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. ~ PREFACE

Educational Research: An Introduction was first published in 1963. Forty years and seven
editions later, it still exists as a course textbook and reference work. What accounts for
this longevity? .

Students tell us that they appreciate the book’s clarity, straightforward definitions of
technical terms, and examples drawn from published studies. Examples make for a
longer book, but students apparently don't mind. The examples bring the field of educa-
tional research to life for them. In this edition, as in the past, we searched for examples
that illustrate particular research techniques while also highlighting important problems
in education currently being studied by researchers and practitioners.

Students tell us, t0o, that the book is a useful guide when they undertake their own
research. The reason is that it gets into the "nuts and bolts™ and “do’s and don'ts” of the
entire research process, from getting ideas for a study to writing up the final report. If stu-
dents want to learn more about a particular topic, the “Touchstones in Research” margin
feature and footnotes in each chapter provide leads for further research. Many students
hold on to the book after using it as a course text, turning to it whenever they come across
an unfamiliar term or procedure in the research literature.

Instructors tell us that they appreciate thc book’s coriiprehensive coverage. It pre-
sents an extensive and hopefully balanced collection of quantitative and qualitative
methods, and of established methods and methods not yet part of the mainstream. As
well, they like the fact that the book assumes no prior knowledge of research. Each chap-
ter covers the basics of the aspect of research methodology under consideration. From
there, it moves into a discussion of more sophisticated topics. For example, we explain
not only simple descriptive statistics, but also sophisticated statistical methods such as
structural equation modeling and item-response theory.

Instructors appreciate, too, the currency of the information in the book. To maintain
that distinction, we thoroughly updated this current edition to reflect the most recent
developments in research—new methodologies, advances in existing methodology, and
conceptual issues that are the subject of current debate in journals and at professicnal
meetings. This edition contains hundreds of new and updated citations referencing the
research literature.

It seems, then, that the longevity of Educational Research: An Introduction can be
attributed to its usefulness in helping students master the art of doing sound, productive
research that contributes to knowledge about the ficld of education. Yet we are under no
illusion that the book is sufficient for this purpose. Good research requires intellectual
curiosity, tolerance for ambiguity, the inclination to question accepted truths, the ability
to secure the cooperation of research participants and one’s colleagues, and the willing-
ness to admit mistakes or even failure. These qualities cannot be taught by a textbook
alone. Students must be guided by senior researchers who model these qualities in their
teaching and their own investigations.

XxVvii
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Preface

Changes from the Sixth Edition

For the seventh edition of Educational Research: An [ntroduction, .every chapter has been
revised to incorporate the most current thinking in the tield and one new chapter has
heen added.

The new Chapter 18 takes a look at action research. This approach to inquiry has
been in use for many decades, but it is currently reaching new levels of acceptance and
use. Action researchers continue to formalize their methods of inquiry, and they are pub-
lishing studies that show promise of improving professional practice. We felt that it was
time to give action research its proper due by devoting a separate chapter to it.

The coverage of electronic technology and media is more extensive in this edition than
in previous ones. Among the topics covered are Internet journals, Web sites pertaining to
research methodology, search engines, electronic databases of the education literature,
Web-based survey techniques, and software for quantitative and qualitative data analysis.

We updated this edition to include recent thinking about issues that were raised in
previous editions. These issues involve such matters as the nature of the relationship
between quantitative and qualitative research, the connection between research and
educational practice, and the ethical obligations of researchers.

Some aspects of research methodology covered in the previous edition have
assumed new significance o« have been developed more fully in Educational Research:
An Introduction, Seventh Edition. Among them are meta-analysis, the use of confidence
intervals in statistical analysis, test validity, item-response theory, the performance turn
and poststructuralism in qualitative research, life history research, and collaborative
evaluation.

Overview of the Book’s Content and Organization

Educational Research: An Introduction, Seventh Edition has six parts, each preceded by a
brief.introduction. #

Part I includes one chapter that provides an overview of the field of educational
research. We recommend it as a starting point to help students develop an initial under-
standing of the nature of research before they start learning the specifics of research
methodology.

The remaining chapters are ordered to correspond to the order of the research
process, for the most part. We recommend that students consider research questions and

_ possible research designs, but not actually undertake a formal investigation until they

have read and mastered all the chapters that are relevant to it. Generally, this means read-
ing the chapters in Parts [, [I, and III, and then those chapters in Parts IV, V, and VI that
correspond to the type of research that the student wishes to urn-rtake.

Part Il describes the process of planning a research studv- deveioping a research pro-
posal (Chapter 2); dealing with ethical, legal, and human relations issues (Chapter 3); and
reviewing the literature (Chapter 4). Because a good research proposal anticipates the
final report, Chapter 2 also describes the last stage of a researc’: study: writing the dis-
sertation, thesis, or other type of final report.

Part III covers general methodological procedures in a research study. These include
the various statistical techniques for analyzing research data (Chapter 5) and procedures
for selecting the research sample (Chapter 6). Next are three chapters on how to collect
research data using tests and self-report measures {Chapter 7), questionnaires and inter-
views (Chapter 8), and observation and content analysis (Chapter 9).
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Part IV covers the major research designs used in quantitative research. Non-
experimental designs are discussed first: descriptive and catisal-comparative designs in
Chapter 10, and correlational designs in Chapter 11. Experimental design are discussed
in Chapters 12 and 13.

Part V focuses on various approaches to qualitative research in education. Chapter
14 describes a general approach, the case study method, and Chapter 15 describes a vari-
ety of qualitative research traditions that have more specialized purposes. Chapter 16
provides in-depth coverage of one of these traditions, historical research.

Part VI includes two chapters about how research methods can be applied for pur-
poses beyond the generation of scientific knowledge and theory. Chapter 17 describes
how research methods are used in program evaluation and R & D projects. Chapter 18
concerns action research, which has the goal of generating knowledge to improve local
professional practice.

Learning Aids

The information load in a book of this type is considerable, so each chapter contains
learning aids to help the student master its content. These aids include the following:

+ A brief overview sets the stage for what the student will read.

« Chapter objectives that identify major concepts and practices to be covered.

 Technical terms boldfaced in the text when they appear for the first time in the chap-
ter, and defined in the Glossary.

Aspecial boxed feature at the end of each chapter that suggests

* “Recommendations for . .. " at the end of each chapter which applies the chapter
content to one's own research study.

= A Self-Check Test at the end of the chapter (answers appear back of book).

* Touchstones in Research are marginal citations throughout each chapter that guide
students to more information and resources. .. .

Instructor’s Manual

The Instrucior’s Manual provides various resources that can facilitate teaching a course on
research methods using Educational Research: An Introduction, Seventh Edition. The
resources include: suggestions pertaining to various course elements, such as content
coverage, content sequence, teaching activities, and homework; example of a course syl-
labus; a form for outlining a research proposal. which can be used as a course project; and
a test-item file for each chapter containing closed-form items, short-answer items, and
application items based on situations that arise when conducting educational research.
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+ Introduction

“This part of the book provides an overview of educatioral research as an organized, profes-
sional approach to inquiry. You will find that educational research is not a simple matter of
discovering facts about education, but rather that it has diverse goals, including the devel-
opment of theories to explain educational phenomena.

You also will find that educational researchers must deal with important, but still unre-
solved, philosophical issues having to do with the nature of social reality and how to acquire
knowledge about it. Different researchers have taken opposing positions on these issues, and
consequently, they have developed quite different approaches to the investigation of edu-
cation. We introduce you to the two main approaches, commonly known as quantitative and
qualitative research. Other parts of the book provide detailed explanations of how to con-
duct research studies using one or the other approach. You should study this part of the book
first, though, so that you understand why these different approaches evolved.

In readir.g Part I, you will find that research plays an important role in improving edu-
cational practice. At the same time, educational research is a very human process and, there-
fore, is prone to error and bias. Researchers have developed procedures to minimize the
influence of error and bias on their findfhgs. In this respect, the approach to educational in-
quiry that involves the conduct of research is different from other approaches to learning
about education and improving it. b



CHAPTER 1 -

+ The Nature of Educational Research

OVERVIEW

What does it mean to do educational research, and how can it contribute to the improvement
of educational practice? These are the questions that we address in this chapter. We explore is-
sues of concern to philosophers of science and show how their insights have opened up new
lines of inquiry about educational phenomena. We also respond to recent criticisms of science
by showing how educational research and ather types of social science irquiry coniribute to the

search for truth about the human condition.

OBJECTIVES

After studying this chapter, you should be able to

1.

2.

Describe the four types of knowledge
yielded by educational research.
Explain the elements of a theory and
the steps that are involved in testing a
theory.

State several reasons why it is difficult
to apply research findings to educa-
tional practice.

Explain why basic research is worth
supporting, even when it does not
lead to direct improvements in educa-
tional practice.

Describe the major epistemological is-
sues in social science research.

. Explain why postpositivist researchers

are careful to distinguish between the
perspectives of the researcher, the re-
search participants, and the readers of
research reports.

Explain how the search for general laws
is affected by a researcher’s decision to
study either cases or populations.

10.

1.

12.

13.

Describe several limitations of both
quantification and verbal daia in social
science research.

Explain the difference between the
mechanical, the interpretive, and the
structural views of causation in socia!
reality.

State the main differences between
quantitative and qualitative researchers
in their epistemological assumptions
and methodology.

Take a position on whether quantita-
tive and qualitative research are com-
plementary or competing approaches
to social science inquiry. ’
Describe how postmodernists view so-
cial science research.

State six features of social science in-
quiry that characterize its approach to
the search for truth.
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Contributions of Research to Knowledge about Education

A colleague once speculated that if doctors were to lose their base of medical research
knowledge, most of them would have to stop working. They would have no idea how to treat
anvthing except common ailments. Surgeons, for example, could not perform open-heart
surgery if they lacked rescarch-based knowledge about heart functions, anesthesia, the
meaning of symptoms, and the likely risks of particular surgical procedures. In contrast, if
educators suddenly were to lose the body of knowledge that has been gained thus far from
educational research, their work would be virtually unaffected. Schools would continue to
operate pretty much as they do now: It is difficult to imagine teachers who would refuse to
teach students because theyv did not possess sufficient research-based knowledge about the
learning process or the effectiveness of different instructional methods.

The point of this comparison of medicine and education is that, in the opinion of this
colleague, research still has relatively little influence on the dav-to-day work of educators.
Whether true or not, his assessment of educational practice raises an important question:
Why should one do educational research?

The usual answer to this question is that educational research develops new knowl-
edge about teaching, learning. and educational administration. This new knowledge is of
value because it will lead eventually to the improvement of educational practice. However,
if vou examine this answer. it raises new questions, especially, What do we mean by re-
search? and How does research get translated into practice?

The purpose of this chapter is to explain how various educators and philosophers of
science have answered these questions. [Hopefully, the ideas that we present will cause you
to examine vour present notions about educadonal research. At the least, you should de-
velop a better understanding of why thousands of educational researchers throughout the
world believe in the value of their work.

In the next sections, we consider four types of knowledge that research contributes to
education: (1) description, (2) prediction, (3) improvement, and (4) explanation.

Description

Many research studies involve the description of natural or social phenomena—their form,
structure, activity, change over time, relationship to other phenomena, and so on. Many
important scientific discoveries have resuited from researchers making such descriptions.
For example, astronomers have used their telescopes to develop descriptions of different
parts of the universe. In the process they have discovered new galaxies and have deter-
mined the structure of the universe. These discoveries in turn have shed light on questions
concerning the origins of the universe and where it is headed.

The descriptive function of research is heavily dependent upon instrumentation for
measurement and observation. Rescarchers soinetimes work for many vears to perfect
such instruments—for example, clectron microscopes, galvanometers, and standardized
tests of intelligence. Once instruments are developed, they can be used to describe phe-
nomena of interest to the researchers. For this reason, we include several Chapters (7, 8,
and 9) that describe the various data-collection instruments used in educational research.

Descriptive studies have greatly increased our knowledge about what happens in
schools. Some of the most important books in education, such as Life in Classrooms by
Philip Jackson, The Good High School by Sara Lawrence Lightfoot, and Amazing Grace by
Jonathan Kozol, have reported studies of this type.!

L. Jackson, P W. (1968). Life in classrooms. New York: Holt, Rinehart & Winston: Lightfoot, S.W. ¢1983). The good high
school. New York: Basic Books: Kozol, J. (1995). Amazing grace: The lives of children and the conscience of a na-
tion. New York: Crown.

+ Touchstone in
Research

Gage, N. L. (1996).
Confronting counsels
of despair for the be-
havioral sciences. Edu-
cational Researcher,
25(3), 5-15, 22.
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Some descriptive research is intended to produce statistical information about as-
pects of education of interest to policy makers and educators. The National Center for Ed-
ucation Statistics specializes in this kind of research. Many of its findings are published in
an annual volume called the Digest of Educational Statistics. This center also administers
the National Assessment of Educational Progress (NAEP), which collects descriptive in-
formation about how well the nation’s youth are doing in various subject areas. This in-
formation sometimes makes its way into newspapers, thereby influencing the way
community members and policy makers think about the quality of the educational system.

Prediction

Another type of research knowledge involves prediction, which is the ability to predict a
phenomenon that will occur at time Y from information available at an earlier time X. For
example, lunar eclipses can be predicted accurately from knowledge about the relative
motion of the Moon, Earth, and Sun. The next stage of an embryo’s development can be
predicted accurately from knowledge of the embryo’s current stage. A student’s achieve-
ment in school can be predicted fairly accurately by an aptitude test administered a vear
or two earlier.

Educational researchers have done many prediction studies to acquire knowledge
about factors that predict students’ success in school and in the world of work. One rea-
son for doing such research is to guide the selection of students who will be successful in
particular educational settings. For example, the Scholastic Aptitude Test (SAT) and simi-
lar measures are administered to millions of high school students annually. Universities
and colleges use the test results, along with other data, to select students who have the
best chance of success in the institution’s.academic programs. Prediction research con-
tinues to be needed in order to acquire more knowledge about how well these tests predict,
whether they predict equally well for different groups of students (such as ethnic-minor-
ity students), and whether new instruments can improve the predictability of success in
particular settings.

Another purpose of prediction research is to identify students who are likely to be un-
successful as their education progresses so that prevention programs can be instituted.
For example, there is much concern about the high number of school dropouts nationally.3
By collecting different types of information about students in the sixth grade, for example,
and following those students until they graduate from high school or drop out, researchers
can determine which information provides the best predictions. This predictive knowl-
edge can be used to identify sixth graders who are at risk of becoming high school
dropouts. With this knowledge. it is possible to develop programs specifically for these stu-
dents in order to increase their chances of success in school.

Educational research has generated a large body of predictive knowledge about fac-
tors that predict various outcomes that have social importance (e.g., academic success,
career success, criminal conduct). Procedures for doing research for the purpose of pre-
diction are presented in Chapters 10 and 11. '

Improvement

The third type of research knowledge concerns the effectiveness of interventions. Exam-
ples of interventions in different professions are drug therapies in medicine, construction
materials in engineering, marketing strategies in business, and instructional programs in

2. Jones, L. V. (1996). A history of the National Assessment of Educational Progress and some questions about its
future. Educational Researcher, 25(7}, 15-22.

3. Kaufman, P, Kwon, ]. Y., Klein, S.. & Chapman, C. D. (2000). Dropout rates in the United States: 1998. Education
Statistics Quarterly, 2, 43-47. '
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education. Many educational research studies are done to identify interventions, or factors
that can be transformed into interventions, for improving students’ academic achieve-
ment. Herbert Walberg and his colleagues synthesized the findings of nearly 3,000 such
studies that involved interventions, or potential interventions, designed to improve stu-
dents’ performance on various measures of academic achievement.* The results of the
synthesis are summarized in Table 1.1.

Effects of Instructional Factors on Student Learning Outcomes

Method Effect Size Percentile

“1. Reinforcement 1.17 88
‘2. Acceleration 1.00 84

3. Reading training 97 83
4. Cues and feedback 97 83

5. Science mastery learning 81 . 79

6. Graded homework .79 79

7. Cooperative learning 76 78

8. Reading experiments .60 73
9. Class morale 60 73
10. Personalized instruction .57 72
11. Home interventions .50 69
12. Adaptive instruction 45 67
13. Tutoring 40 66
14. Instructional time .38 65
15. Home environment .37 64
16. Individualized science 35 64
17. Higher-order questions 34 63
18. Diagnostic prescriptive methods 33 63
19. Individualized instruction 32 63
20. Individualized mathematics 32 63
21. New science curricula . 31 62
22. Teacher expectations .28 61
23. Assigned homework .28 61
24. Socioeconomic status .25 60
25. Computer-assisted instruction 24 59
26. Peer group .24 S9
27. Sequenced lessons 24 59
28. Advance organizers 23 59
29. New mathematics curricula 18 . 57
30. Inquiry biology 16 56
31. Homogeneous groups .10 54
32. Class size .09 54
33. Programmed instruction -.03 49
34. Television -.05 48
35. Mainstreaming -12 45

Source: Adapted from Figures 3 and 4 on p. 24 of: Walberg, H. J. (1984). Improving the productivity
of America’s schools. Educational Leadership, 41(8), 19-27.

4. Walberg, H. J. (1984). Improving the productivity of America’s schools. Educational Leader$hip, 41(8), 19-27. For
amore recent synthesis that inciudes these and additional intervention variables, see: Wang, M. C., Haertel, G. D,
&Walberg, H.J. (1993). Toward a knowledge base for school learning. Review of Educational Research, 63, 249-294.
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Theleftside of Table 1.1 lists the interventions that were tested in the studies. Each in-
tervention was the subject of many different studies. The first data column is a statistic
called an effect size, which is discussed in Chapter 5. This statistic is a quantitative way of
describing how weil the average student who received ihe intervention performed relative
to the average student who did not receive the intervention (or who received less of it). An
effect size of 0 means that on average, a student receiving the intervention did no better or
worse than a student who did not receive it. Positive effect sizes mean that the average stu-
dent receiving the intervention did better than the average student not receiving it. Nega-
tive effect sizes mean that the average student receiving the intervention did less well than
the average student nct receiving it. The larger a positive effect size, the more powerful the
intervention. Reseaichers consider effect sizes larger than .33 to have practical signifi-
cance, that is, the effect of the intervention is large enough to make a worthwhile im-
provement in the outcome that was measured.

The second data column in Table 1.1 presents percentile equivalents to further help
you interpret the meaning of the effect sizes reported in the table. For example, the per-
centile for reinforcement (88) means that the average student receiving reirnfforcement (i.c.,
the student scoring at the 50th percentile on an achievement measure following an inter-
vention involving reinforcement) had an achievement score equal to that of a nonrein-
forced student who scored at the 88th percentile. In other words, reinforcing an average
student typically moves the student from the 50th percentile to the 88th percentile. To il-
lustrate further, if we look at Table 1.1, we find that providing computer-assisted instruc-
tion typically moves an average student from the 50th percentile to the 59th percentile.

Walberg's svnthesis of research shows that educational researchers have discovered
many effective interventions for improving students’ academic achievement. Further re-
search is needed to refine these interventions to make them more effective across diffei-
ent educationa! settings and for different types of students. Also, research is needed to turrn:
potential interventions into actual interventions. For example, classroom morale is not an
intervention per se, but it is potentially manipulable; that is, interventions probably can be
developed to increase classroom morale, which in turn should improve student learning.
Improvement-oriented research knowledge can be generated using various research ap-
proaches, but particularly those described in Chapters i2 and 13 on experiiental rc-
search, Chapter 17 on evaluation research, and Chapter 18 on action research.

Another approach to improving education through inquiry has become prominentin
recent years. Cultural studies, a branch of critical theory, is a type of social science inquiry
thatinvestigates the power relationships in a culture in order to help emancipate its mem-
bers from the many forms of oppression that are perceived to operate in the culture. Re-
searchers who engage in this approach to inquiry would be inclined to state their purpose
not as the improvement of education, but as the emancipation of the members of the ed-
ucational system who are oppressed in some manner. A branch of historical research,
called revisionist history, also examines power relationships, particularly those that are op-
pressive, as they occurred in the past. These power relationships reflect large-scale societal
and cultural forces that affect students’ learning. In contrast, Table 1.1 mostly lists inter-
personal interventions at the level of classroom instruction. We discuss critical theory and
cultural studies in Chapter 15 and revisionist history in Chapter 16.

Explanation

The fourth type of research knowledge—explanation—is the most important in the long
term. In a sense, this type of knowledge subsumes the other three. If researchers are able
to explain an educational phenomenon, it means that they can describe it, can predict its
consequences, and know how to intervene-to change those consequences:
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Researchers ideally frame their explanations as theories about the phenomena being
investigated. A theory is an explanation of a certain set of observed phenomena in terms
of a system of constructs and laws that relate these constructs to each other. To illustrate
what this definition means, consider Jean Piaget's theory of intellectual development. Pi-
aget's theory is familiar to most educators and has had a substantial influence on Ameri-
can curriculum and instruction.

First, Piaget's theory is a system, in that it consists of a set of constructs and their rela-
tion:to each other. The system is loose in that the constructs were developed and changed
in the many treatises that Piaget and his colleagues wrote over a period of decades. Other
researchers have attempted to pull the theory together by writing concise descriptions of
it. These concise descriptions are representations of the theory-as-system.

The theoretical system is designed to explain a set of phenomena: the behavior of in-
fants and children with respect to their environment. For example, Piaget observed how
children of different ages responded to a particular task. The children’s responses consti-
tuted phenomena to be explained by the theory.

The theory provides an explanation of phenomena by first specifving a set of theoret-
ical constructs. A theoretical construct is a concept that is inferred from observed phe-
nomena. It can be defined constitutively or operationally. A constitutively defined
construct is one that is defined by referring to other constructs. For example, the Piaget-
ian construct of conservation can be defined as the ability to recognize that certain prop-
erties of an object remain unchanged when other properties of the object (e.g., substance,
length. or volume) undergo a transformation. Note that in this definition conservation is
defined by referring to other constructs (e.g., property, transformation, or length).

An operationally defined construct is one that ic defined by specifying the activities
used to measure or manipulate it. For example, the construct conservation (defined con-
stitutively above) could be defined operationally by referring to a particular task, for ex-
ample, pouring a constant amount of liquid into different-sized containers and then
asking a child whether the amount of liquid remains the same.

In conducting investigations, some researchers use the term variable rather than con-
struct. A variable is a quantitative expression of a construct. Variables usually are mea-
sured in terms of scores on an instrument such as an achievement test or.an attitude scaie
or in terms of categories of a construct (e.g., public vs. private schools).

As we stated above, a theory specifies laws relating constructs to each other. A law
(also called a scientific law) is a generalization about the causal, sequential, or other rela-
tionship between two or more constructs. Theorists can posit these generalized relation-
ships and then subject them to empirical verification, or they can take generalized
relationships first discovered by researchers and incorporate them in their theory. An ex-
ample of a theoretical law can be found in Piaget's theory of the stages of intellectual de-
velopment: sensorimotor, preoperational, concrete operations, and formal operations.
Each of these stages is a construct. Piaget proposed the law that these constructs are re-
lated to each other as an invariant sequence: The sensorimotor stage always is followed by
the preoperational stage; the preoperational stage always is followed by the concrete op-
erations stage; and the concrete operations stage always is followed by the formal opera-
tions stage.

