
carefully defined and precisely stated research question and/or hypothesis is explored
in a manner that yields valid and reliable results. The fundamental goals of evaluation
are ensuring and improving organizational effectiveness.

Research and evaluation are aimed at increasing understanding. The role of research
and evaluation as approaches to learning is essential. Research and evaluation are not
idle or casual endeavors. Even if the goal is very specific and local or even essentially
personal in nature, the factor of gaining a better understanding of the phenomenon
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results produced in one institutional environment can be applied in a parallel insti-
tutional environment. Transferability in evaluation means that an evaluation process
may not have to be carried out across the entire institutional base; instead, a particular
department, division, or branch can serve as a test-bed for evaluation with a reasonable
expectation that what is learned in the test-bed setting can be directly applied across the
institution. Transferability in evaluation may lend support to the development of best
practices—accepted approaches to action that are based on the shared understanding
and collective evaluation outcomes of a professional body. Transferability in research
is heightened when the results of a research endeavor suggest enhancements to under-
standing closely related phenomena and particularly when the results of research sug-

gest targets for future research.

Research and evaluation results may be used as a basis for action. Action and decision
making are especially important roles for research and evaluation in library and informa-
tion science. An obvious focus of research and evaluation in any professional field is the
generation of approaches and methods for improving professional practice. Results may
also have meaningful policy implications. A series of studies carried out by Lance and
others documents a positive correlation between school library media center resources
and student reading scores, a finding that has substantial implications for school admin-
istrators and community leaders.” Research results are sometimes a direct basis for
action, but are more frequently a guide to targets for and approaches to local evaluation.
The outcomes of research are transformed into action when new questions are generated,
targets for theory development and testing are identified, or new methods of exploration
are generated. Action based on effective decision making is a fundamental goal of evalu-
ation. Although some concrete change or improvement is frequently an anticipated out-
come of evaluation, a positive decision to preserve the status quo is also a form of action.

Characteristic Manifestation
Research Evaluation
Planned Assurance of integrity, validity,  Assurance of accuracy and prag-
and reliability matic benefit
Systematic Grounded in universal systems ~ Grounded in local systems
Controlled Assurance of validity and Assurance of economy and
reliability human factors
Objective Avoidance of bias Assurance of organizational
integrity
Goal-oriented Grounded in research questions Grounded in improvement of
and hypotheses organizational effectiveness
Aimed at increasing Universal understanding Knowledge for decision making
understanding
Predictive Focused on future trends and Focused on future decision
expansion of knowledge making and future evaluation
needs
Cumulative Expansion of the field Expansion of bases for decision
making
Transferable Applicable across institutions and Applicable across a single
environments institution
Used as a basis for action Indirect, as a guide to local Direct, as a basis for local
evaluation decision making

Figure 1.5 Manifestations of the characteristics of research and evaluation
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be directly measured and insubstantive phenomena that can be measured only through
indirect means that yield estimates rather than precise measurements. Measurement is
addressed in greater detail in Chapter 6.

4. Comparison is the extension of measurement to multiple manifestations of the phe-
nomenon of interest. Comparison combines the elements of classification and mea-
surement. This may involve time series, in which some phenomenon is measured on a
recurring basis over time to assess chronological trends. Libraries frequently use time
series as a fundamental component in evaluation. Alternatively, the comparison may
involve multiple similar cases. Comparing use measures for libraries of a similar size
and type, for instance, may yield interesting results about patterns and variations in use.

5. Relationship research focuses on the ways in which different characteristics or mani-
festations of a phenomenon are related to each other. The search for relationships is a
step toward understanding not only the nature of the phenomenon but also exploring
the root causes of the nature of the phenomenon. A relationship study of use of library
materials might explore whether circulation varies in public libraries of similar sizes as
a function of whether they are located in urban, suburban, or rural areas.