Uses of Theory

Theories serve several useful purposes. First, theoretical constructs identify commonali-
ties in otherwise isolated phenomena. Piaget's theory, for example, identifies many iso-
lated infant behaviors as instances of sensorimotor intelligence. In other words, theoretical
constructs identify the universals of experience so that we can make sense of experience.
Second, the laws of a theory enable us to make predictions and to control phenomena. Be-
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cause astrononfers have a well-developed theory, they can make very accurate predictions
about the occurrence of eclipses and other phenomena in the universe. Because profes-
sionals in special education work from a well-developed theory of learning (sometimes
called behavioral theory), they can make instructional interventions that dependably lead
to positive changes in student behavior.

Scientists sometimes speak of “small” and “large” theories. A small theory might be
developed to account for alimited set of phenomena (e.g., antecedents and consequences
of teacher morale). A large theory might account for many phenomena (e.g.. behavioral
theory and cognitive theory). Also, a theory might grow as it is shown to explain more phe-
nomena or as it incorporates more constructs to explain phenomena. A researcher might
start with a small theory of academic achievement. As more determinants of achievement
are discovered, the researcher tan enlarge the theory to accommodate them.

Approaches to Theory Development

We describe two approaches to theory development in this book. The grounded theory ap-
proach involves deriving constructs and laws directly from the immediate data that one
has collected rather than from prior research and theory. In other words, the constructs
and laws are “grounded” in the particular set of data that the researcher has collected. The
usefulness of the constructs and laws can be tested in subsequent research. We discuss
this approach to theory development in Chapter 14.

The other approach to developing a theory is to start by formulating a theory and then
submit it to a test by collecting empirical data. The process of testing has three steps:

1. the formulation of a hypothesis,

2. the deduction of observable consequences of the hypothesis, and

3. the testing of the hypothesis by making observations (that is to say, by collecting
research data).

This process is commonly thought of as the scientific method, although some philoso-
phers of science doubt that there is any such thing as the scientific method. Paul Feyer-
abend, for example, states, “The idea of a method that contains firm, unchanging, and
absolutely binding principles for conducting the business of science meets considerable
difficulty when confronted with the results of historical research [i.e., research on the his-
tory of science].”

Example of Theory Testing
The three steps for testing a theory empirically are illustrated in a study of self-attention
theory conducted by Brian Mullen.® This theory concerns self-regulation processes that
occur when an individual becomes the object of his own attention. Self-consciousness and
embarrassment are manifestations of self-attention processes at work. One function of
self-attention theory is to explain the effect of groups on the individual. The theory states
in part that when individuals are in groups of people like themselves, they become more
self-attentive as the size of the group decreases. This is because the smaller group becomes
more of a focal point for the individual's attention, and as a result, the individual is led to
compare himself with the standards represented by the group.

How can we test whether this theory is valid? The first step is to formulate a hypothe-
sis, which is a tentative proposition about the relationship between two or more theoreti-

5. Feyerabend, P. (1978). Against method. London: Verso. Quote appears on p. 23. o )
6. Mullen, B. (1988). A self-attention perspective on discussion. In J. T. Dillon (Ed.), Questioning and discussion: A
mudtidisciplinary study (pp. 74-89). London: Ablex.
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cal constructs. [n Mullen's study, the hypothesis was that individuals would be more self-
attentive in smaller groups than in larger groups. The two theoretical constructs in this hy-
pothesis are group size and self-attention. They were hypothesized to exist in inverse
relation to each other, meaning that as group size decreases, self-attention increases.

The next step in testing a theory is to deduce observable consequences of the hy-
pothesis. To engage in such deduction, the researcher needs to find a real-life or simulated
situation. Mullen was able to obtain transcripts of 27 high school discussions in which the
size of the discussion group varied. He operationally defined self-attention in this context
as the extent of the use of first person singular pronouns (I, me) by students whenever they
spoke in the discussion groups. Group size was measured by counting the number of stu-
dents in each discussion group.” Thus, Mullen had a situation in which he could deter-
mine observable consequences of ihe hypothesis. Each construct specified in the
hypothesis could be operationally defined and measured using the data available to him.

‘The third step of testing a theory is to collect empirical data and determine whether
they correspond to the hypothesis. Using the transcripts and other data available to him,
Mullen counted the number of students and the number of first-person singular pronouns
verbalized in each discussion. Mullen then related the two sets of numerical data (group
size and number of pronouns) by the statistical method called correlation;, which is de-
scribed in Chapter 11. The statistical analysis yielded the hypothesized result: A higher fre-
quency of first-person singular pronouns was found in the smaller discussion groups than
in the larger discussion groups.

Mullen’s study illustrates the process of testing a theory. Because the hypothesis was
supported. that part of the theory to which the hypothesis relates is strengthened, mean-
ing thatwe can be a bit more confident that the theory provides a good explanation of how
_‘individuals act in social situations.

Despite the power of the so-called scientific method to test the validity of hypotheses,
it has several weaknesses. One of them is that the researcher may deduce inappropriate
observable consequences from the hypothesis, and thus make an inappropriate test of the
hypothesis. For example, Mullen assumed that first-person singular pronouns were an ap-
propriate operational measure of self-attention. Such may not be the case. Therefore, other
theorists and researchers need to check each study carefully to determine whether appro-
priate measures and situations were used. It is especially important to make these checks
when the empirical results do not support the hypothesis. One would not want to reject a
hypothesis, and with it a basically sound theory, simply because it was put to an inappro-
priate test.

The other weakness of the scientific method is more difficult to overcome: Any ob-
servable result potentially can support multiple, sometimes conflicting, theories. For this
reason, a researcher can never prove a theory, but can only support it, as we explain later
in the chapter. In the case of Mullen's study, he acknowledged several alternative theoret-
ical explanations for his observed results, and he noted that the results of his study did not
conclusively eliminate any of them as untenable.

Mullen notes in his report that other researchers have used self-attention theory suc-
cessfully to predict conformity, prosocial behavior, loafing behavior, antisocial behavior, '
participation in religious organizations, stuttering in front of audiences of varying sizes,
the behavior of lynch mobs, and the discussion behavior of the president of the United
States and his aides. Self-attention theory, then, does not stand or fall by Mullen’s results
alone. The soundness of a theory is judged by the total weight of the evidence.

7. Actually, a more complex measure of group size, called the Other-Total Ratio, was compufed, butin thxs study it
corresponded closely to the count of the number of siudents in each group.
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-

Application of Research to Educational Practice

+ Touchstone in  Has research knowledge influenced the practice of education, and if se, how has it influ-

Research enced practice? What is the proper relationship between research knowledge and educa-
Robinson, V. M. J. tional practice? These are difficult questions to answer. Rather than attempting to do so,
(1998). Methodology we will make several observations that may help you form vour own answers. The first is
and the research- that research knowledge and the practice of education have different goals, as D. C. Phillips
practice gap. £duca- observes:
tional Researcher,

27(1), 17-26. Research findings take the form, roughly, of “Xis Y" or “the probability of an X having the fea-

tureY is p”; in other words, they are statements of the “is” form. On the other hand, implica-
tions for practice take the form such as, “person A ought to do Z to person B.” In other words,
they are statements involving an “ought” or “should” or some other locution involving the
passing of a value judgment. But it is a point of logic that from statements only involving the
use of “is,” a conclusion involving “ought” or one of its locutions cannot validly be deduced.®

Questions involving is can be answered objectively by well-designed research. Guestions in-
volving ought are value-laden and can be resolved only through dialogue and a decision-
making process that includes various constituencies. Researchers should not expect their
findings about is to result in educational change immediately, and without critical ap-
praisal. Likewise, practitioners should not look to research for prescriptive advice. It seems
much more sensible to use research knowledge about what is to inform dialogue about what
ought to be—a dialogue that should be informed by other considerations as well.

Limitations of Research Knowledge

Although research discovers what is, it does so with several important limitations. One is
that research findiiigs have limited generalizability. For example, in conducting a study,
many researchers select a sample that represents one defined population (e.g., elementary
teachers in urban schools). Depending on how well the sampling is done, the results of the
study can be generalized to that particular population, but not beyond. Even within the de-
fined population, most likely there will be teachers for whom the generalization does not
hold. In other studies, the researcher may study only one or a few cases, albeit intensively.
Generalization to other cases can be done, but it must be done on a case-by-case basis.
Therefore, it seems that praciitioners can look to research knowledge for guidance, but
they need to ask themselves, “Are these findings likely to apply to my local situation?”

Another limitation of research knowiedge is that while it discovers what is, it always
does so within a certain worldview and set of values. As we explain later in the chapter, the-
ories and research are value-laden; there is no such thing as purely objective research.
Therefore, putting a research finding into practice also means putting a particular set of
values into practice. For example, the interventions shown in Table 1.1 are more or less ef-
fective in improving students’ academic achievement, usually as measured by perfor-
mance on standardized achievement tests. Using this research knowledge as evidence for
advocating one or more of the interventions, then, means also advocating high test per-
formance as a valued outcome of schooling. There are other valued outcomes of school-
ing, however, such as curiosity, self-reliance, and humanitarian attitudes, that may not be
promoted by these interventions. Also, the investigations that produced this research
knowledge imply a certain view of teachers, as Magdalene Lampert observes:

8. Phillips, D. C. (1980). What do the researcher and the practitioner have to offer each other? Educational Re-
searcher. 9(11), 19.
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They . . . assume that the teacher is a technical-production manager who has the responsibility
for monitoring the efficiency with which learning is being accomplished. In this view, teaching
can be improved if practitioners use researchers’ knowledge to solve classroom problems. The
teacher’s work is to find out what rescarchers and policymakers say should be done with or to
students and to do it. How much time should be spent on direct instruction versus seatwork?
How many new words should be in stories children are required to read? if the teacher does
what she is told, students will learn.?

Lampert advances a different view of teachers, namely, teachers as dilemma man-
agers. This view emerged from her own research studies, which revealed that classroom
teaching involves many problematnc situations involving competing interests that the
teacher must resolve.

Lampert's view of teaching is consistent with the views of others who have studied
professional practice. One of the most influential of these individuals is Donald Schén.10
He claims that a flawed model of technical rationality dominates thinking about the rela-
tionship between research and practice. He describes the model in these terms:

According to the model of Technical Rationality—the view of professional knowledge which
has most powerfully shaped both our thinking about the professions and the institutional rela-
tions of research. education, and practice—professional activity consists in instrumental prob-
lem solving made rigorous by the application of scientific theory and technique.!!

According to Schon, this model is flawed because research, especially research in the pos-
itivist tradition, assumes a stable, consistent reality about which generalizations can be
made and applied, whereas professional practice involves “complexity, unbertamty insta-
bility, uniqueness, and value-conflict.”12

Schon and many others claim that practitioners need to engage in reflection-in-
action, not in tive application of research knowledge, in order to deal with the “messiness”
of their work. Reflection-in-action has various elements, but chief among them is a kind
of experimentation based on practitioners' analysis of each unique situation they con-
front. (We discuss Schon’s views about reflection in more detail in Chapter 18.)

In our view, Schon's model of reflection-in-action does not preclude research knowl-
edge as a basis for professional action. The model only implies that research knowledge
cannot be the sole basis for professional action. In fact, researchers have found that the pri-
mary venue for professional practice, the classroom, is marked more by sameness of prac-
tice than by diversity and uniqueness.' One might argue that if practitioners were more
aware of research knowledge, they might actually be in a better position to accommodate
the great individual and group differences found among their clients and constituencies.

The Importance of Basic Research

Some practitioners believe that educational research is too theoretical and too focused on
basic processes of learning (e.g., brain functions underlying memory, or eye movements
during reading). They believe that instead of such basic research, priority should be given
to applied research that addresses actual problems as perceived by practitioners. This ar-
gument raises questions about the relative value of basic and applied research in education.

9. Lampert. M. (1985). How do teachers manage to teach? Perspectives on problems in practice. Harvard Educa-
tional Review. 55.178-194.

10. Schdn, D. A. (1983). The reflective practitioner. New York: Basic Books.

11. Ibid., p. 21.

12. Ibid., p. 39.

13. Sirotnik, K. A. /1¢33).What vou see is what you get—Consistency, persistency, and mediecrity in classrooms. Har-
vard Educatinnai Review, 53(1), 16-31.
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While appli¢d research, virtually by definition, seems more likely to contribute to the
improvement of educational practice, an important study in the field of medicine gives us
reason to reconsider.'? Julius Comroe and Robert Dripps started their study by identifying
the most important clinical advances since the early 1940s in the treatment of cardiovas-
cular and pulmonary diseases, which account for more than half of all deaths in the United
States each year.

With the assistance of 140 consultants. Comroe and Dripps identified the bodies of
knowledge that needed to be developed through research before the 10 clinical advances
could reach their present state of achievement. A total of 137 essential bodies of knowledge
were identified, such as the anatomy of cardiac defects, blood typing, the monitoring of
blood pressure, and the management of postoperative infection.

The next step in Comroe and Dripps's investigation was to identify key scientific re-
ports that contributed to these bodies of knowledge. Each report was classified into one of
six categories:

1. Basic research unrelated to the solution of a clinical problem (36.8%).

2. Basic research related to the solution of a clinical problem (24.9%).

3. Studies not concerned with basic biological, chemical, or physical mechanisms
(21.2%).

4. Areview and critical analysis of published work and the synthesis of new con-
cepts without new experimental data(1.8%).

5. Developmental work or engineering to create, improve, or perfect apparatus or
a technique for research use (3.9%).

6. Developmental work or engineering to create, improve, or perfect apparatus for
use in diagnosis or care of patients (11.4%).

The numbers in parentheses above show the percentage of reports assigned to each of the
categories.

The remarkable finding is the high percentage of basic research studies (36.8% + 24.9% =
61.7%) that were essential to the development of current treatment of cardiovascular and
pulmonary disease. Equally remarkable is the fact that more than one-third (36.8%) of the
essential studies were not even related to the practice of cardiovascular-pulmonary medi-
cine. These results suggest that research can influence practice even when this is not its
purpose and even if practitioners are unaware of the research.

Funding for Educational Research

Research has demonstrated its ability to improve not only medicine but other fields of pro-
fessional practice as well. We can think of no reason why education should be an exception.
Yet the surprising fact is that there is relatively little financial support for educational re-
search. Of the federal funding for public schools, only 0.1 percent is allocated for research;
by contrast, of the federal funding for defense, 15 percent is allocated for research.!> Why
educational research receives so little funding and what might happen to educational prac-
tice if funding increased dramatically are questions well worth contemplating.

14. Comroe, J. H., Jr., & Dripps, R. D. (1976). Scientific basis for the support of biomedical science. Science, 192,
105-111.

15. Biddle, B. J. (1996). Better ideas: Expanded funding for educational research. Educational Researcher, 25(9).
12-14. See also: Lagemann, E. C. (1997). Contested terrain: A history of education research in the United States,
1980~1990. Educational Researcher, 26(9), 5-17.
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Epistemological Issues in Educational Research

As vou learn more about educational research, you will find that it is not a unified enter-
prise. For example, vou will find that the approaches to educational research described in
Part IV of this book involve the study of samples and populations, and that they rely heav-
ily on numerical data and statistical analysis. In contrast, the approaches described in Part
Vinvolve the study of cases; thev make little use of numerical data or statistics, relying in-
stead on verbal data and subjective analysis.

Why does educational research involve such diverse approaches? To answer this ques-
tion, we need to review the epistemological issues that underlie scientific inquiry. Episte-
mology is the branch of philosophy that studies the nature of knowledge and the process
bv which knowledge is acquired and validated. Some epistemologists have a particular in-
terest in the nature of inquiry and knowledge in the natural sciences and the social sci-
ences. These philosophers (sometimes called philosopliers of science) have sought answers
to such questions as: Are the objects that researchers study (e.g., neutrons and self-con-
cept) real? How is rescarch knowledge different from other forms of knowledge, and does
it have any special authority? \What is a theory, and how can it be validated? What does it
mean to find “laws” that enable us to predict individual and group behavior? Is inquiry in
the social sciences fundamentally ditferent from inquiry in the natural sciences?

As philosophers have investigated these and related questions over a period of many
centuries, they have developed different schools of thought. Social science researchers
have been influenced by these schools of thought (e.g., positivism, empiricism, phenom-
enology), and in addition, they have staked out their own epistemological positions about
how research in their respective disciplines (e.g., anthropology, psvchology, and sociology)
should be done. Below we focus on epistemological issues as viewed by educational re-
searchers at the present time. Following this discussion, we show how different researchers
take different positions on these issues, and, as a consequence, how they advocate and
conduct quite different types of educational research.

To guide the discussion. we will make reference to the simple model shown in Figure
1.1. One of the elements in the figure is the individual person {designated A), let’s say, a
teacher. The teacher interacts with an environment that is both physical (B) and social (C).
For example, most teachers use textbooks. At the level of physical reality, a textbook con-
sists of paper and ink, whose reality is constituted by particular biochemical properties. At
the level of social reality, the teacher refers to this object by a label texrbook, which is used
as well by other individuals who are members of a particular group (English-language
speakers). The teacher uses the textbook to perform a particular social function (instruc-
tion) with a particular type of individual (students). The roles of both teacher and student
are dictated in large part by society. Thus, all these aspects of the social environment are
socially defined, and in this sense they constitute a social reality.

Educational researchers (D in Figure 1.1) or other social scientists (e.g., anthropolo-
gists, psychologists, and sociologists) conduct investigations to learn about individual per-
sons {(or groups of persons), about aspects of their social environment, or about the
interaction between the two (e.g., how teachers use textbooks during instruction). Social
scientists generally do not study physical reality, although an increasing number of re-
searchers are investigating the relationship between brain functions (a physical reality)
and cognitive processes (e.g., attention and problem solving) that occur while individuals
work on intellectual tasks (a social reality).

After conducting a study. the researcher writes a report of her findings (E in Figure
1.1}, which then is read by other individuals (F). The readers might be other researchers,
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“Frevre 1.1

The Elements of Social Science Inquiry

The person's
environment

A
The person
being studied

B
Physical reality

Sccial reality

Research report

F
Reader of the report

educational practitioners, policy makers, staff members of the agency that funded the
study, and members of the general community. Different reports about the same study
might be written for different audiences.

Objective Reality and Constructed Reality -

Some researchers assume that features of the social environment (Cin Figure 1.1) have an
objective reality, which means that these features exist independently of the individuals
who created them or who observe them. Suppose. for example, that a teacher pastes a gold
star on a student’s paper. Under the assumption of an objective reality, this gold star has
an existence that is independent of the teacher who assigned it and also independent of
the researcher who notices the gold star while studying the teacher’s feedback to students.
Thus, to the extent that the researcher is free of subjective bias, he can collect data that ac-
curately represents the gold star as it really is.

Researchers'who subscribe to a positivist epistemology make this assumption of an
objective social reality. Sally Hutchinson, for example, states, “Positivists view the world as
being ‘out there,’ and available for study in a more or less static form.”'6 The task of posi-
tivist scientific inquiry, then, is to make bias-free observations of the natural and social
world “out there.” We define positivism as the epistemological doctrine that physical and
social reality is independent of those who observe it, and that observations of this reality,
if unbiased, constitute scientific knowledge.!”

16. Hutchinson, S. A. (1988). Education and grounded theory. In R. R. Sherman & R. B. Webb (Eds.), Qualitative re-
search in education: Focus and methods (pp. 123-140). London: Falmer. Quote appears on p. 124.

17. Several variants of positivist epistemology are described in Chapter 4 of: Phillips, D. C. (1987). Philosophy, sci-
ence, and social inquiry. New York: Pergamon.
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Behavioral researchers in education and psychology exemplify an approach to scien-
tific inquiry that is grounded in positivist epistemology. They focus on the study of ob-
servable behavior as the basis for building scientific knowledge. Although behavioral
researchers use abstract concepts such as reinforcement and punishment, they define
these concepts in terms of the procedures that would be used to observe and measure
their behavioral manifestations. Many other researchers besides behaviorists also sub-
scribe to a positivist view of reality and its study. For example, many researchers who study
intelligence define this concept as an individual's performance (an observable event) on a
particular type of test. The individual's performance is measured as an IQ score, which
then can be related to possible antecedents and consequences of intelligence. Much of the
research that has been done, and that continues to be done, in education and the social
sciences is based on positivist epistemology.

An opposing epistemological position to positivism is based on the assumption that
social reality is constructed by the individuals who participate in it. These “constructions”
take the form of interpretations, that is, the ascription of meanings to the social environ-
ment. Features of the social environment are not considered to have an existence apart
from the meanings that individuals construct for them. To return to our example of the
gold star on a student’s paper, the researcher might consider it as an instance of teacher
feedback to students. The teacher might view the gold star as a symbolic message to the
student that he has written a good paper relative to other papers he has written. The stu-
dent might view the gold star as a symbolic message that he has written a better paper
than most other papers in the class. Still another student might view the gold star as a sign
that the teacher was too busy to provide written feedback and therefore used the gold star
as a substitute. Thus, the gold star constitutes different socia! realities (Cin Figure 1.1), not
a fixed. independent reality.

This view of social reality is consistent with the constructivist movement in cognitive
psychology, which posits that individuals gradually build their own understanding of the
world through experience and maturation.'® Formal instruction has some influence, but
children do not assimilate it directly. Their minds are not like the philosopher John Locke’s
tabula rasa (meaning “blank slate”) upon which knowledge is written. Piaget's theory of in-
teltectual development in children exemplifies the constructivist movement in cognitive
psychology.

Educational researchers who subscribe to this constructivist position believe that sci-
entific inquiry must focus on the study of multiple social realities, that is, the different re-
alities created by different individuals as they interact in a social environment. They also
believe that these realities cannot be studied by the analytic methods of positivist research.
AsYvonna Lincoln and Egon Guba state, “There are multiple constructed realities that can
be studied only holistically. . . . "!¥ Because this constructivist position was developed in
large part subsequent to and as a reaction to the positivist approach to social science in-
quirv, it sometimes is called postpositivism. We define postpositivism as the epistemolog-
ical doctrine that social reality is constructed and that it is constructed differently by
different individuals. Thus, if we consider a concept such as intelligence, the postpositivist
assumption of multiple constructed realities would lead us to the conclusion that intelli-

gence has no objective reality. Rather, intelligence is a socially constructed label that has

different meanings for different individuals and that, if measured, would be measured in
differert ways by different individuals.

18, Bruner, J. {198G}). Actwal minds., possible worlds. Cambridge, MA: Harvard University Press.
19. Lincoin, Y. S.. & Guba. E. G. (1985). Naturalistic inquiry. Beverly Hills, CA: Sage. Quote appears on p. 37.
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Our above 'examples involved instances in which individuals (4 in Figure 1.1) con-
struct the features of their social environment (B). An extension of this epistemological
doctrine is that individuals also construct themselves. According to this view, we do not
have an objectively real self. Each of us constructs a self.?” In fact, we construct multiple
selves, for example, a created self that is totally private to us, and a social self that is cre-
ated through our style of dress, mannerisms, and other devices displayed to others. This
social self forms multiple selves, because we dress and act differently for different groups
and on different occasions.

Constructed Realities in Research

There are several methodological consequences of the postpositivist assumption that in-
dividuals construct their selves and the features of their social environment. One is that the
researcher (D in Figure 1.1) must find ways to get individuals to reveal their constructions
of social reality. Using the labels of Figure 1.1, we can depict these constructions as A — C
(to be read, "A’s construction of C"). To determine A — C, researchers typically interview A
(generally called a research participant, or in the case of ethnographic fieldwork, an infor-
manr). In talking with the researcher, an informant (A) creates a construction (A — C) that
depends upon her view of the researcher and her ability and willingness to communicate
with the researcher. In other words, A —» C depends upon A — D. Problems can occur as a
consequence of this dependency. For example, Paut Stoller and Chery! Olkes did ethno-
graphic fieldwork among the Songhay people of Niger.?! Stoller subsequently realized that

[Ejveryone had lied to me and . . . the data [ had so painstakingly collected were worthless. |
learned a lesson: Informants routinely lie to their anthropologists.?

This statement reflects Stoller’s appraisal, that is, his construction, of what his informants
told him. Thus, just as research participants construct views about the researcher (A — D),
so the researcher constructs views about the research participants (D — A).

The situation becomes further complicated when we realize that researchers eventu-
ally write reports of their studies and submit them to an audience of readers. The report it-
self (E in Figure 1.1) is a construction by the researcher (D — E). It represents what the
researcher chooses to reportand how he chooses to report it. Furthermore, no matter what
the report states, the reader (Fin Figure 1.1) will construct her own interpretation of what
the findings mean. Norman Denzin describes the process in this manner:

The researcher creates a field text couisisting of field notes and documents from the field. From
this text he or she creates a research text, notes and interpretations based on the field text,
what David Plath (1990) calls “filed notes.” The researcher then re-creates the research text as a
working interpretive document. This working document contains the writer's initial attempts
to make sense out of what has been learned . . . The writer next produces a quasi-public text,
one that is shared with colleagues, whose comments and suggestions the writer seeks. The
writer then transforms this statement into a public document, which embodies the writer's
self-understandings, which are now inscribed in the experiences of those studied. This state-
ment, in turn, furnishes the context for the understandings the reader brings to the experi-
ences described by the writer.23

20. For an example of this view of self, see: Sampson, E. E. (2000). Reinterpreting individualism and collectivism:
Their religious roots and monologic versus dialogic person-other relationship. American Psychologist, 55,
1425-1432.

21. Stoller, P, & Olkes, C. (1987). In sorcery’s shadow: A memoir of apprenticeship among the Songhay of Niger.
Chicago: University of Chicago Press.

22. 1bid., p. 229.

23. Denzin, N. K. (1994). The art and politics of interpretation. In N. K. Denzin & Y. S. Lincoln (Eds.), Handbook of
qualitative research (pp. 500-515). Thousand Oaks, CA: Sage. Quote appears on pp. 501-502.
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Postpositivist researchers deal with these multiple layers of construction (i.e., inter-
pretation) in various ways. For example, some researchers make explicit their construc-
tivist role in scientific inquiry by writing research reports in which they play a key role
alongside their research participants. They describe their personal experiences and reac-
tions in the field, and how their approach to data collection affected the types of findings
that resulted. This focus on the researcher’s self as an integral constructor of the social re-

ality being studied is called reflexivity. In the following statement, David Altheide and John -

Johnson advocate reflexivity in ethnographic research (we describe this type of research in
Chapter 15):

Good ethnographies show the hand of the ethnographer. The effort may not always be success-
ful, but there should be clear “tracks” indicating the attempt has been made. We are in the
midst of a rediscovery that social reality is constructed by human agents—even social scien-
tists!—using cultural categories and language in specific situations or contexts of meaning.
This interest is indeed welcome, because it gives us license to do vet another elucidation of the
“concept of knowing."?

Reflexivity in scientific inquiry has become an important movement not only in
ethnography, but also in other social science disciplines. The movement sometimes is
called the reflexive turn in the social sciences. Positivist researchers in these sciences reject
reflexivity, however. Their goal is to keep the self out of the processes of collecting data and
reporting their findings as much as possible.

The objective orientation of positivist researchers is reflected in the Publication Man-
ual of the American Psychological Association, a guide for reporting psychological research,
which for most of its history has been grounded in positivist epistemology.2® (The Manual
also is widely used in the reporting of educational research and research in other social sci-
ence disciplines.) Robert Madigan, Susan Johnson, and Patricia Linton did an analysis of
reporting recommendations in the Manual (fourth edition). The following are two of their
conclusions:

In APA style, language use is not allowed to call attention to itself. Dillon (1991) described this
as the “rhetoric of objectivity” that has evolved to create the impression of neutrality or imper-
sonal detachment and that is generally characteristic of the empirical disciplines. This effect is
enhanced by giving the persona of the writer a low profile in the text. keeping the focus on the
phenomena under study . .

APA style [leads] toward practices thdt make language appear as a transparent medium
for conveying objective information about a fixed external reality.2°

We see, then, that the standard format for writing reports of positivist research is consis-
tent with its epistemology of scientific inquiry, which is objective rather than reflexive in
nature.

Cases and Populations

Researchers who subscribe to postpositivist epistemology believe that the study of indi-
viduals’ interpretations of social reality must occur at the local, immediate level. For ex-
ample, suppose that a postpositivist researcher is interested in teachers’ interpretations of

24. Altheide, D. L., & Johnsor, J. M. (1994). Criteria for assessing interpretive validity in qualitative research. In N. K.
Denzin & Y. S. Lincoln (Eds.), Handbook of qualitative research (pp. 485-499). Thousand Qaks, CA: Sage. Qucte
appears on pp. 493-494.

25. Publication Manual of the American Psychological Association (5th ed.). (2001). Washington, DC: American Psy-
chological Association.

26. Madigan, R., Johnson, S., & Linton, P. {(1995). The language of style: APA style as epistemology. American Psy-
chologist, 50, 428—436. Quote appears on pp. 433-434.
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the act of teaching, that is, the meanings they ascribe to various features of teaching (e.g.,
lesson planning, student misbehavior in class, and homework assignments). To determine
these meanings, the researcher needs to study particular teachers (local) rather than teach-
ers in general (distan?). Also. the researcher needs to identify a particular time frame tor
study. The way that a teacher constructs meanings at one point in time (immediate) may
not be the way he constructs meanings at another pointin time (past and future). The epis-
temological assumption about the local, immediate character of meanings implies, then,
that the researcher must study particular cases, that is, particular instances of the phe-
nomenon that interests him.

‘Researchers who subscribe to positivist epistemology believe that features of the so-
cial environment retain a high degree of constancy across time and space, just as physicists
believe that neutrons and protons have objective features that do not vary from one labo-
ratory setting to another or from one day to the next. For example, in reviewing positivist
research on teaching, Frederick Erickson states,

Positivist rescarch.on teaching presumes that history repeats itself; that what can be learned
from past events can generalize to future events—in the same setting and ir: different settings.?’

This assumption of constancy justifies their search for what is generally true of the social
environment. Local variations are considered to be “noise.” For example, a positivist re-
searcher might be interested in whether an emphasis on higher-cognitive questions in in-
struction would improve student learning. In doing a research study, this researcher wouid
not be interested in whether the higher-cognitive questions of a particular teacher make a
difference. Instead, she would want to determine general trends for a defined population
of teachers. If she found that higher-cognitive questions generally promote student learn-
ing, she would claim to have discovered a “law,” a “principle,” a “rule.” or a similar term.
The fact that the law does not nc'd for a particular teacher would be considered “noise,”
that is, an unexplained variation. We see, then, that positivist researchers study samples
and populations, not cases.

The epistemological assumptions that lead to the study of cases or populations also
have implications for how findings of a particular research study are generalized. In the
study of cases, the critical question for generalizing findings is this: Have we learned some-
thing about this case that informs us about another case? Generalization of case study
findings must be made on a case-by-case basis. .

This approach to generalization is analogous to how we often think in our everyday
life. Suppose you are a teacher and you observe another teacher who uses a particular
teaching technique successfully. You probably will proceed to study the teacher’s work sit-
uation (the grade level, the social class of the students, the curriculum, etc.) and decide
whether it is similar to your own work situation. If you decide that it is similar, you proba-
bly will conclude that the technique has a good chance of being effective in your situation,
too. Thus, you generalize from a given case to another case.

The process of generalization is different in positivist research. The researcher starts
by defining a population of interest. The population typically includes too many members
to study all of them, so the researcher attempts to select a manageable sample, but one that
is representative of the population. He then attempts to generalize the findings obtained
from studying the sample to the larger population. Statistical techniques are available to
determine the likelihood that sample findings (e.g., students in the sample who received

27. Erickson, £ (1986). Qualitative methods in research on teaching. In M. C. Wittrock (Ed.), Handbook of research
on teaching (3rd ed., pp. 119-161). New York: Macmillan. Quote appears on p. 129.
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Method A earned higher test scores than students who received Method B) are likely to
apply to the population.

The physical sciences have achieved prominence among the academic disciplines be-
cause of their demonstrated ability to discover highly generalizable laws that explain fea-
tures of physical reality. The social sciences and allied professional disciplines such as
education have not achieved the same level of respect and authority because their ability
to discover general laws remains in doubt. If one subscribes to the assumption of post-
positivist epistemology that meaning is embedded in local, immediate contexts, it follows
that generalizations about features of social reality necessarily will be difficult and tenta-
tive. The positivist assumption of an objective, relatively constant social reality leads to the
more optimistic view that gencral laws governing social reality can be discovered.

Numerical and Verbal Representations of Social Reality

Alford Crosby claims that the great achievements of Western civilization starting during the
Renaissance were the result of a shift away from the qualitative worldview that had domi-
nated society up to then.?¥ In the qualitative worldview, symbolism, mythology, and reli-
gion were used to explain human events and physical phenomena. For example, time “was
envisioned not as a straight line marked off in equal quanta, but as a stage for the enact-
ment of the greatest of all dramas, Salvation versus Damnation.”%?

With the shift toward a quantitative worldview, reality was viewed differently:

In practical ters, the new approach was simply this: reduce what yvou are trying to think
‘about to the minimum required by its definition; visualize it on paper, or at least in your mind.
‘be it the fluctuation of wool prices at the Champagne fairs or the course of Mars through the
“heavens, and divide it, either in fact or in imagination. into equal quanta. Then vou can mea-

sure it. that is. count the quanta.®

Quantitative thinking generated many inventions, including mechanical clocks that break
time into ticks of equal length: geometrically precise maps in which gridlines mark off
equal units of the earth’s surface; double-entry bookkeeping in which goods and services
are represented as monetary units; and the use of algebraic notation to indicate known and
unknown quantities.

The analysis of reality into quanta is so embedded in contemporary society that ive
take it for granted. The computer, digital sound, and digital video represent reality in the
simplest of quanta—1s and 0s. Western capitalism depeinds on the capacity to create quan-
_ titative representations of property, goods, and services. (Hernando De Soto found that
underdeveloped countries have an enormous amount of capital, but cannot access it be-
cause they lack this capacity.*') Most research advances in the physical and social sciences
that we read about in the news involve the quantification of reality and mathematics, es-
pecially statistical analysis. In education, too, much of the research that is considered
newsworthy involves students’ performance on tests, which represent quantification of
learning and aptitude. :

The use of quantification to represent and analyze features of social reality is consis-
tent with positivist epistemology. Because this epistemology assumes that features of

28. Crosby, A. W. (1997). The measure of reality: Quantification and Western society, 1250-1600. Cambridge: Cam-
bridge Univeisity Press. '

29. Ibid., p. 28.

30. Ibid., p. 228.

31. De Soto. H. (2000). The myszery of capital: Why capitalism triumphs in the West and fails everywhere else. New
York: Basic Books.
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social reality have a constancy across time and settings, a particular feature can be iso-
lated and it can be conceptualized as a variable, that is. as an entity that can take on dif-
ferent values. These values can be expressed as numerical scales. For example, a typical
achievement test is assumed to yield scores that form an interval scale.

Suppose that we, as positivist researchers, select class size as a feature of the class-
room environment to study. We decide to operationally define class size as the average
number of students who are enrolled in a teacher’s classroom over the course of the
school year. We then can observe a sample of teachers’ classrooms and make this count.
The resulting data consist of numerical scores: Teacher A's classroom has 23 students,
Teacher B’s classroom has 37 students, and so on. A comparison of the scores would lead
us logically to the conclusion that Teacher A’s class size is smaller than Teacher B's class
size. The scores for all the teachers can be averaged to yield a mean class size for the sam-
ple. Also, by collecting additional data, we can determine whether the variable of class
size is related to other variables. For example, we can conceptualize a variable called stu-
dent off-task behavior, develop a measure of it, and collect data in the classroom of each
teacher in the sample. The two sets of numerical data (class size and studenr off-task be-
havior) then can be analyzed to determine whether they are related in some way (e.g.,
larger class sizes might tend to be associated with higher off-task rates). The great major-
ity of educational research studies have represented and analyzed features of the social
environment in just this way. 7

Some researchers and philosophers of science have questioned this use of quantifi-
cation in social science research. Marx Wartofsky, for example, raises this issue:

The question of the limited scope of such techniques as are directly quantitative (in terms of
interval or ratio scales) raises the problem of “importance” and “triviality” in social-science re-
search strategyv. For it may increasingly become the case that central societal facts which do not
lend themselves t such analvsis will tend to be overlooked or de-emphasized on such nar-
rowly methodological grounds, by virtue of the easy quantification of other, perhaps marginal
facts. Social-science research oriented toward empirical-quantitative studies may very well
then take the path of least resistance. But the path of least resistance to quantification may be
the path of least significance as well, so that data analysis may proliferate precisely where it is
least important.32

As applied to our example, Wartofsky's analysis raises the question of whether class size
and student off-task’ behavior are features of the social environment that can be quantified,
but that are not particularly significant for understanding how classrooms work and what
makes them work well or poorly as arenas for instruction.

Postpositivist epistemology raises another concern about quantification. The oper-
ational definition of class size as a count of the average number of students enrolled in
aclass over the course of a school year assumes that values of this variable have the same
meaning across classrooms. Postpositivist researchers, however, would question this as-
sumption. Two teachers both may have 25 enrolled students. [n Teacher A's class, though,
some of these students may have behavior disorders and may have been assigned to the
teacher without her consent. In Teacher B’s class, all the students may be able learners,
whose presence in class the teacher welcomes. Thus, the number 25 has two different

‘meanings in these situations. For Teacher A, 25 represents an oppressive teaching situ-

ation, whereas for Teacher B, 25 represents a comfortable teaching situation. If re-
searchers conduct an investigation to determine whether increases in class size make

32. Wartofsky, M. W. (1968). Conceptual foundations of scientific thought: An introduction to the philosophy of science.
New York: Macmillan. Quote appears on p. 393.
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instruction more difficult, they may be misled because a particular value of the variable
class size may not have the same meaning for the teachers in all the classes having that
value.

Postpositivist researchers attempt to avoid the problems created by quantification of
features of the social environment by focusing their investigations on the study of indi-
vidual cases and by making “thick” verbal descriptions of what they observe. If possible,
they also record events on videotape or audiotape, which preserve the events in a fairly au-
thentic manner for subsequent data analysis. The data analysis. too, is primarily verbal
rather than statistical. The researcher searches for just the right words to represent the
themes and patterns that she discovers in the data.

Analvtic induction is involved in this process of discovery. Analytic mducnon means
that the researcher searches through the data bit by bit and then infers that certain events
or statements are instances of the same underlying theme or pattern. Thus, themes and
patterns are induced from the data. In contrast, a deductive approach would involve iden-
tifying themes and patterns prior to data collection and then searching through the data
forinstances of them.

This verbal, visual, inductive approach corresponds to how people in general get to
know a person or a situation. In our society, we ask lots of questions (a verbal technique)
and get lots of answers (verbal data) in return. We also may take photographs or make a
videotape for later reflection. Later, if someone asks what the person or situation we stud-
ied is like, we give a verbal description that attempts to be faithful to the original situation.
If we are describing a person, we may recount things she said and stories she told about
herself. If we have a photograph of the person, we may show it. As you will find in Chapter
14, case study research in education uses similar 1:iethods.

Though verbal and visual methods of representation and data analysis appear to avoid
the problems with quantification noted above, they have several drawbacks. The words
and form of speech that a researcher uses to interview an informant in the field setting
being studied may not have the same meaning for the informant as for the researcher. Fur-
thermore, one informant may use the same words as another informant, but with differ-
ent meanings. In addition, although language is highly versatile, it may not represent all
the important features of a social environment. For example. some social science re-
searchers have theorized that certain important features of social iife are invisible:

“What is happening here?” imay seem a trivial question at first glance. It is not trivial since
evervday life is largely invisible to us (because of its familiaritv and because of its contradic-
tions, which people may not want to face). We do not realize the patterns in our actions as we
perform them. The anthropologist Clyde Kluckhohn illustrated this point with an aphorism:
“The fish would be the last creature to discover water."33

Ifit is true that certain features of the social environment are invisible to those who partici-
pate in it, then they, and the researcher as well, may lack the language to make them visible.

Mechanical, Interpretive, and Structural Views of Causation

Explanation is a major goal of scientific inquiry. As researchers, we want to know not only
what happened, but why. Also, we want to understand the consequences of alterations in
the social environment. That is, we want to understand the causal connections among so-
cial phenomena. For example, what factors cause some students tc do well in reading or
others to do poorly? What are the effects of learning to read well or pooriy?

33. Erickson. Qualitative methods, p. 121. .

21



22

Chapter One/The Nature of Educationa: Research

Ditferent rescarchers make difterent epistemological assum ptions about the nature of
causality, and these assumptions allect theirapproach to the study of cause-and-eftect re-
lationships among educational phenomena. Positivist reseaichers have whaet may be de-
scribed as a “mechanical” view of causation. In Newtonian nhysics, mechanical causation
involves force and matter. For example, when a pool player strikes a ball in a gaine of pool,
this action creates a force thatstarts the ball rolling toward another ball. The force is trans-
mitted into the second ball, which causes it to start rolling, too.

Asimilar view of causation permeates positivist research in the social sciences, if only
metaphorically. For example. intelligence is thought to cause some students to do well at
academic tasks and others to do poorly. Academic success is thought to affect an individ-
ual’s choice of career and income. In this example, intelligence, academic success, career,
and income are viewed somewhat like matter (i.e., real social objects) that can exert force
on, or can be affected by the force of, other matter. The research designs that vou will study
in Chapters 10 through 13 are used by positivist researchers in a search for causal connec-
tions of this type. Some designs are more sophisticated than others in enabling a re-
searcher to investigate multiple causes of a particular outcome {e.g., test performance)
and the relative “weight” or “force” of each presumed cause.

Postpositivist researchers view causation much differently. They assume that people
develop interpretations of the social environment that affect their subsequentacticns. For
example, postpositivist researchers do not view intelligence as a real eniitv that causes
children to do well or poorly in school. Rather, the child and the people in his iife (e.g., par-
ents, teachers, classmatzs) develop interpretations of the ciiitd's inteiligence i1at affect his
subsequent school performance. Thus, our interpretations, and especially the intentions
we form on the basis of these interpretations, are the true causal agents in the social envi-
ronment. Therefore, to discover causal patterns in social phenomena. postpositivist re-
searchers investigate individuais’ interpretations of social reality.

Some positivist researchers examine individuals’ interpretations as causal factors,
but these causal factors are conceptualized as personality characteristics rather than as
interpretations embedded in transitory, local events. For example, there are quantita-
tive measures of locus of control. which refers to whether the individual believes that he
personally controls his destiny or whether external forces do. A postpositivist would bz
more inclined to see these beliefs as situational perceptions: An individual might believe
at one time and in one situation that he is in control of what is happening, whereas at
another time and in another situation, he might see himself as a “victim” of external
forces.

Another epistemological perspective on causation, called scientific realism, is begin-
ning to influence research in the physical and social sciences.3* Scientific realism is the
philosophical doctrine that the real world consists of layers of causal structures, some of
them hidden from view, that interact to produce effects that may or may not be observable.
To explain what this means, we will refer again to the example of the pool game. There is
more to the story than the first ball causing the second ball to move. To understand the full
causal pattern at work, we need to know what the pool player was intending when she hit
the first ball (e.g., her intentions about how hard to hit the first ball and in what direction),
the idiosyncracies of the pool table (e.g., perhaps the table has a slant that affects each
ball’s action), the idiosyncracies of the cue stick, and so forth. All these factors are causal

34. For a more complete explanation of scientific realism, see: House, E. R. (1991). Realism ir: research. Educational
Researcher, 20(6), 2-9, 25.
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structures that can interact to produce the observed effect. The goal of inquiry, according
to scientific realists, is to discover how these causal structures work.

As applied to education and other social science disciplines, scientific realism pos-
tulates that the real causes of human behavior are underlying causal structures. Dis-
covering what these structures are is difficult because they mav or may not have
observable effects in particular situations. For example. suppose a teacher thinks about
how to react to a student who is inattentive. He considers various alternatives and. in the
end, rejects them all. There is no observable behavior that tells the researcher what
causal entities might have been at work. Examples of possible entities might be: the
teacher’s decision-making process in such situations, the teacher’s store of knowledge
about consequences of past responses to student inattention, the interpersonal dy-
namics of this particular classroom, and the teacher’s knowledge of the student's home
environment and academic performance. Each of these is a potential causal structure
that can interact with the other causal structures to produce an effect. Because of the
complexity of possible interactions, researchers will not be able to make precise pre-
dictions of human behavior. They only will be able to determine trends and probabiti-
ties. The various research traditions that have developed in qualitative inquiry seem
particularly well suited for discovering what these causal structures might be in educa-
tional environments. In fact. research traditions such as structuralism and cognitive
psvchology (both discussed in Chapter 15) make explicit reference to structures that un-
derlie behavior and influence it.

To summarize, positivist epistemology assumes a mechanistic causality among social
“objects.” Postpositivist epistemology assumes that individuals’ interpretations of situa-
tions cause them to take certain actions. Scientific realism assumes that there are multi-
ple layers of causal structures. which are real objects that interact with each other to cause
people to take certain actions or, in some cases, to take no action.

Quantitative and Qualitative Research

In the preceding discussion, we demonstrated that different researchers make different
epistemological assumptions about the nature of scientific knowledge and how to acquire
it. If you favor one set of assumptions, you will conduct one type of educational research
If you favor another set of assumptions, you will conduct a different type.

These two types of research have been given various labels. One set of labels is whe.
we used in the preceding section: positivist research and postpositivist research.3 These
labels emphasize the epistemological assumptions of each type of research. Positivist re-
search is grounded in the assumption that features of the social environment constitute
an independent reality and are relatively constant across time and settings. Positivist re-
searchers develop knowledge by collecting numerical data on observable behaviors ¢
samples and then subjecting these data to numerical analysis. Postpositivist researcl: i
grounded in the assumption that features of the social environment are constructed as
interpretations by individuals and that these interpretations tend to be transitory and
situational. Postpositivist researchers develop knowledge by collecting primarily verb.'

35. Egon Gubz and Yvonna Lincoln use the term postpositivism to refer to a type of research that is grounded in ;- .
itivist epistemology. but that has been modified in response to criticisms of its assumptions. Their tern <.
structivist research corresponds 1o our use of the term postpositivist. See: Guba, E. G, & Lincoln, Y. S. (12 .
Competing paradigms in qualitative research. {n N. K. Denzin &Y. S. Lincoln (Eds.), Handbook of qualitative .
search (pp. 105-117). Thousand Oaks, CA: Sage. .
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data through the intensive study of cases and thern subjecting these data to analvtic
induction.