6. Cause and effect is a special kind of relationship in which the search is not only for the exis-
tence of a relationship but for evidence that one characteristic or factor systematically and
consistently influences another. Causation is in practice very difficult to determine except
in experimental research. Even if there is a consistent, predictable relationship between
the setting (urban, suburban, rural) of a public library of a specific size and the volume of
library materials circulated, it is a long step from that observation to a conclusive demon-
stration that that setting in and of itself causes a particular pattern of circulation.

THE TRADITIONAL RESEARCH DICHOTOMY

Research is often categorized into a dichotomy that distinguishes between basic research
and applied research. In this scheme, basic (pure, theoretical) research is aimed at increasing
knowledge, with no specific practical application in mind while applied (action oriented,
decision making) research is aimed at improving some body of practice. Evaluation is most
commonly associated with applied research and applied methods, while research is fre-
quently associated with more academic or theoretical motives.

In reality, the distinction is not that clear-cut. In Pasteur’s words, “There are no such
things as applied sciences, only applications of science.” Although pure research is unques-
tionably a very real phenomenon and many investigators are employed in the pursuit of in-
creased learning for its own sake, research ideas do not arise in a vacuum but in the tangible
environment of the real world. It is difficult to envision an investigator engaged in a project
for which there is truly no specific desired outcome that can be applied, especially in profes-
sional disciplines such as medicine, law, engineering, and library and information science.

At the same time, effective evaluation that is directly oriented toward decision making,
even in the confines of a very specific local environment, must have the outcome of yield-
ing new understanding of some phenomenon that has the potential for being added to the
cumulative knowledge base related to that phenomenon. At the very least, good evaluation
draws on relevant research. This is the juncture that ties research to evaluation.

Ultimately, the distinction between pure and applied research is not so much in what is
done but in the motivation for doing it, and even then the distinction is frequently exces-
sively subtle.
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than quantity. Observations are unpredictable and open-ended. The qualitative model is
characteristic of much research in the social sciences, particularly in disciplines such as an-
thropology and ethnography and has in recent years played an increasing role throughout
the social sciences. Given has provided a comprehensive, in-depth overview of qualitative
research methods."

A qualitative approach to assessing patron satisfaction with library services may take the
form of a focus group experience. A focus group brings together representative constituents
in a free form, open discussion that centers around a specified service, function, or concern.
Very general questions are asked to stimulate discussion, but there are no predefined answer
categories. Results are not summarized or tallied, but are presented verbatim.

A substantial emphasis of the literature on qualitative research, particularly in those fields
where the quantitative model has historically been dominant, has focused on explicit rejec-
tion of quantification. The backlash from the quantitative school has frequently denigrated
qualitative methods. This has resulted in a state of tension and conflict that has tended to
have a largely negative impact. As approaches to qualitative research have matured and be-
come more widely applied, an increasing number of investigators have begun to combine

quantitative and qualitative methods to more fully understand phenomena of interest.

The Qualitative Paradigm

The nature of the quantitative paradigm is relatively easy to understand in that applying
numeric values to phenomena is a familiar process that is deeply embedded in education
from early childhood through postgraduate experiences. The qualitative paradigm is some-
what more difficult for the uninitiated to understand, in part because it is an emergent way
of approaching research and evaluation.

Synonyms and Near Synonyms

The research tradition has its deepest roots in scientific models and modes of inquiry.
The emphasis is on objectivity and exploration of the physical environment. Quantitative
analysis and statistical tools are applied as means of ensuring objectivity and to provide con-
sistency and comparability in describing what is observed. The emphasis of most reports of
quantitative research studies is on summarization of the ways in which manifestations of the
phenomenon being studied are alike or different.

Qualitative research comprises a family of methods that deemphasize quantification in
favor of studying the fundamental qualities of phenomena. The emphasis of most reports
of qualitative research is on explication of specific manifestations of the phenomenon being
studied.