While the terms positivist research and postpositivisr research appear in the literature,
itis more common to sce the terms quantitative research and qualitative research, respec-
tively, used to refer to the distinctions we made above. Because these terms are incommon
use, we employ them throughout the rest of the book, especially in Parts [V and V. These
terms emphasize the fact that the two types of research differ in the nature of the data that
are collected. Quantitative research is virtually synonymous with positivist research. For
a definition of qualitative research, we refer to the one offered by Norman Denzin and
Yvonna Lincoln:

Qualitative research is multimethod in its focus, involving an interpretive, naturalistic ap-
proach to its subject matter. This means that qualitative researchers study things in their nat-
ural settings, attempting to make sense of, or interpret, phenomena in terms of the meanings
people bring to them 3¢

Table 1.2 provides a further elaboration of the distinguishing characteristics of quantita-
tive and qualitative research. .

The label interpretive research sometimes is used instead of qualitative research. Er-
ickson defines interpretive research as the study of the immediate and local meanings of
social actions for the actors involved in them.3" This definition is consistent with the def-
inition of qualitative research offered above.

Another term that sometimes is used instead of qualitative researcli is case study re-
search. This term emphasizes the fact that qualitative research focuses on the study of
cases rather than of populations and samples. As we explain in Chapter 14, much of the
methodology used in case studies evolved along lines suggested by postpositivist episte-
mology ard therefore is consistent with the qualitative research traditions described in
Chapter 15. However, some case study researchers subscribe to positivist epistemology. In
Chapter 14, we note these exceptions to the general qualitative, postpositivist orientation
of case study research.

Given that both quantitative research and qualitative research are conducted to in-
vestigate education, several questions arise. Is one approach better than the other? Do they
complement each other in some way? Do they produce conflicting findings?

Some researchers believe that qualitative research is best used to discover themes and
relationships at the case level, while quantitative research is best used to validate those
themes and relationships in samples and populations. In this view, qualitative research
plays a discovery role, while quantitative research plays a confirmatory role. Bruce Biddle
and Donald Anderson endorse this use of the two approaches:

Hjtis inappropriate to compare the relative efficacy of these two traditions (qualitative and
quantitative research| since each has different purposes; broadly these are the generation of
insights on'the one hand and the testing of hypotheses on the other. Although advucates for
discovery |qualitative researchers] decry the arid tautologies of confirmationists [quantitative
researchers}, and the latter express disdain for the sloppy subjectivism of discovery research,
the two perspectives have complementary goals. We need them both.38

36. Denzin, N. K., & Lincoln, Y. S. (1994). Introduction: Entering the field of qualitative research. In N. K. Denzin &
Y.S. Lincoln (Eds.), Handbook of qualitative research (pp. 1-17). Thousand Oaks. CA: Sage. Quote appears on p. 2.

37. Erickson, Qualitative methods.

38. Biddle. B. J., & Anderson, D. S. (1986). Theory. methods. knowledge, and research on teaching. In M. C. Wittrock
(Ed.), Handbook of research on teaching (3rd ed., pp. 230-252). New York: Macmillan. Quote appears on p. 239.



Quantitative and Qualitative Research

*TABLE 1.2

Differences between Quantitative and Qualitative Research

Quantitative Researchers

Qualitative Researchers

Assume an objective social reality

Assume that social reality is relatively constant
across time and settings.

View causal relationships among social
phenomena from a mechanistic perspective.

Take an objective, detached stance toward
research participants and their setting.

Study populations or samples that represent
populations.

Study behavior and other observable phenomena.

Study human behavior in natural or contrived
settings.

. Analyze sociel reality into variebles.

Use preconceived concepts and theories to
determine what data will be collected.

Generate numerical data to represent the social '
environment.

Use statistical methods to analyze data.

Use statistical inference procedures to generalize
findings from a sample to a defined population.

Prepare impersonal, objective reports of research
findings.

Assume that social reality is constructed by the
participants in it.

Assume that social reality is continuously
constructed in local situations.

Assign human intentions a major role in
explaining causal relationships among social
phenomena.

Become personally involved with research
participants, to the point of sharing perspectives
and assuming a caring attitude.

Study cases.

Study the meanings that individuals create and
other internal phenomena.

Study human actions in natural settings.

Make holistic observations of the total context
within which social action occurs.

Discover concepts and theories after data have
been collected.

Generate verbal and pictorial data to represent
the social environment.

Use analytic induction to analyze data.

Generalize case findings by searching for other
simiar cases. '

Prepare interpretive reports that reflect
researchers’ constructions of the data and an
awareness that readers will form their own
constructions from what is reported.

Example of Quantitative/Qualitative Research Complementarity

An example of these complementary goals is suggested by a study of international stu-
dents conducted by Stephen Stoynoff.3? English was the second language for the 77 stu-
dents in his sample, and they had just started their freshman year at a U.S. university.
Stoynoff conducted a quantitative research study to determine how well their scores on the

39. Stoynoff, S. 1. (1990). English language proficiency and study strategies as determinants of academic success for
international students in U.S. universities. Dissertation Abstracts International, 52(01).97A. (UMI No. 9117569)
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Testof English as a Foreign Language (TOEFL) and the Learning and Study Strategies {1i-
ventory {LASSI) predicted their first-term grade point average (GPA). The results indicated
that TOEFL and LASSI scores vielded only modest predictions of GPA. Stoynoff then con-
ducted qualitative case studies of selected members of his samiple to determine whether
other factors might be more important to the academic success of international students.
Stoynoff made the following discovery from the case studies:

The LASSI does not measure the compensatory methods that students use to hetp them nego-
tiate the system. Interviews revealed that students sought social assistance from a wide varicty
of persons. They used tutors and roommates to explain and review homework. Thev borrowed
lecture notes, previous tests, and papers from classmates and friends. They asked teachers for
“extra help. Students also learned to carefully select their courses based on the recommenda-
tions of others. These compensatory methods are not measured by the LASSI . .. %9

These insights could be used to conceptualize what a “compensatory strategy” means. An
instrument (e.g., a self-reportinventory) then could be developed to measure the observ
able manifestations of this conceptualization. The instrument could be administered :
sample in a quantitative research study to test—and hopefully to confirm---Stoynof's i
sights. Depending on the results, new qualitative studies might be done, yielding new in-
sights that could be tested in subsequent quantitative studies.

This example illustrates how qualitative and quantitative research can complement
each other by plaving the respective roles of discovery and confirmation. Several assump-
tions must be satisfied, however, for this approach to work. One is that the social reality
being studied must be stable. Otherwise, the findings of one study are not applicable to
succeeding studies in the discovery-confirmation cycle. For example, in the case of
Stoynoff’s research, if subsequent cohorts of international students enter American uni
versities with stronger language and study skills, compensatory strategies may no longer
be a salient feature of their social reality. The second assumption is that it is possible to rep-
resent the concepts discovered in a qualitative study by a measure that yields numerical
scores. If such a measure is not possible, quantitative research cannot be used for the pur-
pose of confirmation.

Aiguments against Quantitative/Qualitative Research Complementarity

Some researchers believe that quantitative and qualitative research are incompatible be-
cause they are based on different epistemological assumptions. They argue that it is not
possible to believe that social reality exists independently of observers, while also believ-
ing that it is constructed by observers. Also, one cannot believe that social reality is con-
stant in the sense of maintaining its identity across time and space, while also believing
that it is being continuously created. Perhaps this is true, but it also is possible that neither
view of social reality is correct. In other words. both views may rest on faulty epistemolog-
ical assumptions.

Another possibility is that both views have some measure of truth. For example, you
will find in Chapter 15 that researchers in some qualitative traditions, such as eth-
nomethodology, believe that individuals continuously create the social environment in
which they participate, whereas researchers in other traditions, such as structuralism, be-
lieve there are stable causal structures that exist independently of individuals. Both views
may be valid. Consider the case of language. Individuals constantly create new words, id-
ioms, and styles of speech in the process of using language in speech and writing. More-

40. Ibid., p. 112.
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over, individuals use language differently in different situations. At the same time, the

a constancy in language structures, such that the language of Shakespeare’s plays is still

more or less recognizable to us hundreds of years later. Furthermore, there is much evi-
dence from cross-cultural research that language influences how we think and act. Could
it have this influence if it were not an objective, independent reality?

At the level of epistemology, then, it is not clear that quantitative and qualitative re-
scarch are necessarily incompatible or that one type has a greater claim to truth than the
other. Both approaches have helped educational rescarchers make important discoveries.
Over time, philosophers of science may have sufficient understanding to resolve the ap-
parent contradictions in the current epistemological assumptions underlying qualitative
and quantitative research. :

If vou are just starting to do research, you might wonder whether to conduct a quan-
titative or qualitative study. The research question you are posing and the state of re-
search knowledge in vour area of inquiry should dictate vour decision. However, we have

known individuals who chose to do a qualitative study because they feared or disliked -

the statistical analyvsis associated with quantitative research, or because they thought
that the former is easier. In fact, qualitative research is difficult and time-consuming,
and it requires the ability to communicate effectively in writing. Quantitative research
studies, especially those that build on previous studies of the same or a similar problem,
often are more straightforward and completed more quicklv. Some effort might be re-
quired to understand the mathematical basis for the statistics vou have chosen, but it
also requires substantial effort to make sense of qualitative data and analyze them in a
rigorous way. In short, we advise you to choose between quantitative or qualitative
methodology on the basis of appropriateness for vour research problem, not on the basis
of supposed ease of usc.

Postmodern Criticism of Scientific Inquiry

In the preceding scctions, we explained how criticisms of the positivist approach to social
science research resulted in a new set of epistemological assumptions, subsumed under
the label posrpositivism. We turn now to a different set of criticisms, which call into ques-
tion all forms of social science. These criticisms are causing social science researchers to
re-examine how thev approach inquiry.

To understand the criticisms, we will start with a hypothetical research problem. Sup-
pose a researcher observes informally that some teachers are able to keep their classrooms
under better control than other teachers. 2roceeding from this observation, the researcher
decides to undertake a program of research to document the fact that some teachers are bet-
ter classroom managers than others, to discover the techniques that the better managers use
to keep their classes under control, and eventually to develop a theory of classroom man-
agement. (In actuality, many researchers already are involved in this program of research.)

Some critics would claim that the proposed research is biased by the researcher’s val-
ues. To conduct the studies, the researcher will need to define what she means by the term
classroom control. The researcher’s definition might involve notions about students doing
what the teacher expects them to do rather than acting on their own initiative, being quiet
rather than unruly, avoiding nonacademic engagement with other students, and not giv-
ing the teacher reason to discipline them for misbehavior. If we take the analysis further,
we probably will find that the researcher’s definition of classroom control is grounded in
more fundamental beliefs about what should be taught in the curriculum and what the
goals of schooling should be.

+ Touchstone in
Research
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_What the researcher is able to discover about classroom management will be largely de-
termined by her conception of classroom control and of other key concepts involved in her
formulation of the research problem. If the researcher eventually develops a theory of class-
room control, testing the theory will require empirical tests using data-collection measures
that correspond to her definitions of classroom control and other constructs. Thus, research -
observations are theory-laden, as we explained earlier in the chapter. One really cannot col-
lect data that are independent of the theory, as is required by the tenets of positivism.

Who is to say that the researcher’s definition of classroom control is the right one? All
we cansay is that her definition reflects her particular values and experiences, and perhaps
her personal biases as well. Other researchers with different values and experiences might
develop other definitions, for example, that classroom control is the teacher’s ability to
create a situation in which students take responsibility for their own learning, engage in
independent learning, and share with the teacher the task of creating reasonable class-
room rules. This definition of classroom control will lead these researchers to undertake
programs of research that will yield different findings about classroom management.

As critics see it, this situation creates a major problem for scientific inquiry. There is
no absolute basis for determining the truth about classroom management. Scientific in-
quiry. which should be objective (i.e., unbiased), is revealed to be biased by the researcher’s
values. Thus, critics claim that researchers cannot conclude that one theory about class-
room management is more valid than another theory because the research supporting
each theorvisinherently biased, albeit in different ways. If this is true, then, as the philoso-
pher of science, Denis Phillips observes, we would have to give equal weight to, or at least
tolerate, “Natzis, flat-earthers, astrologers, paranoics, Freudians, Skinnerians, and anvone
else who ever strongly believed in a theory.™! The physical and social science of past cen-
turies can be dismissed or cherished, depending on our biases, as the work of “dead white
males.” ]

This critique of social science inquiry is prevalent among followers of a movement

called postmodernism. Just as postpositivism can be seen as a reaction against posi-
tivism, so tog can postmodernism be seen as a reaction against modernism. Modernism
has its roots in the Enlightenment, which promoted the advancement of knowledge
through scientific observation and the belief that, “under the seeming surface chaos of
the world, of society, there exists a rationality, a basic truth that can be identified and

_ harnessed for human good."“2 Positivist science is a prominent manifestation of the

modernist spirit.

Postmodernism, which developed as a reaction against modernism, is a broad social
and philosophical movement that questions the rationality of human action, the use of
positivist epistemology, and any human endeavor (e.g., science) that claims a privileged
position with respect to the search for truth or that claims progress in the search for truth.
Laurel Richardson put the matter this way:

The core of postmodernism is the doubt that any method or theory, discourse or genre, tradi-
“uon or novelty, has a universal and general claim as the “right” or the privileged form of au-
thoritative knowledge. Postmodernism suspects all truth claims of masking and serving
particular interests in local, cultural, and political struggle.*3

41. Phillips, Philosophy, science, and social inquiry, p. 89.

42. Graham, E.. Doherty, J., & Malek, M. (1992). Introduction: The context and language of postmodernism. In Do-
herty. J., Graham, E., & Malek, M. (Eds.), Postmodernism and the social sciences (pp. 1-23). Basingstoke, England:
Macmillan. Quote appears on p. 8.

43. Richardson. L. (1994). Writing: A method of inquiry. In N. K. Denzin & Y. S. Lincoln (Eds.), Handbook of qualita-
tive research (pp. 516-529). Thousand Oaks, CA: Sage. Quote appears on p. 517.
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Thws, postmodernists not only would question the possibility that social scientists could
prove that Theory X is valid and Theory Y is not, but they would question whether social
science inquiry into Theory X and Theory Y is superior to any other form of inquiry, such
as literary studies or astrology. In postmodern thinking, too, all cultures have equal claim
to the truth of things. According to postmodernists, the search for truth should be replaced
by a “conversation” among “many voices.™*

Response to Postmodern Criticism

The postmodern critique of scientific inquiry has caused social science researchers, in-
cluding educational researchers, to rethink their claims to authority, especially in com-
parison to other forms of inquiry into the human condition, such as art and literature.
Their analyses suggest that research in education and other social science disciplines has
several characteristics that establish its claim to authority and that distinguish it from
other forms of inquiry. The following is a list of those characteristics.

. The creation of concepts and procedures that are shared and publicly accessible. So-
c:al science rescarcliers have developed specialized concepts (e.g., validity and reliability)

and procedures (e.g., random assignment of individuals to groups in experiments) to help .

them conduct investigations of high quality. These concepts and procedures are embod-
ied in terminology that allows researchers to communicate with each other and their var-
ious constituencies. Aimbiguities in existing terms are noted and clarified. New terms come
into being to describe new concepts and procedures. This terminology is defined formally
in dictionaries, in textbooks such as the one you are reading, and in other publications.®
The professional community of researchers takes on this responsibility for clarifying, up-
dating, and making public their terminology.

Everyone is free to learn and use this terminology and the concepts and procedures it
embodies. There are no secret societies of researchers (at least none that we know of!), and
no special initiation is required for access to the research process. Anyone is free to con-
duct scientific inquiry, as evidenced by the fact that research manuscripts submitted to
journals for publication are judged “blind,” meaning that reviewers do not have access to
the names of the authors or other identifying information about them. In this way, no re-
searcher is privileged over another. Of course, there are power struggles in the arenas of
funding and publicity for research findings, but it seems highly unlikely that important
theories and findings could be suppressed over the long term.

2. The replicability of findings. When researchers publish their findings, they also must
make public the procedures by which these findings were obtained. Otherwise, the results
will not be published. By making their procedures public, researchers enable other re-
searchers to conduct replication studies to determine whether the use of the same or simi-
lar procedures as the original researcher will yield the same results. In fact, some researchers
conduct their own replication studies, and only publish the findings if their original ﬁndmgs
are replicated. We discuss replication as a research strategy further in Chapter 2.

3. The refutability of knowledge claims. Karl Popper proposed a standard for testing
knowledge claims that has won general acceptance among social science researchers.*6
Popper, a philosopher of science, argued that science advances by submitting its knowl-
edge claims (theories, predictions, hunches) to empirical tests that allow for their refutation.

44. Doherty, Graham, & Malek, Postriodernism and the social sciences, pp. 17-18.

45. Examples of such dictionaries are: Coleman, A. M. (2001). A dictionary of psychology. Oxford: Oxford University
Press; Vogt, W. P. (1995). Dictionary of statistics and methodology (2nd ed.). Thousand Oaks, CA: Sage.

46. Popper, K. (1968). Conjectures and refutations. New York: Harper.
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As we explained earlier in the chapter, a researcher tests a theory by formulating a hypoth-
esis and then collecting data relating to the hypothesis. If the data are inconsistent with the
hypothesis, we can say that the hypothesis is refuted. As a result, the theory from which the
hypotihesis was derived must be abandoned or modified to accommodate the negative find-
ings. If the data are consistent with the hypothesis, we can conclude that the theory is sup-
ported, but not that it is correct. The reason is that another empirical test of the theory may
vet refute it. In Popper’s view of science, then, we can say that the flat-earth theory has
proved to be wrong. but not that the round-earth theory has proved to be correct. We can
say onlv that this theory has thus far withstood all attempts to disprove it.

The refutation test of knowledge claims provides an indirect method for determining
whether Theory X is more valid than Theory Y. While the concepts and methods of obser-
vation used to test each theory reflect the values implicit in the theory, each theory
nonctheless can be falsitied by empirical tests of hypotheses derived from the theory. In
other words, data-collection instruments are not so value-laden that they are incapable of
falsifving the theory from which the instruments were derived. Thus, Theory X or Theory
Y can be talsified. It both theories survive etforts to refute them, they can co-exist as alwer-
native explanations of social reality. For example, both behaviorist and cognitive theories
of human behavior have a large body of empirical evidence to support them, and so
both continue to survive and to influence educational practice. In fact, there has been
cross-fertilization between the two theories. Some researchers call themselves cognitive
behauviorists. '

The refutation test of knowledge cliims is more rigorous than the way we test every-
day knowledge claims. Forexample, suppose that a university professor decides one term
to fet his students call him at home or the office for appointments rather than only letting
them contact him during posted office hours. The professor notices that the students’
evaluations of his course are higher than usual for that term. From this observation, he
claims to have proved that allowing students greater access to a professor will cause stu-
dents to cevaluate the professor’s instruction more positively. The “proof” rests on shaky
grounds, however, because the professor has not demonstrated that all instances of in-
creased access will produce this result. It is possible that we can find other professors, or
other occasions when that professor teaches, where the connection between access ana
improved evaluations does not hold.

Superstitious thinking and ficlds of knowledge such as astrology are susceptible tc
this flaw in reasoning. Suppose a person uses her spouse’s birthday to select numbers for
a lottery ticket, and she wins. From this event she concludes that if she selects numbers
from the birthday of her spouse or other family members, she will increase her chances of
winning the lottery in the future. Similarly, astrologists may conclude that because certain
things have happened to someone born on a certain day, these things are likely to happen
to other people born on that day. In other words, they make an observation first and then
make a broad knowledge .| ‘m. [n contrast, researchers who follow Popper’s logic make a
knowledge claim first ~::d then test it by making observations. The tests are cautious in that
contrary data can disprove the knowledge claim, but confirmatory data do not prove it. In-.
stead, if the data are confirmatory, we conclude that the knowledge claim has withstood
efforts to refute it.

4. Control for errors and biases. Researchers acknowledge the propensity for error and
bias in data collection. Thus, they design their studies to minimize the influence of such
factors. For example, in making quantitative observations, researchers attempt to use mul-
tiple observers and to train them carefully in the system for collecting data on observa-
tional variables. Statistical procedures are available for estimating the observers’ accuracy.
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While observations rarely are completely accurate, they usually are accurate enough for re-
search purposes. With respect to qualitative data, case study researchers typically trian-
gulate their data from one method of observation by seeking corroboration from other
types of data that they have collected. In this respect, Biddle and Anderson make an im-
portant distinction between case studies and case stories:

The former [case study] is-an inquiry conducted according to rules of evidence. It is rigorous in
its observations. lts objective is not to confirm the investigator’s commitments but to investi-
gate a problem. The latter [case story] is designed to illustrate conclusions to which the author
is already commitied 7

In the same vein, Thomas Good and Joel Levin criticize the recent emphasis on personal
story and personal voice as a self-sufficient type of knowledge for improving education:

... when story is used 1o supplant research, theory, and empirical evidence, rather than to sup-
plementit, we have serious reservations about its value. . . . Some stories are knowingly dis-
torted and used for self-justification and self-enhancement. ™

Itis important 1o note that Good and Levin do not reject story and voice entirely. They can
provide valuable perspective and insights when considered in relation to relevant research
and theory.

The procedures we describe in Chapter 14 are designed to help vou do case study re-
search rather than tell case stories. Similarly, the procedures we describe for other re-
search designs and approaches are primarily intended to minimize rescarcher errors and
biases.

5. Boundedness of knowledge claims. Researchers have developed procedures to en-
sure that they do not generalize their knowledge claims beyond what can be supported by
their empirical findings. These procedures involve sampling logic, which is explained in
Chapter 6. For example. quantitative researchers typically define a population (e.g., fifth-
grade teachers in urban school systems) and study a sample that is representative of the
population. Findings based on data collected from the sample are generalized only to that
population. The amount of possible error in the generalizations is estimated in a manner
similar to what we read about in national polls (e.g., “This candidate is viewed positively
by 62 percent of American voters, with a + 6 percent margin of error”). The generalization
of knowledge claims beyond the defined population are considered speculative until sup-
ported by evidence from new studies involving other populations.

6. A moral commirtment 1o progressive discourse. Carl Bereiter observed that, “what
makes science special is that scientists have done a better job than most other groups of
practicing certain virtues.”** Thesc virtues involve a commitment to progressive dis-
course, which means that anvone at any time can offer a criticism about a particular re-
search study or research methodology. and if it proves to have merit, that criticism is
listened to and accommodated. The process of criticism, debate, and resolution assumes
that researchers have imnade a moral commitiment to'listen to each other, remain open to
new research findings, and change their views when it is appropriate to do so. In this way,
the research community progresses in its understanding of the phenomena that are within
its scope of inquiry.

47. Biddle and Anderson, Theory, methods. knowledge, p. 238.

48. Good. T. L.. & Levin, ]. R. (2001). Educationai psychology vesterday, today. and tomorrow: Debate and direction
in an evolving field. Educational Psychologist, 36, 69-72. Quote appears on pp. 69-70.

49. Bereiter, C. (1994). Implications of postmodernism for science, or, science as progressive discourse. Educational
Psychologist. 29, 3-12. Quote appears on p. 6.
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If vou examine issues of Educational Researcher, American Educational Research Jour-
nal, and Review of Educational Research, you will find many examples of critical com-
mentaries on research methodology, research epistemology, and reports of research
findings. (These tliree journais are official publications of the American Educational Re-
search Association.) These commentaries have a cumulative inipact on the educational
research enterprise, advancing our understanding both of what educationa! researchers
are discovering and how they are discovering it.

The preceding analysis demonsirates that educational research and other social sci-
ence disciplines make no claims about an absolute, objective standard of truth. (Some re-
searchers may think differently, but they are exceptions.) At the same time, the social
sciences do lav claim to a special sort of authority—the authority that derives from its

- practice of self-criticism, acknowledgement of the refutability of knowledge claims. and

the submission of each researcher’s findings to replication tests by other rescarchers.
Through the exercise of this authority, educational researchers also make claim to
progress of a certain sort. That progress involves successively more comprehensive un-
derstandings of educational phenomena, based on the open discussion and resolution of
issues and the development of theories that have withstood or have been modified in re-
sponse to refutability tests. :

Postmodernists make a strong case in arguing that other forms of inquiry. such as lit-
erature and the arts, also may lay claim to autthority. In fact, some educational researchers
have made strong cases for literature and art as forms of inquiry.> However, they gener-
ally do not argue that literature and art-are superior to social science inquiry, only differ-
ent. You can gain some insight into the difterences for yourself if vou compare literature
and artwith each of the six characteristics of social science inquiry described above. For
example, writers and artists do not subject their “knowledge claims™ to the tests of
refutability that social scientists subject their knowledge claims to. While postmodernists
may claim that “anvthing goes,” ail forms of inquiry do not "go” the same wav or justity
their authority in 910 same way.

Learning How to Do Educational Research

The purpose of this chapter is to help you understand why educational research is worth
doing. The following chapters describe how to do educational research. However, "book
knowledge” of these tools and concepts will not turn you into a competent researcher. To
achieve this goal, it is essential that you acquire experience toth in reading research re-
ports and in doing your own rescarch. As you read the chapters of this book, we recom-
mend that vou also read published research studies in your areas of interest in order to put
“flesh and blood” on the ideas that we present. Chapter 4 explains how-the research liter-
ature is organized and how to access it to identify research studies on particular topics.
As for le2rl ~a how to do research, the best way—perhaps the only way—is to ap-
prentice v~ urself to an experienced researcher. You might identify such an individual
among the faculty of a university school of education or a researchitistitute. Researchers
generally are happy to advise others on their research projects, and they are likely to wel-
come novices wiliing to volunteer as assistants on their projects. In addition, you can learn
from the larger community of educational researchers by joining their professional asso-
ciation, which is the American Educational Research Association (AERA) and its various di-

50. For example, see: Eisner, E. W. (1979). The educational imagination: On the design and evaluation of school pro-
grams. New York: Macmillan; Greene, M. (1988). Qualitative research and the uses of literature. In R. R. Sherman
& R. B. Webb (Eds.), Qualitative research in education: Focus and methods (pp. 175-189). London: Falmer.



-~

Self-Check Test 33

visions and special interést groups.®* Anodher ruajor association is the American Psycho-
logical Association (APA) and its Division 15 (Educational Psychology).??

In reading this text, you should reflect on your personal orientation to the various re-
search methods presented in it. You may find that you are more sympathetic to the per-
spectives and methods of quantitative research, or that your bent is toward qualitative
research. It is perfectly acceptable to specialize in a particular approach to research. Most
educational researclhiers do so. At the same time, it is important to become familiar with the
full range of research approaches. This is because you will find that when you study a par-
ticular problem in education, different researchers are likely to have used different ap-
proaches to shed light onit.

o+ S —————— Ao 5Dt S i | A —

vV SELF-CHECK TEST

Circie the correct answer to each of the following questions
An answer key 1s provided at the back of the book.

1. Educational research findings tend not to affect 5. A study that tested a hypothesis derived

practice directly because

a. research findings are too neutral.

b research findings derive almost entirely from
basic research.

¢. policy makers tend to see no value in research

findings.

policy makers view research findings as only one

basis for decision making.

[ON

2. A postpositivist researcher would view the concept

of learning disorder as

a. generalizable across cultures.
b. theory-free.

¢. value-laden.

d. value-free.

3. The use of standardized tests, detachment from

the persons being studied, and interest in finding
general laws are characteristics of

3. postpositivist research

b. positivist research.

C. interpretive research.

d. postmodern research.

4. The statement, “Aptitude will be measured by the

quantitative scale of the Scholastic Aptitude Test
(SAT),” is an example of

a. a theoretical law.

b. an operationally defined construct.

¢. a constitutively defined construct.

d. a hypothesis.

51. The Web home page for AERA is www.aera.net
52. The Web home page for APA is www.apa.org

from a theory about how brain chemistry
affects short-term memory would be an
example of

a. basic research.

b. applied research.

C. postpositivist research.

d. descriptive research.

. Case study findings

a. have no generalizability.

b. can be generalized to the defined
population that they represent.

. can be generalized to a population
defined by the researcher, but not to
a population defined by readers of the
research report.

d. can be generalized to other similar cases.

. Postpositivist researchers would question

the practice of quantification in the

social sciences on the grounds

that

a. quantifiable aspects of social phenomena tend to
be unimportant.

b. numerical values of a variable can have different
meanings for different individuals.

¢. quantification of social phenomena assumes that
these phenomena are constant across time and
settings.

d. all of the above.
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8. Of the following claims, the one that postmod-

2rnists most hikely would endorse is that
a. scientific research is a more valid form of inquiry

than literature tor understanding the human
condition.

b. scientific research is not a more valid form of in-

quiry than literature for understanding the
human condition.

c. collaboration by scientists and artists will yield

genuine progress in understanding the human
condition.

d. non-Western cultures are more likely to

advance understanding of the human
condition because they are not grounded
N POSItIVISt assumptions.

9. According to the refutability standard proposed by

10

Kail Popper, knowledge claims

a. can be disproved, but not proved

D. can be proved, but not disprovec

C. can be proved only by hypothesis-iesting.

d. can be proved or disproved, but only if the
knowledge claim is not value-lader

Scientific realists beheve: that

a.interpretations are the primary causal agent in
social reality.

b. social redlity consists of lavers of causal structures.

¢. Newtonian physics provides the best modei ior
understanding Causaton in socie "=atly

d. causation 15 an unneaessary CoNce:

NG theenes of sorn: tebhiguicy

Tge.e Uh-



+ Planning a Research Siudy

Reduced to its most essential elements, research 1s 3 procéss of identifying something un-
known and then collecting daté 10 make it known. Chapter 2 helps you with the first step
of that process: identfvine sometiung unknown that, if investigated, would contribute sig-
nificantly to the knowicdae hase of educancs. We show you how to frame the something
e plicit set of research hypotheses, questions, or

unknown, calied a resserc i pircr =0 as an
objectives that you vl 0
After idenufying & rosear

z-oblem, you vall need to develop a plan for investigating
it. The plan should coves such 211215 as seleciion of a sample or case, administration of tests
or other measures, and choice c- statistics for data analysis. If you are doing the study as a
requirement for an advanced cegres, the plar must be written as a formal research proposal
and submitied 1o vour 112sis or ¢ ssertation cemmittee for its approval. Chapter 2 shows you
how to write the proposai anc 2. 10 use 1t &s the basis for writing a final report—a thesis,
a dissertation, a journai article. £~ 2 proiessicnal paper—of the completed study.

You have a legai ani et Laeation 1T use certan procedures to ensure that the per-
sons whom you plan {0 siudy 7= n-ctected i-om physical and psychological harm. Chapter
3 describes these procerures v oh must b= planned and approved before you start coi-
fecting daia 1t also dunrnes e vou can 1ake 1o solicit and maintain the cooperation oi
research partiapants and the sicaeer comimamty once the study is underway.

Educational researchers co - oute their findings to build a collective knowledge base
that informs professional pracuice and theory development. Chapter 4 shows you how to
conduct a comprehensive reviev. ¢ the literaiure about a research problem in order to de-
termine the existing knowvledce vase and unresolved issues. The findings of the literature re-
view will constitute a sicnificant £zt of vour research proposal.

R
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+ Developing a Research Proposal

OVERVIEW

Careful planning is the key to conducting a worthwhile, sound research study. In this chapter,
we describe how to identify a research problem that is likely to contribute to knowledge about
education, and how to develop the problem into a detailed proposal that will be accepted by
your thesis or dissertation commuttee, a funding agency, or other reviewers. We &iso illustrate
hows @ well-written proposal serves as the initial draft of several chapters of a thesis or disser-
tavon. Finally, we explam how to report a compieted study as a journal article or paper at & pro-
fessional meeting.

OBJECTIVES

Afier studying this chapter, you should be able 10

1. Distinguish between the cesire to con- 6. Distinguish between directionai iy-
iribute to personal knovviedge and the potheses, null hypotheses, research
desire to contnbute to research knowl- questions, research objectives, and
edge.in seleciing a problem for a re- statements of purpose in & proposat
search project. ¥ 7. Explain why it 1s advantageous to con-

2. Describe the characteristics of a the- duct a pilot study prior to a full-scale,
ory-based research project. formal study.

3. Describe possible reasons for doing a 8. List the chapters of a typicai thesis or
study that replicates and extends previ- dissertation, and describe the topics
ous research covered in each chapter

4. Explain the advantages of doing a the- 9. State the factors involved in selecting a
sis or dissertation study as part of a journal to which to submit your re-
team project. search study for publication

5. List the sections of a typical research 10. Explain why and how one might sub-
proposal, ana * scribe the topics in- mit a research paper for presentation
cluded in e~ch section. at a professional meeting.



Identifying a Research Problem

Introduction

Conducting a research study is a major endeavor. Five stages typically are involved in com-
pleting it.

Stage 1: Identifving a significant research problem. Problems to study may come read-
ily to mind. but they may not be ones that contribute significantly to research knowledge
or;to the improvement of practice. Another possibility is that the problem you identify is
significant. but you lack the resources or expertise necessary to study it. In the next section
of this chapter, we describe several methods for identifying a research problem that is both
significant and feasible to study.

Stage 2: Writing a research proposal. The purpose of a research proposal is to describe
the problem vou wish 1o study and how you plan to study it. This process compels you (o
think through and record on paper your rescarch design (e.g., conducting an experiment
or doing a case study) and the procedures that you will use to select a sample, collect data,
and analyze the data. Itis much casier to find flaws in a written proposal and correct them
than it is to discover and correct flaws after you start collecting data. Also, university and
college faculty generally require vou to write a proposal for thesis or dissertation research.
They mustapprove the proposal before you can start collecting data. If you are seeking fi-
nancial support from a tunding agency, a formal proposal almost certainly will be required.
Much of this chapter concerns the proposal-writing process.

Stage 3: Conducting a pilot study. The purpose of a pilot study is to develop and try out
data-collectiion methods and other procedures (e.g., training procedures to be used in an
experiment). Problems can be identified and solved now more easily than when the main
study is underway. We describe the features of a pilotstudy later in the chapter.

Stage 4: Conducting the main study. In the main study. vou collect and analyvze the ac-
tual data that vou will report in vour dissertation or other document. This process is chal-
lenging. but vou should be able to complete it successfully if you have prepared a good
research proposal, conducted a pilot study, and revised the proposal based on what vou
have fearned from this work.

Stage 5: Preparing a report. If you are a graduate student, this report most likely will
constitute yvour master’s thesis or doctoral dissertation. (Herealfter, we refer to both types
of reports as dissertations because they are quite similar.) In addition, you may wish to re-
portyour findings in ajournal article or in a presentation at a professional meeting. We de-
scribe how to prepare these reports at the end of the chapter.

Depending upon the study. the five stages that we delineated above may overlap, or
mightoccurin adifferent order. For example, many qualitative studies involve an emergent
research design: Some data are collected (the fourth stage), and analyses of these data are
used to further develop the proposal (the second stage). Another variation is for a pilot study
(third stage) to be done prior to writing the rescarch proposal (second stage), or not at all.

Reading this chapter alone will not prepare you to identify your research problemand
write a proposal. You first will need to develop an understanding of the research methods
and designs covered in this book. Studying this chapter will contribute to this under-
standing because it provides an overview—an advance organizer, as it were—for the en-
tire educational research enterprise.

Identifying a Research Problem

The imagination and insight that goes into defining the researcih problem usually deter-
mines the ultimate value of a research study more than any other factor. For this reason,
vou'should devote a substantial amount of time to selecting the research problem that you
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will investigatein your dissertation study. It is entirely reasonable to spend several months

orlonger thinkin® about potential problems to study, talking to others about them, and re-

viewing relevant titerature before you reach closure on your research problem and the
methods for studying it. : :

The very process of secking a research problem to study is an important step in your
professional development. At the outset, you may not be able to generate any problems,
or you may conclude from vour initial exploration of the literature that research has al-

ready solved all the problems in education. Your first ideas for rescarch may appear naive
dllcr vou study the sophisticated formulations of experienced rescarchers. As you con-
tinue reading, though, your own thinking will become more sophisticated, and the prob-
lems you frame for study will be better grounded in the existing knowledge base and more
likely to advance it.

One reason that students often seize Gpon a trivial or vague rescarch problem is that
they spend too long a time in their graduate program before starting the scarch for asuit-
able research problem. They have had years of experience in taking courses: thus the
coursework involved in graduate school is familiar, and they are contident thot they con

cot

complete it successtully, In contrast, the research training comipoaent ol o g
sramogeneratly is aow and often difouds Infact, every universine o lengis
buts,” or as they sometimes are calle d Ab.Ds—students who have fmnplucd \H but
Dissertation.” To avoid being an “all-but,” you should gain some insight into rescarch and
begin your search for a suitable probleny as soon as possible after stariin
even if you do not plan to carry out the study until afier vou finish vour
comprehensive examinations.

In looking for a rescarch problem. bear in mind some of the possible benetits of con-
ducting vour rescarch study to prepare vou for vour profession. Because of the extensive
reading vou must do for vour study, vou will be building a sizable tund of knowledge.
Therefore, it makes sense to develop a research study in an area that is directly related o
vour professional goals. For example. if vou are attracted to staft developinentas i possi-
ble career. vou might consider identitving a research problem having to do with this aspect
of educational practice. Also, consider the fact that if you conduct a study on a signiticant
problem, you may be able to publish vour findings in a refereed jeurial or present them at
a professional meeting. These contributions to the field will enhance vour profession:t
status and vour qualifications for position openings.

eraduatoavork,
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Reading the Research Literature

Some beginning rescarchers select a problem to study simply because it is of interest to
them and they want to learn more about it. They might consider these reasons to be suffi-
cient justification for doing the study. However, there is another criterion to consider: the
likely contribution of the proposed study to rescarch knowledge.

Research knowledge is no: e same thing as personal knowledge. Both types of
knowledge are valuable, but they serve ditferent purposes and must satisfy different stan-
dards. Research knowledge is represented in journals, books, and other publications that
are judged to be reputable by professional researchers, including the professors who are
charged with the responsibility o 2pproving dissertations. Also, research knowledge is cu-
mulative, in the sense that readers of research are interested in determining how a given
study relates to and contributes to what is already known about the problem that was stud-
ied. Therefore, if a researcher grounds her study only in her personal interests and goals
and ignores the research literature, the “gatekeepers” (e.g., professors on dissertation com-
mittees and journal editors) will not be able to judge whether and how the study con-
tributes to research knowledge.
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Itis perfectly acceptable to start the process of identifving a research problem by ex-
amining your personal interests and goals. Once you have done so, though, you must make
an extensive study of the literature. In the process, you should ask and answer such ques-
tions as, Has rescarch on this problem been conducted previoushy? If so, what has been
learned? What more can 1 contribute to what is already known? Are the methods that l in-
tend to use worse than, as good as, or better than the methods used by other researchers?
Is my research problem significant, or are there more compelling research problems that
should be addressed?

Prior to studying the literature in a problem arca that interests vou, vou will need 1o
know how the educational literature is organized and how 1o access it. Chapter 4 provides
this information. For example. we list various sources of existing reviews of the literawre.
If vou can locate a published review in vour area of interest. it will help vou develop an ini-
tial understanding of what types of rescarch have been done and how the resulting knowl-
edge is organized. We also list indexes that will help vou identfy celevant primary sources,
that is, reports of research and of theory developnient by the original investigators,

In reading the literature, keep in miind that researchers often mention problems in
need of investigation at the end of their reports, For examiple, consider these stittements in
published research articles:

L. From a study to determine whether motivational goals (seli-referenced learning
goals versus performance goals involving comparison with others) influenced
the participation and performance of low-achiceving clementary-school stu-
dents during collaborative problem solving with a high-achieving parner:

... this study took place in an experimental setting outside of the students” regular class-
roams over a brief period of time. The students worked an school-fike mathematical tasks
with partners with whom they were familiar; however, they did this in the presence of a
stranger (the researcher) and a video camera. Although the observed resulis of this study
are suggestive, researchers should be cautious about generalizing our findings to the
classroom. Follow-up studies are needed o establish whether achievement goals alone
would be powerful enough to mediate learning from peers over an extended period of
time in naturalistic classroom studies.!

~ 2. From a study of the effectiveness of women's studies (WS) classes in‘developing

university students” understanding and acceptance of diverse groups, commit-
ment to working for social justice, and personal confidence:

One final limitation of this study was that other types of classes (e.g. ethnice studies) that
are high in social relevance and have aims similar to thase of WS were not assessed. More
research is needed 1o evaluate the pedagogic practices and student impact of such related
classes and to consider the extent to which WS may provide unique academic and per-
sonal benefits not found elsewhere in the campus curriculum.?

3. From a study of the validity and reliability of the Stages of Concerns Question-
naire {SoCQ) that was given (o Hong Kong teachers to assess their concerns
about implementing a new, large-scale curriculum program in their country:
The SoC construct might be culture bound and innovation specific. We do notintend to
present our five-stage model as the model of teacher concerns about innovations. Instead,

1. Gabiiele, AL, & Montecinos, C. 12001). Collaborating with a skilled peer: The influence ol achievement goals and
perceptions of parimers’ competence on the participation and learning oflow-achieving students. Journal of Ex-
periniental Education, 69, 152-178. Quote appears on p. 174

2. Stake, J. E., & Hoffman, E L. (2001). Changes in student social attitudes, activism, and personal confidence in
higher education: The role of women's studies. American Educational Researclt Journal, 38, 411-436. Quote ap-
pears onp. 434,
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we hope that our findings stimulate researchers to give greater attention to the psycho-
metric and conceptual issues when thev use SoCQ in future investigations. [t is worth-
while to replicate the present study in other countries to detect any cultural differences.
However, there is a major limitation of our study; that is, the two random halves of teach-
ers were not independent because they had come from the same sample and were sub-
jected to the same errors and biases. Researchers should try to improve this aspect of the
research in future designs.?

Any one of these statements can be the stimulus for a research study. Some of our students
have identified their idea for a dissertation project by coming across just such a statement
in the course of reading the literature in their area of interest. Furthermore, by reading the
literature, they have obtained excellent ideas for suitable research designs and procedures
to address the problem that they sclected for study.

Doing Theory-Based Research

An approach that is likely to produce an outstanding research study is to formulate a re-
search problem that will test a theory that vou or someone else developed. As we explained
in Chapter 1, a theory is an explanation of observed events in terms of constructs and laws
that specify how the constructs are related to each other. When a construct is thought of as
a characteristic that can vary in quantity or quality, it is called a variable.

Theory-based research usually consists of testing a hypothesis (a speculation about
the relationship between two or more variables) that is derived from a theory. A hypothe-
sis is a testable prediction about observable phenomena that is based on a theorv’s con-
structs and their presumed relationships.

Example of Theory-Based Research

Roger Goddard, Scott Sweetland. and Wayne Hoy used theory to guide their research on
factors affecting student achievementin urban elementary schools.* The primary factor of
interest was academic emphasis. which they defined as “the extent to which the school is
driven by a quest for academic excellence.™ The researchers drew upon social cognitive
theory to predict Now a school’s level of academic emphasis would affect students’ acade-
mic achievement.%

Essenially, social cognitive theory seeks to explain how particular factors shape indi-
vidual and group perceptions. and how these perceptions, in turn, shape individual and
group behavior. An important construct in the theory is agency, which refers to the ten-
dency of individuals to pursue a course of action to achieve particular goals. For example,
a school principal might have a sense of agency that drives her to pursue academic excel-
lence. According to social cognitive theory, certain kinds of experiences can influence the
principal’s perceptions and thereby change her sense of agency and self-efficacy. Goodard,
Sweetland, and Hoy use the example of a school staff that perceives another school experi-
encing success with a program for at-risk students. The staff can learn vicariously from this
experience and can engage in self-regulation by changing their previous practices to those
of the successful program. (Vicarious learning and self-regulation are central constructs of

3. Cheung, D., Hattie, J., & Ng, D. (2001). Reexamining the Stages of Concern Questionnaire: A test of alternative
models. Journal of Educational Research, 94, 226-236. Quote appears on p. 236.

4. Goddard, R. D, Sweetland, S. R., & Hoy. W. K. (2000). Academic emphasis of urban elementary schools and stu-
dent achievement in reading and mathematics: A multilevel analysis. Educational Administration Quarterly, 36,
683-702.

. Ibid., p. 686.

. Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs, NJ:
Prentice Hall.
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social cognitive theory.) These perceptual and behavioral changes, in turn, can produce im-
provements in students’ academic achievement.

Reasoning in this way from social cognitive theory, the researchers hypothesized that
teachers’ perceptions of school norms and expectations involving academic emphasis will
influence their work behavior and, subsequently, student learning. In the researchers’ own
words: “ . . . we hypothesize that the academic emphasis of a school is positively associated
with differences between schools in student-level achievement in both reading and math-
ematics.”” They tested the hypothesis with a sample of 45 elementary schools. Teachers
completed a measure of academic emphasis, and the school district provided data on stu-
dent achievement in mathematics and reading.

As hypothesized, Goddard, Sweetland, and Hoy found that academic emphasis was a
significant predictor of between-school differences in student achievement in both math-
ematics and reading. The findings also provided support for social cognitive theory:

The results provide initial support for Bandura's (1986, 1997) suggestion that the concepts and
assumptions of social cognitive theory can be extended to organizations and are useful in ex-
amining school outcomes. We hasten to add that further testing of social cognitive theory in
the schools is needed, but the current results are encouraging because our hypothesis was dri-
ven by this theory. We hope that the identification of the theoretical underpinnings of acade-
mic emphasis illuminates pathways to future research on school improvement and that school
leaders can apply these ideas to make their schools better places for students to learn.®

Thus, a hypothesis derived from theory guided the design of a research study, the findings
of which both improved educators’ understanding of factors that improve student learn-
ing and strengthened the theory. ;

It is worth noting that the researchers stated their findings supported social cognitive
theory, not proved it. Even if a number of studies produce evidence supporting a theory
and no disconfirming evidence is found, a theory is never proved. As we explained in
Chapter 1, researchers generally accept the argumentof Karl Popper (a philosopher of sci-
ence) that the possibility of disconfirming evidence in the future always exists. On the
other hand, one study that produces disconfirming evidence calls for revision or rejection
of the theory.® _

The cognitive dissonance experiment described above was a quantitative research
study that tested a previously developed theory. In other words, the theory was developed
first, and then a study was designed to test it. The opposite more often is true in qualita-
tive research. Many qualitative studies are done to discover theory. The approach some-
times is called grounded theory because the researcher starts by collecting data and then

searches for theoretical constructs, themes, and patterns that are “grounded” in the the-

ory. We describe this type of theory-based research in Chapter 14.