Quantitative research and qualitative research are sometimes viewed and treated as being
opposites or even as being opposing armed camps. Another point of view is that there is a
continuum that extends from entirely qualitative studies through various mixtures of qual-
itative and quantitative methods to purely quantitative studies. It may be more accurate,
however, to view quantitative and qualitative research as being differing perspectives. Just
as historical research focuses on the past and descriptive research focuses on the present,
quantitative research focuses on examination of the quantifiable aspects of a phenomenon
of interest and qualitative research focuses on the nonnumeric qualities of a phenomenon.
It is quite reasonable to expect that any given phenomenon can be examined from either a

quantitative or a qualitative perspective or from both perspectives simultancously.
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Post hoc fallacy, 321

Posttest-only only control group design,
235

Power, 309

Prediction, 21, 121, 175

Predictor variable, 325-26

Pre-Experimental Designs, 235

Pregnant women, 78-80

Preplanning, 40, 44, 63

Pretest/posttest control group design, 32, 233

“Preventing Conflicts of Interest in Govern-
ment Sponsored Research at Universi-
ties,” 87

Price, Derek J. de Solla, 33, 115, 331

Primary source, 31, 160-61, 165-66, 172; as-
sessment, 161; confidentiality, 162; lapse
of time between event and account, 161;
purpose, 162

Principle of Least Effort, 243, 245, 259

Prisoners, 79

Pritchard, Alan, 241

Probability, 151-52, 231, 308-10, 316, 325;
notation, 309

Probability sample, 151-52

Probability threshold, 309, 325

Problem solving, 2, 63, 114, 347

Problem statement, 44-46, 48, 56, 100,
103-4, 106, 118-19

Productivity, 242-48; author, 243; journal,
245-48; word frequency, 243-45

Professional literature, 61, 97-110, 344-45

Project plan. See proposal

Project timeline. See Work plan

Proof, 8

Proportion, 280, 292-95

Proportional sample, 154-56

Proposal, 61, 80, 85, 107, 113-33, 332-35,
338, 340, costs, 133; elements, 116, 117,
118,119, 120,121, 123,124, 125,126, 127,
128, 130; as investment, 132-33; negotia-
tion and revision, 132; as persuasive writ-
ing, 113, 116, 128, 130-31, 332; purposes,
113, 114, 115, 116; review and approval,
132; as technical document, 130; writing,
130, 131

Psychobiography, 166

Psychohistory, 166

Public goed, 7, 33, 68-69

Public Libraries, 99

Public Library Association, 99

Public Library Survey, 146

Public Opinion, 135

Purposive sample, 152

Qualitative interviews, 186

Qualitative paradigm, 26-30, 186, 219

Qualitative research, 25-30, 50, 53, 136, 152,
180, 216, 223, 266, 268, 286-87, 323; char-
acteristics, 27; contrasted with quantita-
tive research, 29; data analysis, 53, 56, 268,
270, 286 -87; focuses, 28; foundations, 28;
purposes, 28

Qualitative software, 270

Quantitative history, 166
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Quantitative paradigm, 26

Quantitative research, 12, 15, 25-30, 50, 53,
56, 105, 136-37, 143, 152, 171-72, 180,
186-87, 195, 214, 219, 223, 227, 242-43,
260, 266, 268, 270, 286-87, 323, 328; con-
trasted with qualitative research, 29

Quantity across values, 138-42

Quantity within values, 138-42

Quasi-experimental designs, 236-37, 324

Quasi-governmental agency: definition, 335

Quattro Pro (spreadsheet), 270

Questionnaire, 25, 31, 48, 51, 53, 73, 82, 90,
121, 124, 126, 186-207; administration,
203, 205-7; advantages, 186-87; analysis,
203; answer space, 201; appearance, 201;
cover letters, 205; design, 189-204; dis-
advantages, 187-88; distribution, 205-6;
expert advice, 203; follow-up, 206-7;
incentives, 205-6; instructions, defini-
tions, and directions, 199; layout, 200;
multiple-page, 201; online, 201-3; online,
administration, 203; online, advantages,
202; online, disadvantages, 202; pretest-
ing, 203; size, 200