Advantages of Theory-Based Research

Theory-based research on educational phenomena has several advantages, irrespective
of whether it involves the use of quantitative or qualitative methods. First, theory-based
research usually yields important findings. Without a theory as the starting or end point,
many studies address trivial questions or contribute nothing to the slow accumulation of
knowledge needed for the advancement of a science of education. Second, a theory can
provide a rational basis for explaining or interpreting the results of research. Studies

7. Goddard et al., p. 690.

8. Ibid., p. 699. :

9. Fora discussion of how scientific theory is developed and confirmed, see: Krathwohl, D. R. (1985). Social and be-
havioral science research. San Francisco: Jossey-Bass.
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-

without a theoretical foundation often produce results tiiat the investigator is at a loss to
explain. Such studies still can help in the development of a thecory, but their impact on
our understanding of the phenomena being studied is much less clear and immediate
than that of research that is firmly based on existing theory or that discovers theory.

Replicating and Extending Previous Research

Another strategy for identifying a research problem is to replicate and extend the study of
a problem that was investigated by other researchers. In the physical sciences, important
studies always are replicated before their findings are accepted by the scientific commu-
nity. The need for replication is even more critical in education and other social science
disciplines because studies often have weaknesses in methodology or very limited gener-
alizability. Therefore, you might be able to make a valuable contribution by repeating, and
improving upon, a research study that other researchers conducted.

We do not advocate a literal replication as a project for your dissertation, howeve:.
Dissertation committees generally expect students to cairy cut a research study that
original in some respect. Therefore, you should extend the study to be replicated in somz
significant way. The following are types of extensions that are likely to be worthwhile:

). To check the findings of a “breakthrough” study. Occasionally a study is repor:zd
that produces new and surprising evidence, that reports findings which conflict with pie-
vious research, or that challenges a generally accepted theory. Research involving replica-
tion of such studies is useful because it helps support or disconfirm the validity of their
findings and interpretations. If supported by replication, such studies ofter: cpen up a new
area of investigation or have a major impact upon educational practice.

An example of a breakthrough study that had a major impact on the educational com-
munity is'one conducted by David Wiley and Annegret Harnischfeger.1® They concluded
from their data analyses that lengthening the school year by 10 days, increasing the school
day to six hours, and raising the average daily attendance to 95 percent would bring about
major achievement gains, including a 65 percent gain in reading comprehension and a 34
percent gain in mathematics achievement. Considerable controversy developed over the
validity of Wiley and Harnisclifeger’s findings, thus creating an ideal situation for replica-
tion research. One such replication study was conducted by-A. Daniels and E. Haller.!!
Daniels and Haller’s analysis of data from one high school over a 10-year period suggested
that students’ mathematics achievement was negatively affected by the school’s deliber-
ate reduction in the amount of available classroom time, but that English achievement
was not similarly affected.

2. Tocheck thevalidity of research findings across different populations. The typical re-
search study in education is carried out with a small sample of individuals representing a
limited population. Without replication, ti ~ 1egree to which the findings from that study
apply to other populations cannot be de*ermined. For example, Charles Fisher and his col-
leagues studied the relationship between specific teacher behaviors and the achievement
of second- and fifth-grade students in mathematics and reading.!? These researchers found
that teachers’ use of academic monitoring was negatively related to reading achievement
but positively related to mathematics achievement. They also found several teaching be-

10. Wiley, D. E., & Harnischfeger, A. (1974). Explosion of a myth: Quantity of schooling and exposure to instruction:
major educational vehicles. Educational Researcher, 3(4), 7-12.

11. Daniels, A. H., & Haller, E. J. (1981). Exposure to instruction, surplus time, and student achievement: A local
replication of the Harnischfeger and Wiley research. Educational Administration Quarterly, 17, 48-68.

12. Fisher, C. W, Filby, N. N, Marleave, R., Cahen, L. S., Dishaw, M. M., Moore, ]. E., & Berliner, D. C. (1978). Teach-
ing behaviors, academic learning time and student achievement: Final report of Phase I1I-B, Beginning Teacher
Evaluation Study. San Francisco: Far West Laboratory for Educational Resezrch and Development.
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haviors that were positively related to the achievement of fifth-grade students but nega-
tivelv related to second-grade achievement. )

These findings demonsurate the hazards of generalizing rescarch findings across set-
tings. Replication studies are necessary to determine the limits of generalizability. As evi-
dence accumulates about situations where the findings generalize and where they do not,
it may be possible to develop a theory to explain the pattern. For example, Fisher found a
situation where academic monitoring affected learning and a situation where it did not.
With continued replication studies across different situations, a pattern of positive and
negative findings might devclop that would help us better understand the nature of acad-
emic monitoring. This understanding eventually could lead to the development of a for-
mal theory of academic monitoring or to the strengthening of an existing theory.

3. Tocheck trends or change over time. Many research results in the social sciences de-
pend on particular historical circumstances. Thus, research findings that were valid 20 years
ago may be invalid tbday. Replication is a useful tool for checking earlier findings and iden-
tifving trends. For example, James Baumann, James Hoffman, Ann Duffy-Hester, and Jen-
nifer Ro conducted a modified replication of a major 1963 study of the status of reading
instruction in U.S. public elementary schools.'™ They found some similarities. For example,
teachers in both the 1960s and today provide explicit instruction in phonic analysis and
also report that their greatest challenge is accommodating struggling and underachieving
readers. However, they also found some differences. For example, today's teachers have an
eclectic perspective about reading instruction in contrast to the strong skills-based em-
phasis of the 1960s, and school and classroom libraries are more prevalent and better
equipped now. According to the researchers, thesc changes represent a certain amount of
progress, but challenges in reading instruction still remain. New replication studies will be
needed in the vears to come to determine how well these challenges have been met.

4. To check important findings using different methodology. In any research study.
the soundness of the findings might be compromised by methodological flaws such as the
use of measures that yield scores having weak validity or reliability; experimental inter-
ventions of too brief duration; or uncontrolled variables. Thus, it is important to replicate
studies using better methodology. This was the case in Thomas Goolsby’s research study
of differences between expert and novice music teachers at the middle- and high-school
level.' Goolsby had conducted two previous studies of expert and novice music teachers
to determine how they rehcarsed students to play a band composition. However. he had
not controlled for the composition the band rehearsed. Therefore, observed differences
benween expert and novice teachers could have been a function of the composition the
teachers selected for rehearsal rather than a function of their teaching expertise.

In the replication study, all teachers rehearsed the same band composition. Thus, any
observed differences between expert and novice teachers could not be attributed to dif-
ferences in the band composition that was selected for rehearsal. The findings of the repli-
cation study generally were similar to the two previous studies, but several interesting
disparities were also found.

5. To develop more effective or efficient interventions. Educators continually are
searching for more effective and efficient versions of instructional programs or procedures.
Thus, once researchers have demonstrated that a program or procedure has beneficial out-
comes, they or other researchers often do replication-and-extension studies to deterimine

13. Baumann, J. £, Hoffman, J. \., Duffv-Hester, A. M., & Ro, |. M. (2000). The First R yesterday and today: U.S. ele-
mentary reading instruction practices reported by teachers and administrators. Reading Research Quarterly, 35.
338-377. .

14. Goolsby, T. \W. (1999). A comparisor of expert and novice music teachers’ preparing identical band composi-
tions: An operational replication. Journal of Research in Music Education. 47, 174-187.
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whether it can be furtherimproved. This was the case in a study conducted by David Arnold
and his.colleagues.!” The abstract of the published article explains the replication-and-ex-
tension process:

G. ). Whitchurst et al. (1988) taught mothers specific interactive techniques to use when reading
picture books with their preschool-age children. This intervention program, called dialogic
reading, produced substantial effects on preschool children’s language development. However,
the costs of one-on-one training limit the widespread use of dialogic reading techniques. In this
study the authors aimed to replicate and extend the results of the the original study of dialogic
reading by developing and evaluating an inexpensive vidcotape training package for teaching
dialogic reading techniques. Mothers were randomly assigned to receive no training. traditional
direct training. or videotape training. Results supported the conclusions of Whitehurst et al.: Di-
alogic reading had powertul effects on children’s language skills and indicated that videotape
training provided a cost-effective, standardized means of implementing the program. 't

Manv instructional interventions have been developed and tested under similarly artificial
laboratory conditions. Replication-and-extension research is needed to further develop
and test them to ensure that they are feasible, yet effective in actual work settings.

Working on a Team Project

Some professors and research directors receive financial support to conduct educational
research in the form of contracts and grants from federal agencies and private founda-
tions. Their projects may be large enough to require a research team, in which case there
might be an opportunity for a graduate student to be a team member. As a rule, the pro-
ject director provides overall direction, but graduate students can conduct studies that fall
within the project’s scope of inquiry. For example, one of the authors (M. Gall) codirected
a project that investigated the relationship between teachers’ instructional practices in al-
gebra classes. Tivo doctoral students participated in the design of the study and collected
data for it. They framed their own research questions within the study, analyzed the data-
base to answer them, and presented their findings as dissertations.!*

Working on team projects has both advantages and disadvantages. Perhaps the most
important advantage is that financial support usually is available for working on the project.
This support might only cover paving for test administration or previding needed materi-
als or clerical assistance. However, it might involve receiving a scholarship or research as-
sistantship that is sufficient to meet your major expenses while you complete vour graduate
work. A team project also offers you an opportunity to participate in a larger, more sophis-
ticated study than would be the case if vou were working independently. You also have a
chance to learn something about the dynamics of team research. This experience will help
you if vou have subsequent opportunities to direct, or to be a team member on, other re-
search projects. You also can learn much from other members of the research team because
cach team member brings a diffe-ént background of training and experience to the project.

Team research projects invoive interdependency, which can be a disadvantage if one
or more project members are uncooperative or irresponsible. Also, project members might
have incompatible goals. For example, it might be important for you to be finished by a cer-

15. Arnold. D. H., Lonigan, C. ., Whitehurst, G. J., & Epstein, J. N. (1994). Accelerating language development through
picture book reading: Replication and extension to a videotape training format. Journal of Educational Psychol-
ogy. 86. 235-243.

16. Ibid.. p. 235. )

17. Erickson. D. K. (1986). The differential effects of teacher behavior on girls’ and boys’ achievement, attitudes. and
future coursework plans in high school algebra classes. Dissertation Abstracts International, 47(11). 3960A. (UMI
No. 8629554); Grace, D. P. (1986). Patterns of effective mathematics teaching for low-achieving high school stu-
dents in beginning algebra classes: An aptitude-treatment interaction study. Dissertation Abstracts International,
47(11), 4010A. (UMI No. 8629557)
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tain date, but other members might have looser time lines. Disagreements about owner-
ship of data and authorship of reports resulting from the study can arise, too. These and
other problems can be avoided if vou check the team's level of collegiality beforehand and
if vou reach agreements at the outset (preferably in writing) about how the project will be
conducted and how cauntlicts will be resolved.

Preparing a Research Proposal

If vou are ready to do thesis or dissertation research, your faculty committee most likely
will require you to write a formal proposal, which they must approve before you can start
collecting data. In the case of a quantitative research study. the proposal might need to be
a highlyv detailed plan, in effect. a blueprint for the study. Once the proposal is approved,
vou can conduct the study. secure in the knowledge that if vou execute the specified plan
and write a technically sound report. the committee will approve the thesis or dissertation.

Ifveu plan to do a qualitative research study. itis unlikely that you will want or need such
a detailed rescarch proposal. In qualitative research, certain aspects of the research design
are likely to be emergent. meaning that vour initial experiences in the field will affect your
plans for subsequent data collection. In our experience. dissertation committees have han-
dled the emergent nature of qualitative studies by asking the student to prepare an initial
proposal that is as complete as possible. If the proposal is approved. the student can coliect
data. but then must meet again with the committee at critical junctures during the {ieldwork.
In this wav. the committee fulills its supervisory role, and the student is protecied from
unanticipated criticism when submitting the final dissertation for the committee’s approval.

Writing a thorough. carefuily reasoned research proposal has several advantages. First,
it compels vou to state all vour ideas in written form so they can be evaluated and im-
proved upon by vou and others. Second, the proposal can serve as a guide when you con-
duct the study. Otherwise. vou will need to rely on memory and might forget important
procedural details. Finally. a well-written, comprehensive proposal provides a head start
on writing the thesis or dissertation. As we explain later in the chapter, a typical thesis or
dissertation has much the same organization and content as a research proposal.

A research proposal tvpically contains the following sections: introduction, review of
the literature, resecarch design, research method, data analysis, human subjects protec-
tion. and time line. You should check with vour faculty advisor or other source to deter-
mine whether vour university department requires a different format.'?

Introductory Section

Research proposals usually start with an introductory section that (1) states the research
problem. (2) explains how the proposed study is grounded in the research literature,
(3) suggests its potential contribution to research knowledge and educational practice, and
(4) lists the rescarch hypotheses, questions, or objectives that the study is designed to ad-
dress. In short, the introductory section of the proposal should sell the reader on the idea
that the study is worth doing. ‘

Research Hypotheses

As we explained earlier in the chapter, a hypothesis is a theory-based prediction about
observed phenomena. If vour study will test hypotheses, they should be stated in the

18. \Various software tools are available to help you in preparing a research proposal, dissertation, or other research
report. including: Methodolsgist's toolchest hup:/ /www.scolari.com: Endnote hup://www.endnote.com; and
ProCire hip/ Avww.procite.com

4+ Touchstone in
Research

Locke, L. F, Spirduso,
W. W, & Silverman,

S. 1.(1999). Proposals
that work: A guide for
planning dissertations
and grant proposals
(4th ed.). Thousand
Oaks, CA: Sage.
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mnoduuoxvsvuxon ofthe proposal. Each hypothesis should be accompanied by a rationale
that explains why it is plausible given the theory from which it was derived. For example,
Teena Willoughby, Eileen Wood, and Mustaq Khan conducted several experiments to deter-
mine hew prior knowledge influences the effectiveness of university students’ use of clabo-
ration strategies.' One such elaboration strategy is asking oneself, “Why would that fact be
truc?” when learning a new fact. The researchers described a specific theoxv——schenm the-
ory—and used it to explain why prior knowledge should mediate the effectiveness of this
claboration strategy. Next, they derived a testable hypothesis from schema theory:

We hvpothesized that if students were provided with some type of contextual cue (e.g.. pic-
tures) while they were studying facts about unfamiliar materials. activation of an appropriate
schema would be facilitated and would be similar to the activation that occurs for familiar ma-
terials for which context cues are available.2?

Thus, the reader is provided an explicit statement of the hypothesis, preceded by a dis-
cussion of the theory from which it was derived.
Hypotheses o2 be stated in two forms, directional and null. The divectional i
e515 states the resczrcher’s expectations about what the data will show, [nvexample,
Lo C\pl.‘llln(,lluu treatments will vield superior resuits on an outcome measure. } !w
tollowmg are examples of directional hypotheses:

1. There is a positive relationship between the number of older siblings and the
social maturity scores of six-vear-old children.

2. Children who attend preschool will make greater gains in first-grade reading
achievement than comparable children who do not attend preschool.

In contrast to the directional hyvpothesis. the null hypothesis states that no relationship
exists between the variables studied, or no difference will be found between the experi-
mental reaunents. For example, in null form the aforementioned hypothesis could be
stated thus: There will be no significant difference between children who attend preschool
and children who do not attend preschool in their first-grade reading achievement gain
scores. The null hypothesis usually does not reflect the researcher’s expectations. It is used
principally because it fits the logic of inferential statistics (described in Chapter 5).

Readers may be confused by the null hypothesis because it appears senseless to hy-
pothesize the exact opposite of one’s expectations. This is a disadvantage of the null form
because the researcher’s expectations, based as they are upon considerable insight into
other research and theory, often make the study clearer to the person reading the research
report. Some researchers overcoine this problem by stating both a directional hypothesis,
which reflects their expectations based on theory or previous research, and a null hypoth-
esis, which is used in performing tests of statistical significance.

Research Questions and Purposes

Il a study is not designed to test hypothe«~, dulved from a theory, you instead can state
research questions, purposes, or objectives. Depending upon the study, it may be appro-
priate to use several of these formats. As with hypotheses, each question, purpose, or ob-
jective should be supported by a rationale. The reader needs to know why the researcher
framed the question or purpose, and how research findings relating to it are likely to ad-
vance knowledge and improve educational practice.

19. Willoughby. T., Wood, E., & Khan, M. (1994). Isolating variables that impact on or detract from the effectiveness
of elaboration strategies. Joi'rnal of Educational Psychology, 86, 279-289.
20). Ibid.. p. 280.
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An example of the use of research questions to frame a study is found in an investiga-

tion conducted by Cathy Lirgg.?! The purpose of her study was to determine how boys and
girls perceive the “climate” (also called environment in the study) of same-sex and coedu-
cational physical education classes. After reviewing the literature and demonstrating the
need for the study, Lirgg stated these three research questions:

1. Do bovs and girls in same-sex and coeducational classes differ in regard to their
perceptions of student behavior, student involvement, affiliation, teacher sup-
port, and competitiveness?

2. Do boys and girls in the same coeducational classes view their environmentin a
similar way?

3. Do perceptions of the environment change from middle school to high
school???

Lirgg's data analvses were directed to answering each of these three research questions.

Research questions can be phrased instead as objectives or purposes. Phrasing is more

a matter of personal preference than anvthing else. An example of research purposes is
found in a studv conducted by Lawrence Picus.?3 He conducted four case studies to de-
termine how four Texas school districts responded to school financing reforms designed
to bring greater equity in their funding level. Picus stated that the three purposes of the
study were to determine

-

.

whether or not Texas school districts received additional funds under the revised
school finance formula, and if so, what types of districts received additional funds.
if new revenues were received. how the receipt of those funds change school district
expenditure patterns, and

the specific resources school districts purchased with the new funds.?*

The methodology and data analyses used in the case studies addressed these three purposes.

Literature Review Section

Although you might review many research reports and theoretical writings in developing
vour research problem, you typically will identify a few as most critical. These publications
should be described in the introductory section of the research proposal as part of the ra-
tionale for the prcject. They can be discussed at greater length in the literature review sec-
tion of the proposal, together with other relevant material, such as

. Ibid., p. 391.

1. The findings of other studies in the line of research that inciudes each critical
study

2. The findings of studies in lines of research that have some degree of relevance

" to the proposed study

. A critique of methods used in previous research )

4. The conclusions drawn by researchers who previously have reviewed the litera-
ture relevant to your proposed study

5. Applications, if any, of previous research findings to professional practice

w

. Lirgg. C. D. (1994). Environmental perceptions of students in same-sex and coeducational physical education

classes. Journal of Educational Psychology. 86. 183-192.

- 1bid. p. 184,
23. Picus, L. O. (1994). The local impact of school finance reform in four Texas school districts. Educational Evalua-

tion and Policy Analysis, 16, 391404.

-
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A thorough literature review that includes the topics we listed above could be as long
as, orlonger than, the combined length of all the other sections of the proposal. This length
is justified by the need to ground your research problem and methodology in a deep un-
derstanding of the existing knowledge base, as represented in the literature It would be
embarrassing to find after you have completed a study that you had overlooked previous
research that, had you known about it beforehand, would have changed the way you
framed your research problem or designed your methodology.

The process of conducting the review and writing a report of your findings in the re-
search proposal is time-consuming. Your dissertation must include a substantial literature
review, typically in its own chapter. By writing the review at the proposal stage, you will al-
ready have completed a significant part of the writing of the dissertation. Detailed proce-
dures for reviewing the literature are described in Chapter 4.

Research Design Section

Part IV covers the major quantitative research designs: descriptive, causal-comparative,
correlational, and experimental. Part V describes case study design and designs grounded
in various academic disciplines such as anthropology, philosophy, psvchology, and soci-
ology. You will need to propose a design for your study and describe how vou will imple-
ment it in the particular setting that you have chosen to investigate. If vou did not explain
why you selected that design in the mtroductory section of the proposal, vou should do so
in the research design section.

Thomas Scruggs and Margo Mastropieri conducted a study to identify variables that
are associated with successful mainstreaming of disabled students into regular science
classes.?> They selected their research design in this manner:

We identified three classrooms in which exemplary mains(rea}nil}g practices were said to be
undertaken and gathered evidence that we felt would lead us to some general conclusions
about mainstreaming success in science-using a design similar to the multiple case study de-
signs described by Yin (1989).26

We describe Robert Yin's approach to case study design in Chapter 14. Specification of the
research design influences in large part the researcher’s choice of methods, which are de-
scribed in the next section of the proposal.

Research Methods Section

The section on research methods should describe your sampling procedures, data-collec-
tion procedures; and any other procedures that are critical to your study.

- Sampling procedures are described in Chapter 6. We explain there that it would be a
mistake to select a sample (for a quantitative study) or case (for a qualitative study) simply
because it is convenient to recruit for participation in the study. You need to use sound
sampling logic instead. If you are . »osing a quantitative study, you should explain how
your sample is representative ~“ a defined population. If you are proposing a qualitative
study, you should explain why the case, or cases, that were selected are likely to yield sig-
nificant insights about the phenomenon of interest.

In describing your data-collection procedures, you should identify each instrument
{e.g., a test, a questionnaire, or an interview schedule), the variables it is designed to mea-
sure, its validity and reliability, and the steps that you will follow in using it. These matters

25. Scruggs, T. E., & Mastropieri, M. A. (1994). Successful mainstreaming in elementary science classes: A qualitative
study of thre= reputational cases. American Educational Research Journal, 31, 785-811.
26. Ibid., p. 787.



Preparing a Research Proposal

are discussed in Chapter 7 (tests and self-report instruments), Chapter 8 (questionnaires
and interviews), and Chapter 9 (observation and content analysis). A common mistake is
to mention a variable in the introductory section of the proposal but not to indicate how
it will be measured when describing your data-collection procedures. The converse mis-
take is to introduce in the research-method section a variable to be measured that was not
mentioned in the introductory section.

If you are proposing a qualitative study, other data-collection procedures are relevant
and should be described. We explain these procedures in Chapter 14. They include defin-
ing the focus of your data-collection efforts and checking your data for credibility, au-
thenticity, and representativeness. )

Any special procedures that you intend to use should be described in this section of
the proposal. For example, if you plan to do an experiment that tests the effectiveness of
an instructional method, you should describe the method in detail, how you propose to
train the sample to use it, and how you plan to check whether the sample implemented it
asintended. If you plan to do a qualitative study, you might find it necessary to specify vour
procedures for gaining entry into a field setting and for obtaining the cooperation of in-
formants and other participants.

Data Analysis Section

You should develop a tentative plan for data analysis because it will have a considerable
bearing on the sample size you will need, the procedures for scoring tests and other mea-
sures, and the procedures for creating computer data files. If you give no thought to analy-
sis until after the data are collected, you may find that it is impossible to analyze them in
the way that you wish. ‘

In writing this section of the proposal. you should consider listing all your hypothe-
ses, questions, objectives, or purposes. Then you should indicate the data that will be
needed to address each one, and the measures that will yield these data. Finally, describe
the method that you will use to analyze the data. This process will serve as a useful check
that vou actually will be able to test your hypotheses, answer your questions, or accom-
plish your objectives or purposes when you move from planning to conducting the study.

Protection of Human Subjects Section

As we explain in Chapter 3, any research project involving the participation of human be-
ings must be reviewed by an institutional review board. The purpose of the board’s review
is to ensure that the rights of research participants to confidentiality and freedom from
harm are protected. The board may ask you to complete a separate set of forms on which
you provide the requested information. You might find it necessary to append these forms
to vour research proposal and, in addition, to include a brief summary of your protection
procedures in the body of the proposal.

If the research study involves significant risks to participants or involves vulnerable
populations (e.g., handicapped children), the board probably will want to review the en-
tire proposal in detail. We know of instances where the researcher needed to revise the pro-
posal significantly because it contained insufficient information for the board to
determine whether the potential benefits of the study outweighed its potential risks. (The
risk-benefit ratio is an important criterion in reviewing a research proposal for human sub-
jects protection.) '

Time Line Section

Your research proposal should include a time line that states each step of the study, the ap-
proximate date when it will be completed, and the estimated number of hours or days it
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will require. Creating this time line will help vou think through the entire research process
and alertvou to possible problems, such as the following:

1. The institutional review board takes longer than expected to evaluaie your plan
for protecting human subjects or asks you to make time-consuming revisions
that you did not anticipate.

2. In order to start your study in October, school officials must be contacted dur-
ing the summer when they might be unavailable for various reasons.

3. The collection of pretest data for your study needs to occur before the experi-
ment begins, but teachers and students are busy with state-mandated testing

. during the period of time that works best for you.

4. Several of the key informants that you identified for your studv will only be
available within certain time windows.

5. If vou do not complete the thesis or dissertation by a given date, vou might have
to wait weeks or months to assemble the faculty committee that will evaluate it.

As veu identify such problems and constraints in your fime line, you czan make 2
ate adjustments in your planning. This is far easier than trying to sl
after data collection has begun.

A time line that includes only the major steps of the planned study might be adequate.
The following is an example (anticipated completion dates in parentheses):

1. Faculty committee reviews proposat. (early September)

2. [nstitutional review board (IRB) reviews proposal. (late September)

3. Proposal is revised based on feedback from the faculty committee and IRB.
(mid-October)

4. Final approval to start data collection is obtained from the fac:iity commitiee
and IRB. (end of October)

5. Data are collected. (mmiddle of January)

6. Data are analyzed. (late February)

First draft of report is completed and submitted to faculty corimittee for feed-

back. (end of April)

8. Final draft of report is completed and defended before the facuity committes,
(late May)

9. Final revisions are completed, and the dissertation is submitted to the Graduate
Schoot. (early June)

N

Some research procedures are sufficiently complex that it pays to create a time line for
them to ensure that you do not omit a step or run out of time. For example, the develop-
ment of a psychometrically sound test, attitude scale, or other measure involves manyv
steps (see Chapters 7-9). Creating a time line for the development process will help to en-
sure that you do not omit a step or allot insufficient thne to complete it

Conducting a Pilot Study

Whenever possible, you should include a pilot study as part of your research project. A pilot
study involves small-scale testing of the procedures that you plan to use in the main study,
and revising the procedures based on what the testing reveals. For many quantitative and

27. PERT (Program Evaluation and Review Technique) is a sophisticated technique for time planning. An example
ofits use is presented in: Foster, C., & Lent, J. R. (1986). Application of Program Evaluation and Review Technique
(PERT) within a curriculum development project. Journal of Special Education Technology. 8, 47-58.
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qualitative research studies, two or three participants may be sufficient. An exception would
be a pilot study for the purpose of developing an instrument such as an achievement test
orattitude scale. Several hundred participants may be necessary in order to develop and re-
fine the instrument to the point that it has satisfactory measurement properties.

In some cases, the pilot study can be carried out after the research proposal has been
approved by the dissertation committee. In this case, a brief description of the planned
pilotstudy in the proposal should be sufficient. [n other cases, you will want to conduct the
pilot study first and describe what vou learned from it in vour research proposal.

For example, suppose your rescarch problem involves trying out a new procedure for
improving students’ reading comprehension. You have derived the procedure from a theory
of reading comprehension, but there is no precedent for the procedure in the research liter-
ature. A dissertation committee might question whether the effort of a full-scale, formal study
is necessary as an initial tryvout. A pilot study can be done to determine whether the proce-
dure has meritand to correct obvious flaws. If the pilot study indicates that the procedure has
merit, this finding and the evidence supporting it can be included in the research proposal
as part of the justification for conducting a formal. full-scale study of its effectiveness.

Using the Proposal in Writing the Dissertation

If vou have written a detailed research proposal, vou will have done much of the work of
writing the dissertation. (As we stated above, thesis research generally is similar to disser-
tation research, so our remarks about writing a dissertation also apply to writing a thesis.}
The similarity between the proposal and the dissertation is evident in the dissertation out-
line shown in Figure 2.1. The first three chapters correspond o the topics and ovganization
of a research proposal.

You should check with your dmsenduon committee to determine whether they wish
vou 1o use a different format or different chapter labels from what is shown in Figure 2.1.
Alsa. keep in mind that the organization of a dissertation reporting a qualitative study may
vary somewhat from that shown in Figure 2.1. (We discuss reporting style for qualitative
research in Chapter 14.) For example, vou may wish to report the findings for each case in
a separate chapter, rather than combining all the findings into one chapter, which is the
standard format for a quantitative research study.

{tis not desirable or necessary to wait until all data have been collected and analyzed
before starting to write the dissertation. There are likely to be some periods of time when
vou are extremely busy collecting or analyzing data, and other periods of time when you
must sit and wait. These lulls can be used to revise the research proposal so that they form
the first three chapters of the dissertation.

It mav seem premature to learn about writing dissertations, journal articles, and pa-
pers {discussed below) before you have written vour first research proposal. However, this
learning process is worthwhile because it gives vou a picture of the complete rescarch
process—f{rom identifving a problem to reporting your findings. Thus, your initial steps are
more likely to be pointed in a direction that will lead to your ultimate goal, that is, making
a contribution to research knowledge about education.

We consider general format considerations below and then describe each section of
the dissertation. We emphasize issues and problems that, in our expenence, commonly
arise in dissertation writing.

Format

Some universities prepare a special style manual for graduate students,.whereas others refer
students to a standard style manual. The most commonty used of the standard manuals is
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U FIGURE 2.1

Organization of a Dissertation Reporting an Educational Research Study

Front Matter
Title page
Preface and Acknowledgments
Table of contents
List of tables
List of figures

Body of the Dissertation

Chapter 1. Introduction

a. General statement of the problem

b. Significance of the study

¢. Research hypotheses, questions, objectives, or purposes
Chapter 2. Review of the literature

a. Review of previous research and opinion

b. Interpretive summary of the current state of knowledge
Chapter 3. Research method

a. Research design

b. Sample selection and proczdures for human subject protection

C. Measures

d. Other procedures (¢.g., description of treatment conditions)

e. Time line
Chapter 4. Research findings
" a. Overview of statistical procedures

b. Description of resuits tor each hypothesis, question, objective, or purpose

c. Supplemental analyses
Chapter 5. Discussion

a. Interpretation of each result

b. Limitations of the study

¢. Implications for future research

d. Implications for practice (if applicable)

Back Matter
Bibliography

Appendixes

the Publication Manual of the American Psychological Association. You should follow care-
fully whatever manual you are asked to use. It reflects poorly on your scholarship to make
er-ors in style, especially in your citations. If you hire someone to type your dissertation, you
sucrild check-that this person knows the style that you are required to use.

It is helpful to ask your dissertation chairperson to identify several outstanding dis-
sertations recently completed at your institution. An examination of these dissertations,
together with the prescribed style manual, will give you most of the information needed to
satisfy dissertation requirements. Also, study of the dissertations will give you an idea of
your chairperson’s standards and expectations.

A common problem in writing a dissertation or other research report is figuring the
proper tense to use. The general rule is to use the past tense to describe events that oc-
curred at a point in time prior to the writing of the report. For example, you might write:
“Sixty students were selected from a local school district . . . ”; “Harber (1968) found in her
study that . . . ”; “The Stanford Achievernent Test was developed to measure . .. "; “A t test
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was done . .. " Each of these statements refers to an event or activity that occurred prior
to the writing of the report.

The present tense is used to refer to assertions that continue to be true at the time the
report is written. For example, you might write: “Research has shown consistently that in-
serted questions in text facilitate retention of the text content.” The research has already oc-
curred: hence, the past tense (“has shown”) is used. We can presume that the relationship
between inserted questions and retention continues to be true beyond the observations
made by the researchers; hence, the present tense (“facilitate”) is used. Similarly, you would
write. “the Stanford Achievement Test measures various aspects of academic performance”
because this feature of the test continues to be true at the time the report is written. Also,
you would state that “Table 2 shows that. .. " because the table continues to perform a
function. The table did not show a set of results just at one pointin time. By the same logic.
you would state that “this ¢ value is statistically significant” because the results of a statisti-
cal significance test continue to be true bevond the point that the test was performed.

Front Matter

As shown in Figure 2.1, the front matter includes the title page, the preface and acknowl-
edgments. a table of contents, a list of tables, and a list of figures.

The dissertation title should be brief, yet descriptive. It should incorporate words that
other researchers are likely to use as descriptors in searching ERIC or other indexes to the
literature (sec Chapter 4). Suppose, for example, that a researcher has done an experiment
comparing the achievement gains of sixth-grade students who used computers while
learning American history with the achievement gains of a matched group of students who
did not use computers. An appropriate title would be An Experiment Comparing Conuven-

- tional and Computer-Augmented Instruction in a Sixth-Grade American History Curricu-
lum. This title is brief, yet it gives the reader a good sense of the study’s purpose.
Furthermore. someone who is using such literature-search descriptors as computer in-
struction, history instruction, history curriculum, elementary school, or experiment would
be likely to come across it.

Introductory Chapter

If the introductory section of the research proposal is well written. it can be elaborated into
the first chapter of the dissertation. Both picces of writing cover essentially the same topics.
Some dissertations start with pages of background information before stating the re-
search problem. This information is meaningless to readers, because they do not know why
they are expected to read it. We recommend instead that you state the research problem
within the first two paragraphs and then proceed to present relevant background material.
The introductory chapter of some dissertations includes a separate section that pre-
sents definitions of technical terms that are central to the study. One problem with this ap-
proach is that the terms are defined out of context. Another problem is that if this section
comes at the end of the chapter (as it often does), the reader is deprived of these definitions
while reading the earlier parts of the chapter. We recommend that you define each term the
first time it is used in the dissertation. There is no harm in repeating the definitions again
if you wish to presentali technical terms in one location, possibly in a glossary that appear
as a dissertation appendix. :

Literature Review Chapter

If you write a comprehensive review of the literature as part of your research proposal, you
can use it as the literature review chapter of the dissertation.

53



54

Chapter Two/Developing a Research Proposal

-

Some dissertations fail to make a connection between the studies that are reviewed and
the researcher’s study. You do not want the reader wondering how the reviewed studies re-
late to your study. Therefore, you need to continually show how each set of studies, or each
theory, or each methodological flaw in previous research influenced the design of your study.
Some researchers imake these connections at the very end of the chapter, but that is too late.

Another pitfall to avoid in writing a literature review is that of presenting each study
in essentially the same way. For example, some researchers treat each article in a separate
paragraph and start each article with the name of the researchers who wrote it. Also. they
devote the same amount of space to each study without regard to its importance or rele-
vance. This type of review is tiresome to read and usually does not provide a good under-
standing of what is known about the research problem.

If you are reviewing many studies on the same problem or topic, it is helpful to orga-
nize them into a table. The first step is to decide which features of the studies to abstract,
for example: nature of the sample, procedures or treatments, dependent variables, and
statistical results for each variable. The next step is to review each study and wr nn %
sule description of each feature. Finally, these descriptions are organized i
advantages of this method are its concise presentation style and the ease « - :
ies can be compared. Table 2.1 presents a section from a large table of rhxs tvpe that was
prepared by Ron Thorkildsen for a literature review in a dissertation study of sociai skilis
training for mildly handicapped children. (Thorkildsen'’s table includes 18 studies, two of
which are shown in Table 2.1.) Note that the table concisely presents a great deal of infor-
mation about each study, and it facilitates comparisons between studies.

Research Methods Chapter

In a good research proposal, the research methods will be described in detaii. If so, it will
be easy to expand this section of the proposal into a chapter of the dissertation. Of course,
if the research design and procedures change once the study is underway, the research
methods section needs to be revised to reflect what actually occurred.

In the research methods chapter of dissertations, the main problems we have seen
are insufficient detail and vagueness. Your description should be such that the reader has
a clear,’compiete picture of all your procedures during the course of the study. This is a dif-
ficult goal to accomplish because, as the researcher, you are close to the study and may not
see clearly all that needs to be made explicit. Therefore, it is advisable to give a draft of this
chapter to a few colleagues and to ask them to identify anything they find to be confusing
or incomplete.

Results Chapter

The results chapter of a dissertation presents the research findings, but does not diccuss
them; that task is left for the next chapter.

General procedures for processing and analyzing the research data can "L described
at the beginning of the chapter. For example, you may have decided to remove some of the
research participants from the database because they had missing data on too manvy vari-
ables. This decision affects some or all of the data analyses, and so it is appropriate to dis-
cuss it at the outset of the chapter. Other matters of general relevance are the computer
programs used to analyze the data, transformations of scores to make them amenable to
statistical analysis, and the organization of the chapter.

One of the best ways to present the results of statistical or qualitative analyses is to or-
ganize them around the study’s hypotheses, questions, or objectives. Each hypothesis, for
example, would be stated in the same form as it was presented in the introductory chapter
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of the dissertation. Then all findings pertinent to this hypothesis would be presented. If the
study tested five hypotheses, there would be five sections of the chapter, each dealing with
a separate hypothesis. - :

A useful approach to preparing the results chapter is to start by putting the results for
each hypothesis, question, or objective in a table or figure. These graphic displays present
results more clearly and economically than is possible in text presentation. After studying
each table or figure, you can write a paragraph or two explaining what it contains and
drawing the reader’s attention to noteworthy findings.

You should avoid discussing every entry in the table or figure, whether significant or not.
This style of presentation is boring, and it defeats the purpose of using tables and figures. The
Publication Manual of the American Psychological Association explains the distinguishing
features of tables and figures, and provides detailed instructions for constructing them.

Often the results of the planned analyses will suggest questions or hypotheses that
were not part of the original dissertation proposal. If the available data can be used to ad-
dress them, it is entirely appropriate to do supplemental analyses and to report them in a
separate section of the results chapter. In certain situations, it evess is appropriate to repoit
supplemental analyses in the discussion chapter. For example, y<::t may suggest an alter-
native explanation for one of your results in this chapter, and you may find that vou can
analyze some of your data to determine whether the explanation is viable.

Similar principles of presentation apply to the analysis of qualitative data. The results
of the analyses can be organized according to the study’s hypotheses, questions. or cbjec-
tives. If the study consisted of a set of case studies, the analyses {or eacli case study can be
presented separately. If possible, each case study should be organized similarly in order to
facilitate comparisons between them.

The results of a statistical analysis can be presented concisely in a table and a few
paragrapns of text. In a qualitative research study, however, the analysis of a case may re-
quire many pages of text. If you have studied multiple cases, you should consider making
each one the subject of a separate chapter. Also, a different reporting style is used for case
study findings than for statistical findings. The style relies on'literary conventions such as
story telling, vivid description, and a subjective point of view. We discuss this type of re-
porting style in Chapter 14.

Discussion Chapter - .

The last chapter of a dissertation usually includes a brief summary of the research prob-
lem and method, an interpretation of each resulr, and a discussion of the limitations of the
study and the implications of the findings.

A key task in writing the discussion chapter is to identify and interpret the important
results. In examining each result, you should ask yourself such questions as: Is this an
importantresult, and if so, why? Is it cc.asistent with the results of previous research? If not,
why not? Is there an existing theory thau can explain the result? Does the result suggest the
need to modify existing theory: Are there alternative explanations of the result? Is one al-
ternative explanation more plausible than others? Does the result merit further investiga-
tion to clarify it? If so, what form migh such investigation take?

Your answers to these questions will be of great interest to other researchers for sev-
eral reasons, including the fact that you were an eyewitness to the data-collection process.
As an eyewitness, you have a better feeling for what the data mean than do other re-
searchers, who must rely on your report for an understanding of what happened.

In discussing the study’s methodological limitations, you should note problems that
occurred in campling procedures, instrumentation, data collection, and data analysis.
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Some of the problems may be inherent in the research design, whereas others may have
occurred in the execution of the study. [f an observed resultwas contrary to prediction, you
should consider whether it was due to methodological flaws.

Itis desirable to add a section on the implications of the findings for practice, if there
are such implications. You can present speculations here that would be out of place in the
results chapter.

Also desirable is a section that suggests questions for further research. The reason for
this recommendation is that your experience in doing a study has put you in a good posi-
tion for identifying the important questions that should be investigated next. Other re-
searchers can combine your judgments with their own in order to design studies with the
best likelihood of yielding important new knowledge.

Back Matter

The back matter of a dissertation usually consists of the bibliography and one or more
appendixes.

The bibliography must list all the references that were cited in the body of the disser-
tation. Depending upon your institution, it may be permissible also to include pertinent
references that were not cited. Whatever style inanual vou use, your citations should be ac-
curate down to the last comma.

Appendixes are used to present information that is not critical to the study, but wxll be
of interest to some readers. For example, appendixes are appropriate for statistical results
that are not essential to the study (e.g., psychometric data for the research measures) and
locallv developed research measures (e.g., interview schedules and training materials).

Preparing a Journal Article

You have much to gain by preparing one or more journal articles based on your disserta-
tion as soon as you have completed it. Many employers who have an open position for an
educator with an advanced degree are interested in the publications of applicants. If you
are able to list one or more publications (especially research publications) on your vita or
resume, this will be to your advantage in obtaining a position.

The first step in preparing a research article is to decide what journal is most likely to
publish studies on the problem that you investigated. The best candidates can be identi-
fied by checking the bibliography of your dissertation. You are likely to find that a few jour-
nals published the majority of studies that you cited as pertinent to your research problem.
These journals are the ones most likely to accept your article for publication.

Another factor to consider in selecting a journal is its reputation. Some education
journals are more widely read and more influential than others. Also, refereed journals
generally are regarded more highly than nonrefereed journals. A refereed journal is one in
which articles are evaluated by a panel of acknowledged experts to determine whether

they merit publication. Most refereed journals prominently display their panel of review-

ers at the front of each issue.
Once you decide upon the journal in which you wish to puohsh you should examine
the typical length and format of recently published articles in it. You also should check

whether the journal follows the publication guidelines of the American Psychological As--

sociation {(APA). In fact, most journals that publish educational research do follow these
guidelines, which appear in the Publication Manual of the American Psychological Associ-
ation. This publication provides detailed instructions on manuscript organization, con-
tent, and reporting style.

4 Touchstone in
Research

Cabell, D. W. (1998).
Cabell's directory of
publishing opportuni-
ties in education (Sth
ed ). Beaumont, TX:
Cabell Publishing.
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A study by Bruce H ia
that affect a study’s publishabilitv in a research journal.?8 They selected a random sample
of 128 educational research articles publishied in 1983 aiid had them rated by a panel of ex-
perienced researchers. The panel judged that 54 of the articles (about 42 percent) should
have been rejected or accepted only after major revisions. Hall and his colleagues asked the
panel to indicate the specific shortcomings that led them to make these judgments.
Table 2.2 shows the most frequently cited shortcomings. Most involved flaws in research
methodology (e.g., not establishing the validity and reliability of the measures used) or
problems in how it was reported (e.g., not clearly describing the study’s limitations). Be-
fore submitting an article to a journal, you may find it helpful to check it against this list of
shortcomings.

The list shown in Table 2.2 is helpful, but it omits one criterion of research publisha-
bility that we believe is particulartv important. Ronald Good and James Wandersee allude
to this criterion in their statement, “The most challenging and important job that a re-
viewer or an editor has to perform is deciding whether or not a particular study was worth
doing... "

Asiournal editor selves, vwe have rejected research n: 35 becausewe conis!
not figure out why the study was worth doing, or in other words, why it was importan:.
Conversely, we have accepted research manuscripts for publication because the study was
important—despite flaws in methodology. For this reason, we emphasize the need ‘o
ground vour study first and foremest in the research literature. You: awareness of what is

Specific Shortcomings Cited by Judges to Substantiate Decisions to Reject
or Require Major Revisions in Educational Research Articles

Percentage of the 54

Specific Shortcoming Articles Cited
1. Validity and reliability of data-gathering procedures not established 43
2. Research design not free of specific weaknesses 39
3. Limitations of study not stated 21
4. Research design not appropriate to solution of the problem 28
5. Method of sampling inappropriate 28
6. Results of analysis not presented clearly ’ 28
7. Inappropriate methods selected to analyze data 26
8. Report not ciearily written © 26
9. Assumptions not clearly stated 22

10. Data-gathering methods or procedures not described 22

Source: Adapted from table 8 on p. 188 in: Hall, B. W., Ward, A. W., & Comer, C. B. (1988). Published educational research:
An empirical study of its quality. Journal of Educational Research, 81, 182-189. Reprinted with permission of the H~len
Dwight Reid Educational Foundation. Published by Heldref Publications, 1319 Eighteenth St., NW, Washington, DC 20036-
1802. Copyright © 1988

28. Hall, B.W,, Ward, A. W., & Comer, C. B. (1988). Published educational research: An empirical study of its quality.
Journal of Educational Research, 81, 182-189.

29. Good, R. G., & Wandersee, |. H. (1991). No royal road: More on improving thc quality of published educational
research. Educational Researcher, 20(8), 24-25. Quote appears on p. 24.
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known and not known about the problem you wish to investigate allows you to create a case
for the importance of vour study by showing how it contributes to the research literature.

Preparing a Paper for a Professional Meeting

Itis a rewarding experience to present a paper based on your dissertation at a professional
meeting. You can list it on your vita or resume as a professional accomplishment. Also, it
helps vou become better known to your colleagues.

Educatonal associations such as the American Educational Rescarch Association
(AERA) and the Association for Supervision and Curriculum Development (ASCD) an-
nounce a “call for papers” manyv months in advance of their annual mecting. The call for
paperswill appear in one of the association’s publications, which are sent to all members.
[ts purposc is to invite members to submit proposals for papers to be delivered at the meet-
ing. If vour proposal is accepted, vou usually are obligated to attend the meeting in order
to deliver the paper in person. Therefore, itis inadvisable to submit a paper proposal un-
less vou are reasonably certain that vou (or a research colleague with whom vou have
workedi will be able to attend the meceting.

Some associations automatically submit copies of papers presented at their meetings
to ERIC see Chapter 4) in order 1o widen their distribution. If the association does not do
this. vou can submit a copy of the paper to the appropriate ERIC clearinghouse (see ap-
pendix A} on vour own initiative.

Papers presented at professional meetings generally are similar in form to articles
published in research journals. You may have occasion, however, to present your study at
a meeting ot policy makers or practitioners who hauve limited understanding of research
methodology. Patricia Haensly, Ann Lupkowski, and James McNamara developed a
method called a chart essay that meets this need for a‘less technical presentation style.¢
The chart essay simplifies the elements of a research study by using charts to focus the au-
dience’s auention on aspects of the study that are most relevant to policy making.

Haensly and her colleagues illustrated the method using a study that determined the
impact of students’ participation in extracurricular activities on their high school grades.
A chartessayv format was used to present the findings to a conference of educators of gifted
children. One of the charts is reproduced in Figure 2.2. The chart’s banner states one of the
study’'s research questions. The findings relevant to the question are stated in a form that
does not require special expertise in statistics.

The “Trends™ staied at the bottom of the chart are concise, nontechnical, and de—
scriptive of the statistical findings. Trends statements are one of the most important ele-
ments of the chart essay:

Taken collectively these trends statements provide the'executive summary. At any pointin the
conference briefing session, they can be casily referenced . . . |We| have found that trends state-
ments are often quoted directly in press releases. ddmmmmuvc reports, and public meetings.®!