Questions, 26-28, 31, 33-36, 41, 85, 180-84,
186-202; arrangement, 199-200; attitude,
191; behavioral, 190, 191; categoriza-
tion, 189; categorization by purpose, 189;
categorization by structure, 191; closed-
ended; factual, 189, 190; independence,
198; knowledge-eliciting, 190; Likert scale,
194, 195, 196; multiple response list, 192,
193; open-ended, 192; opinion, 191; per-
sonal, 197; projection, 191; ranked list,
193; self-assessment, 191; single response
forced choice, 193; true/false, 193, 194;
wording, 196

Quota sample, 152

Rand Corporation, 153

Random number generator, 154

Random numbers, 153-54

Random sample, 152-54, 183, 315; simple,
152-53

Ranganathan, S. R., 252

Range, 300

Rare events, 327

Rating scale. See Questions, Likert scale

Ratio, 292-96

Ratio measurement scale, 105, 137, 141 -43,
276, 281, 283, 297-302, 313, 318, 321,
324-26

Raymond’s Reports, 242

Recording processes, 182, 184,214, 286

Redundant check, 198

Reference: distinguished from citation, 251

Reference analysis, 252

Reference & User Services Association, 100,
212; Guidelines for Behavioral Perfor-
mance of Reference and Information Ser-
vice Providers, 212

Reference & User Services Quarterly, 98, 100,
110, 330

Reflective practice, 4, 41, 63, 287, 343, 348,
350

Regression, 281, 325-26

Regression toward the mean, experimental
research, 231

Reliability, 3,15-20, 50, 53, 56, 104, 161, 163,
172,181, 184, 187, 213, 215, 219, 266, 292;
intercoder, 17,215

Reports, 26, 60, 86, 97-110, 123, 165, 286,
345-46; elements, 100-101; evaluation
criteria, 101-9; literary qualities, 108

Resampling, 267

Resecarch and evaluation: benefits, 32; benefits
to society, 33; benefits to the institution,
34; benefits to the investigator, 35; ben-
efits to the profession, 33; characteristics,
19, 344; as a cycle, 2,29 definition, 18;
levels, 23; methodologies, 30; nature, 6;
origins of ideas, 41, 43; process, 13, 16, 40,
333, 335, 350; purpose, 343; relationﬁip,
1, 35, 36, 40, 63

Research and evaluation literature, 2, 97-110,
202, 345, 348

Research conduct, 84-89

Research methods courses, 98, 348

Research question, 14-15, 20, 44, 48, 104,
117, 145, 168, 171, 316, 319, 324-25;
definition, 48; research, applied, 24, 160;
research, basic, 24, 337

Respect for persons, 75-77

Respondent stress, 181

Response rate, 187-88

“Responsibilities of Awardee and Applicant
Institutions for Dealing With and Report-
ing Possible Misconduct in Science,” 84

Results, 15-22, 24, 26, 31, 33-48, 40, 43,
45-46, 50, 53-58, 60, 118, 132, 148, 150,
156, 165, 167, 206-7, 230, 232, 266, 286,
328; anticipated, 118, 121-23; implica-
tions, 58; limitations, 58; negative, 266;
and policy, 15; processing, 53; report-
ing, 56-58, 60-61, 63, 69, 72, 77, 85, 88,
100-101, 103, 105-7, 109, 114, 115, 123,
126

Reverence for life, 92
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Rockefeller, John D., 340
Roots: The Saga of an American Family, 85

Sabotage, 188-89, 347

Sample, 3,12, 14, 15, 16, 49, 73, 104, 105, 107,
120, 135, 145, 146, 147, 148, 149, 150, 151,
152, 153,154,157, 158, 184, 188, 189, 199,
204, 234, 251, 252, 268, 293, 300, 301, 303,
314, 315, 316, 321; definition, 49, 146;
nonprobability, 151; quality, 148

Sample size, 148; calculators, 150; determina-
tion, 150-51; factors, 148-50; tables, 150

Sampling, 20,104, 107, 146-56, 183-85, 266,
292, 313; avoidance of waste, 147; data
handling, 148; ease of analysis, 148; eco-

nomics, 147; purpose, 147; timeliness, 148

Sampling frame, 147, 154; definition, 146,
147

Santa Claus, 7

Sartor Resartus, 343

Saturation sample, 152

Scaling, 283

“Scandal in Bohemia, A,” 265

Scarecrow Press, 110

Scatter plot, 281

Schedule of completion. See Work plan

Schon, Donald, 41, 287, 288

Schweitzer, Albert, 67, 92

Science, 110

Science Citation Index, 242, 256, 262

Scientific American, 110

Scientometrics, 244

Secondary source, 161, 172

Selection bias, 231

Selection/bias interaction, 232

Self-addressed stamped envelope, 205

Self-regulation, 68

Serendipity, 180-81, 192, 218

Shepard’s Citations, 242, 259

Sidgwick, Henry, 68

Significance, 53, 56, 121, 292, 309; practical,
53, 58, 101, 309; statistical, 53, 58, 101,
292, 294, 306, 309, 315

Simon, Julian L., 23, 31-32

Single group pretest/posttest design, 324

SIRSI Leadership in Library Technology
Grant, 339

Six Crises, 113

Small World Theory, 33

Social Construction of Reality, The, 6

Social history, 160

Social Psychology Network, 154

Social Sciences Citation Index, 242, 255, 256

Socrates, 1

Solomon four group design, 233, 235

Spearman’s Rho, 321

Spreadsheet, 53, 268-70, 288, 328

SPSS. See Statistical Package for the Social
Sciences

Standard deviation, 150, 270, 272, 293,
300-301; calculation, 301; formula, 300;
notation, 300

Standard error of the mean, 150

Standards, 11-12, 34, 36, 53, 56, 60, 68, 78,
87-89,92,100, 139,190-91, 212, 344

Stanford Prison Experiment, 72, 73, 74

Stanley, Julian T., 228, 230, 232-33, 235, 237

“Statement of Ethics for Editors of Library
and Information Science Journals, A,” 86

Static group comparison design, 236

Statistica, 154, 270

Statistical Analysis System, 154

Statistical Bibliography in Relation to the
Growth of Modern Civilization, 242

Statistical Package for the Social Sciences,
154, 270-74, 295

Statistical software, 270

Statistical testing, 12, 16, 21-22, 30, 105, 137,
291, 294-95, 297-300, 302, 304 306-13,
326, 328; components, 309

Statistics, 1, 4, 13, 80, 145, 196, 268, 270, 273,
289, 291 -328; assumptions, 313; defini-
tion, 291; descriptive, 292-305, 328; func-
tions, 292; inferential, 13, 15, 25, 142, 143,
150, 178, 268, 271-72, 292, 296, 313, 328,
330; nonparametric, 313; parametric, 313

StatPac, 154, 270

Stern, 85

Stevens, Wallace, 179

Stevenson, Robert Louis, 331

Stratified sample, 154

Structure of Scientific Revolutions, The, 25

Strunk, William, 109

Style, 61, 98, 107-10, 127, 129, 131, 164, 275

Subproblems, 45-48, 118

Sufficiency in causation, 232-33, 236, 321-23

Sullivan, J W.N., 135

Summarizing statistics. See Statistics,
descriptive

Survey, 12, 25, 31, 50, 80, 82, 90, 146-47,
173, 186, 202-3, 218, 235; definition, 146;
satisfaction, 25-26, 35, 80, 90, 140, 230,
233,235

Survey Monkey, 203

Survey research. See Descriptive research and
evaluation

Swain, Mary Ann, 211

Syllogism, 11