A feature of the chart essay format that helps readers understand complex research results
is that each aspect of a study—for example, each research question—is shown on a sepa-
rate one-page chart.

30. Haensiv, P A, Lupkowski. A. E., & McNamara, . F. (1987). The chart essay: A strategy for communicating research
findings 1o policymakers and practitioners. Educational Evaluation and Policy Analysis, 9,63-75. See also: Jones,
B. K., & Mitchell, N. (1990). Communicating evaluation findings: The use of a chart essay. Educational Evalua-
tion and Policy Analysis. 12, 449-462.
31, Ibid.. p. 70.

-
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Sample Chart Essay from a Presentation on a Study of Extracurricular
Activities in High School

Research Question Eleven

Does participation in student government contribute significantly
to academic success in high school?

High Moderate Some No
Involvement Involvement Involvement Involvement
% % % . %

Very High Grades 100.00 64.7 38.6 18.0
"
High Grades — 353 26.5 39.2
e
Moderate Grades — — 337 39.9
c ‘
Low Grades — — 12 ) 29
D"
Trends

* Al high school students highly nvolved in student govarnment "OO%) earnac very high grades

* All mgh school students with moderate involvement in student governiment (527 plus 35.3 or
100%) earned very high or high grades.

* Most high school students with some involvement in student government (38.6 pius 26.5 or 65.1%)

. ) earned very high or high grades. P
« High school students not involved in student government were least likely to earn high or very high
grades. o

Source: Figure 4 on p. 71 1n: Haensly, P A | Lupkowski, A. E., & McNamara, J. F. (1987). The chart essay: A strategy
for communmicating research findings to policymakers and practitioners. Educational Evaluation and Policy Analysis,
9, 63-75

RECOMMENDATIONS FOR
lanning and Reporting Research

-

. Select a research problem early in your graduate program.

. Ground your research problem in existing literature relating to the problem.

3. Allow sufficient time to plan the study (typically several months or fonger) so *Hat lt

. is well designed and likely to contribute to knowledge’ about education. R

4. Conduct a pilot study of.the research procedures in order to ldentlfy and correct
flaws before the main study.

5. Create a realistic time line for completing the various stages of the study.

6. In writing theresearch proposal and final report, mclude a sound ratronale for each
of the studys hypotheses, questions, -or objectives. TR

N
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7. In writing the research proposal and final report, show how the studies included in
the literature review relate to the present study.

8. In reporting the results of data analyses, relate them explicitly to the studys
hypotheses, questions, or objectives. ‘

9. Consider alternate explanations of the findings in the dxscussnon section of the
final report.

10. Study journal style requirements before submitting a research manuscript for

publication.

vV SELF-CHECK TEST

Circle the correct ans.ver to each of the following questions.
The answers are provided at the back of the book.

“There will be no significant difference between
the scores on a measure of achievement of high-
and low-anxious students” is a hypothesis written
in form.

. Limitations of a study’s research design and

method are discussed in the chapter of a
thesis or dissertation.

a. research findings

a. directional b. research method
b.interrogative ¢. discussion

c. null d. introductory

d. objecuve . A thesis or dissertation

. When 2 construct is thought of as a characteristic

that can take on more than one value, it is called a
a. vaniable.

b. replicable construct.

¢. hypothetical construct.

d. theoretical entity.

. Replication research is particularly useful for

a.identifying new variables that correspond to a
construct.

b. determining the social significance of a research
finding.

¢. testing a hypothesis derived from theory.

d. determining whether a research finding general-
1zes to other populations.

. A pilot study generally should be conducted

a. after the research proposal has been approved
by the dissertation committee.

b. whenever the research study involves testing the
effects of a new instructional procedure.

¢. whenever the research study involves replication
.and exension.

d. after cevelopment of the measures to be used in
the research study.

a. is similar to a research proposal except for the re-
search findings and discussion chapters.

b. is similar to a research proposal except for the lit-
erature review chapter.

C. is organized very differently from a research
proposal.

d. is organized very differently from research arti-
cles in journals.

. A chart essay is

a. a type of research artncle written for a practi-
tioner journal.

b. a commentary on the direction that research on
a particular problem should take.

<. a nontechnical format for presenting research
findings.

d. a presentation format specifically intended for
reporting qualitative research findings.
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+ Ethical, Legal, and Human Relations
Issues in Educational Research

OVERVIEW

If your proposed study involves collecting data from human participants, you will need to de-
scribe how you plan to protect them from possible harrn, and submit this information 1o an i
stitutional review board at your university or research aqency in this chapter we suggest
strategies for designing a research study that conforms ¢ oih
tions for protecting research participants from various types of harm. We also describe how to
build a posttive relationship with individuals whose cooperation and involvement you will need
throughout your research study.

MGG standards ana wegsi reguia-

OBIJECTIVES
After studying this chapter, you should be able to

1. Give examples of research situations 5. Describe several methods that re-
involving legal, ethical, or human rela- searchers can use to ensure the privacy
tions issues, and describe how such is- and confidentiality of research data.
sues can be handled effectively. -6. Describe two approaches for debrief-

2. Describe codes of ethical standards ing participants following research that
prepared by the American Educational involves deception.

Research Association and other profes-
sional associations.

. Describe the purpose and procedures

of an institutional review board.

. Describe the procedures that should

be included in a proposal for a re-
search study to ensure that partici-
pants are protected from harm.

. Explain the ethical issues that can arise

when publishing reports of a research
study.

. Describe four aspects of field research

that require positive human relations
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Introduction

It is commonly assumed that researchers are ethical, because they are motivated by the
noble goals of discovering new knowledge and contributing to professional practice. Yet
there is evidence that calls this assumption into question. Marcel LaFollette conducted a
survey of professional scientists in which they were asked whether they had direct knowl-
edge of research fraud (data falsification, incorrect reporting of findings, and plagiariz-
ing).! Nineteen percent of the scientists reported they knew of such fraud. Some cases of
fraud or uncthical behavior have been widely reported, such as the so-called Tuskegee
study which withheld medical treatment for African-American men with syphilis in order
to study the progression of the disease.?

The fields of cultural studies and critical theory (see Chapter 15) also give us reason to
question the ethical basis of research. An essential assumption of these fields of inquiry is
that all individuals are enmeshed in relationships of power with other individuals. No one
is truly free: rather, we are dominated by other individuals or institutions, often in subtle
ways. This is no less true of research. As cultural and critical theorists see it, researchers
stand in a position of power over the individuals whom they study. If we accept this as-
sumption, it is important for researchers to become aware of their position of power and
to avoid, or minimize, misuse of that power.

One manifestation of this concern is the shift in terminology used to refer to the indi-
viduals whom rescarchers study. The traditional term was subjects. Now the preferred term
when reporting about individuals who were studied in a research project is participants or
their customary designation in society (e.g., students, teachers, or administrators.3 Use of
such terms conveys a sense of individuals' role as active, willing agents in research study.
We, 100, use this terminology in this chapter. However, some of the literature on protection
of research participants, including federal regulations (described below), refers to them as
human subjects. so we occasionally use this term as well.

Examples of Ethical Problems in Educational Research

Researcher A collects data about the personality characteristics of certain students, and
tells the students’ teacher about the results. This information influences the teacher to in-
terpret the behavior of certain students in a more negative light than if he did not know the
information. :

Researcher B presents sccond graders with a large stack of cards to sort into piles ac-
cording to shape and color.? The task proves overwhelming and unpleasant to some stu-
dents. One student begins to look around the room and pavs less attention to the task,
while another becomes tense and begins sorting so fast that her error rate becomes ex-
tremely high. .

Rescarcher C identifies some teachers as more effective and others as less effective
based on performance criteria (e.g., students’ gains on an achievement test). The re-
searcher then observes the teachers’ classroom behaviors to determine what makes them
effective or ineffective. An administrator learns that one of the teachers was classified as
“less effective” by the researcher, and this information influences her to withhold a merit
pay raise from the teacher.

1. LaFollette. M. C. (1994). Research misconduct. Society. 31(3). 6-10.

2. Jones, |. H. (1993). Bad blood: The Tuskegee syphilis experiment. New York: Free Press.

3. See p. 65 of: Publication manual of the American Psychological Association (5th ed.). (2001). Washington. DC:
American Psychological Association.

4. This example is taken from page 121 in: Koocher, G. P, & Keith-Spiegel, P. C. (1990). Children, ethics. & the law.
Lincoln. NE: Universitv of Nebraska Press.
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Researcher D does research using a new machine that measures muscle activity dur-
ing certain sports movements by creating electrical fields around the arms and legs. The
machine causes temporary tingling in some individuals’ extremities. One of these individ-
uals expresses concern that the machine has caused permanent muscle damage o his arm.

Researcher E sends bilingual research assistants to interview poor Chicano families in
Texas about their attitudes toward their children’s schools.> Her goal is to provide the
schools with information to help them meet the needs of children whose families have re-
cently moved to the area. The researcher is not aware that many of the interviewees are il-
legal aliens, who suspect that the research may involve U.S. Immigration authorities. Some
research participants become suspicious of the educators who sponsored the research
study and fabricate answers to conceal their citizenship status. Others in the community,
hide from the researcher, thus ruining the random sample design.

All these problems have arisen in actual research. They harm or create inconvenience
for the individuals being studied. Furthermore, they can hamper subsequent studies be-
cause legislators, administrators, and other individuals have become concerned about
possible complaints, lawsuits, or other negative consequences. Therefore, professional as-
sociations and federal agencies have developed policies and procedures to minimize such
problems. We describe these policies and procedures in the next sections.

Regulation of Research Ethics through Formal Policy

Ethical behavior in conducting educational research is in large part a personal matter. Your
decisions regarding ethical questions and dilemmas that arise in a research study will re-
flect the depth of your moral reasoning and values. They also will reflect your understand-
ing of ethical policies and procedures that have been put into place by professional
associations and the government.

American Educational Research Association

Various professional associations concerned with educational research have developed
ethical standards to guide the conduct of their members. For example, professional asso-
ciations have developed specialized ethical standards to guide program evaluation (see
Chapter 17) and testing (see Chapter 7). Of more general relevance are the standards de-
veloped by the American Educational Research Association. Its publication Ethical Stan-
dards of the American Educational Research Association contains 45 standards organized
under six main topics. Figure 3.1 reproduces the preamble and an illustrative standard for
each topic. We recommend that you obtain a copy of the Ethical Standards and study it
carefully. You will find that some of the standards deal with ethical issues of special con-
cern to beginning researchers.

American Psychological Association

Many educational researchers belong both to AERA and to the American Ps, . “ological
Association (APA). APA published a document, Ethical Principles of P<:'_hologists and
Code of Conduct, to guide its members, state psychology boards, courts, and other
agencies.® The document contains (1) a general category of ethical standards, followed
by standards for (2) evaluation, assessment, or intervention; (3) advertising and other
public statements; (4) therapy; (5) privacy and confidentiality; (6) teaching, training,

5. This example is taken from page 3 in: Sieber, J. E. (1992). Planning ethically responsible research. Thousand Oaks,
CA: Sage.

6. APA also has a set of ethical standards for research involving animals: American Psychological Association.
(1996). Guidelines for ethical conduct in the care and use of animals. Washington, DC: Author.
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Preambies and [llustrative Standards from the Ethical Standards
of the American Educational Research Association

|. Responsibilities to the Field

Preamble. To maintain the integrity of research, educational researchers should warrant their research
conclusions adequately in a way consistent with the standards of their own theoretical and method-
ological perspectives. They should keep themselves well informed in both their own and competing par-
adigms where those are relevant to their research, and they should continually evaluate the criteria of
adequacy by which research is judged.

Hllustrative standard. Educational researchers should attempt to report their findings to all relevant stake-
holders, and should refrain from keeping secret or selectively communicating their findings.

Il Research Populations, Educational Institutions, and the Public

Preamble. Educational researchers conduct research within a broad array of settings and institutions,
Jincluding schools, colleges, universities, hospitals, and prisons. it is of paramount importance that edu-
cational researchers respect the right, privacy, dignity, and sensitivities of their research populations and
also the integrity of the institutions within which the research occurs. Educational researchers should be
especially careful in working with children and other vulnerable populations. These standards are in-
tended to reinforce and strengthen already existing standards enforced by institutional review boards
and other professional associations. lllustrative standard. Educational researchers should be sensitive to
the integrity of ongoing institutional activities and alert appropriate institutional representatives of pos-
sible disturbances in such activities that may result from the conduct of the research.

. Irtellectual Ove..ership

Preamble. Intellectual ownership is predominantly a function of creative contribution. Intellectual own-
ership is not predominantly 3 function of effort expended.

lllustrative standard. All those, regardless of status, who have made substantive creative contribution
to the generation of an intellectual product are entitled to be listed as authors of that product.

V. Editing, Reviewing, and Appraising Research

Preamble. Editors and reviewers have a responsibility to recognize a wide variety of theoretical and
methodological perspectives and, at the same time, to ensure that manuscripts meet the highest stan-
dards as defined in the various perspectives.

lllustrative standard. Editors should insist that even unfavorable reviews be dtspassnonate and con-
structive. Authors have the right to know the grounds for rejection of their work.

V. Sponsors, Policy Makers, and Other Users of Research ~ -

Preamble Researchers, research institutions, and sponsors of research jointly share responsibility for the
ethical integrity of research, and should ensure that this integrity is not violated. While it is recognized
that these parties may sometimes have conflicting legitimate aims, all those with responsibility for re-
search should protect against compromising the standards of research, the community of researchers,
the subjects of research, and the users of research. They should support the widest possible dissemina-
tion and publication of research results. AERA should promote, as nearly as it can, conditions tonducive
to the preservation of research integrity.

lllustrative standard. Educational researchers should not accept funds from sponsoring agencies that re-
quest multiple renderings of reports that would distort the results or mislead readers.

VI. Students and Student Researchers

Preamble. Educational researchers have a responsibility to ensure the competence of those inducted
into the field and to provide appropriate help and professional acvice to novice researchers.
lllustrative standard. Educatione! researchers should not permit personal anirnosities or inteliectual dif-
ferences vis-a-vis colleagues to foreclose student and student researcher access to those colleagues, or
to place the student or student researcher in an untenable position with those colleagues.

Source: Adapted from: American Educational Research Association. (1992). Ethical standards of the American Edu-
cationa' Research Association. Educauonal Researcher, 21, (7), 23-26
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-

supervision, research, and publishing; (7) forensic activities; and (8) resolution of ethi-
cal issues. Several of these standards are relevant to the conduct of research, particularly
standards 2, 5, 6, and 8.

The Federai Government
Governmental concern for protecting the rights of individuals from unethical research

. practices grew enormously following the Nazi regime in Germany, which ended after World

War II. The Nuremberg Code was adopted as an outcome of the trials of 23 Nazi physicians
for crimes against humanity. It provided a statement of the rights of individuals to under-
stand and freely choose whether to participate in research.

‘The Nuremberg Code greatly influenced the develcpment of medical ethics, which in
turn influenced the development of ethics policies by social scientists (see preceding sec-
tion) and national governments. In the United States in the 1960s and early 1970s, the gov-
ernment established federal definitions and regulations governing research performed
with funding from federal agencies. .

These definitions and regulations were updated in 1361, when the U.S. Government’
Office for Protection from Research Risks (OPRR) published the Code of Federal Reguia-
tions for the Protection of Human Subjects.” The policy extends legal regulations previ-
ously in force and requires any institution that conducts research funded by a U.S.
government agency to establish an institutional review board (IRB). Because of the im-
portance of an IRB to the conduct of educational research, we describe it in depth in the
next section.

Legal requirements for the protection of research participants in the United States and
other.countries undoubtedly will change as new issues arise. Therefore, the information
we present in this chapter may no longer be current at the time you conduct your research
study. Universities and large research agencies typically have a human-subjects compli-
ance office that can inform you of regulations that are in effect for the type of study vou
plan to do.

Institutional Review Boards

An institutional review board (IRB) is a group of individuals who are authorized by an iu:-
stitution to determine whether research studies by colleagues affiliated with the institution
comply with institutional regulations, professional standards of conduct and practice,
and—most critically—the human-subjects provisions of the Code of Federal Regulations
for the Protection of Human Subjects (hereafter, Federal Code). An IRB has at least five
members, and their qualifications must satisfv criteria specified in the Federal Code (Para-
graph 46.107).

Much of an IRB’s work focuses on provisions for human-subjects protection in pro-
posed projects, but it also is authorized to review research in progress. In addition, an IRB
might oversee provisions for human-subjects protection in the collection of data in a for-
eign country by researchers affiliated with the institution, and the use of data that were col-
lected in a previous project (Paragraph 46.101). '

The Federal Code specifies that certain types of educational research are exempt from
the human-subject provisions specified in the Code, including IRB review. However, it is

7. Office for Protection from Research Risks, Protection of Human Subjects. (1991, June 18). Protection of human
subjects: Title 45, Code of Federal Regulations, Part 46 (GPO 1992 0-307-551). OPRR Reports, pp. 4-17. Also avail-
able at www.ohsr.od.nih.gov/mpa/45cfr46.php3; or Appendix B of: Sales, B. D., & Folkman, S. (Eds.). (2000).
Ethics in research with human participants. Washington, DC: American Psychological Association.
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our experience that an institution (typically, a university) will require all proposed research
projects, including those to be conducted in educational settings, to undergo IRB review.
Because the risks to participants in educational research studies typically are minimal, the
[RB might expedite the review process.

Aswith any regulations or regulatory agency, the Federal Code and IRBs are subject to
different interpretations and ambiguities. In our experience, cne of the main issues in-
volves student-gencrated research, conducted either out of personal interest or as a course
requirement. lor example, il a course instructor asks you to develop an interview sched-
ule and test it by using it to collect and analyze data from a small nu.nver of individuals,
does this constitute a research project that must be proposed ai. . .ubmitied to an IRB for
approval?

The Federal Code defines research as “a systematic investigation, including research
development, testing and evaluation, designed to develop or contribute to generalizable
knowledge™ (Paragraph 46.102.d). Generalizable knowledge has come to mean empirical
findings that are reported in a formal manner (e.g., in a conference paper, technical re-
port. or journal article) and that the investigator claims to be a contribution to research
knowledge. By this definition, a research project conducted by a student as a course re-
quirement does not constitute research that needs to be submitted, at the proposal
stage. to an IRB for approval. Neither would a study conducted by a school district (e.g.,
a questionnaire survey of teachers’ staff development needs or an analysis of student
achievement scores across several school years) so long as the study's findings are used
internally and not reported as generalizable knowledge about school districts in general.
However, doctoral dissertation research requires IRB approval because the dissertation
constitutes a publication of generalizable knowledge: The dissertation abstract is pub-
lished in Dissertation Abstracts International, and anvone can secure a copy of the dis-
sertation itself.

If you have any doubt about whether your proposed study conforms to the Federal
Codc’s definition of research, you should submit it to an IRB for an opinion. One situation
in particular requires special consideration. Suppose you are doing a research study as a
course or degree requirement, and the faculty does not require IRB review because there
is no expectation that the study will produce generalizable knowledge. However, suppose
that you do an excellent study that merits publication in some form. (We have come across
undergraduate honor's theses and master'stheses of high research quality.) If you have not
had prior IRB approval for the study, there are likely to be serious adverse consequences if
vou try to publish it in a journal or report it at a conference. Therefore, if you have any as-
piration to report your rescarch findings, you should discuss the need for advance lRB ap-
proval with vour faculty advisors or local IRB members.

Criteria for IRB Approval of Research

The Federal Code describes specific criteria that a proposed study must satisfy to provide
adequate protection to research participants (Paragraph 46.111). The IRB will use these
criteiia to assess whether to approve the study. An abbreviated version of the criteria as
they appear in the Federal Code is shown in Figure 3.2. In the following sections, we de-
scribe procedures and issues that are involved in satisfying these criteria.

Assessment of the Risk-Benefit Ratio

In reviewing the protocol for a pianned study, the IRB considers carefully the study’s risk-
benefit ratio. A risk-benefit ratio is the balance between how much risk the participants

67
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Criteria for IRB Approval of Research

—_

- Risks to subjects are minimized: (i) by using procedures which are consistent with sound research de-
sign and which do not unnecessarily expose subjects to risk, and (i) whenever aspropriate, by using
procedures already being performed on the subjects for diagnostic or treatment purposes

. Risks to subjects are reasonable in relation to anticipated benefits, if any, to subjects, and the im-
portance of the knowledge that may reasonably be expected to result.

3. Selection of subjects is equitable.

4. Informed consent will be sought from each prospective subject or the subject’s legally authorized rep-

resentative.

5. Informed consent vvill be appropriately documented.

6. When appropriate, the research plan makes adequate provision for monitoring the data collected 1o
ensure the safety of subjects.

. When appropriate, there are adequate provisions to protact the privacy of subiec: s and to mainta
the confidentiaizy of data.

8. When some or all of the subiacts are likely to be vulnerable to coerci . or undu

i children, prisoners, pregnant women, mentally disabled persons, or economucally or \

| disadvantaged persons, additional safeguards have been included in the study to protect e righis

I and welfare of these subjects.

N

~

Source: Adapted from Paragraph 46.111 of: Office for Protection from Research t
jects. (1991, June 18). Protection of human subjects: Title 4%, Code of Federal fis.x
0-307-551). OPRR Reports, pp. 4-17.

will be exposed to and how much good is likely to result from the study. Risk o participants
might be physical, psychological, or legal. Benefits can be considered in terms of how help-
ful the study is to participants, to some other group (e.g., the population to which the results
will be generalized), or to the advancement of research knowledge. If risks are more than
minimal, an assessment is made of the benefits to be expected from carrying out the study.
Then the risks and benefits are subjectively compared to determine whether the latter suf-
ficiently outweigh the former.

To illustrate, consider the example of Researcher D at the beginning of the chapter.
(The case is based on an actual study.) The proposed research involved physical risk be-
cause of the unknown side effects of the newly developed machine for exciting muscles
usecd by the rescarcher. To deal with this risk ethically, the rescarcher first should do an ex-
haustive review of the literature. The review should seek to determine that no adverse di-
rect effects or side effects have been discovered from use of the type of equipment involved
in the proposed research. If any adverse effects are found or suspected, the researcher
should note their severity and incidence of occurrence and procedures that can be used to
minimize and treat them.

‘Once the risks are assessed, the benefits of the proposed research should be deter-
mined. Is this study really necessary? What new knowledge is it likely to yield? For exam-
ple, suppose the machine that Researcher D wishes to use proves to be more effective for
measuring the speed of muscle recovery after exercise than machines currently in use.
This potential benefit, however, still might not outweigh the risk of physical harm to
which research participants would be exposed. However, suppose that the machine, if
proved accurate, could be used to detect the onset of neuromuscular disease more
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quickly than existing machines, as well as to measure the effectiveness of different phys-
ical education training procedures. In this case, IRB members might judge that the po-
tential benefits of the study outweigh the physical risks to which research participants will
be exposed.

Although the risk-benefit ratio appears to be a sound ethical approach, it puts the IRB
in the position of “playing god” with other people’s lives. One can argue that individuals
have absolute rights that an IRB cannot dismiss simply because of a favorable risk-bene-
fit ratio. In fact, these absolute rights are protected through provisions for informed con-
sent, privacy, and confidentiality, which we describe above. Thus, even if an IRB approves
a research proposal, it cannot take away the rights of individuals to be informed of the
study’s purpose and to freely choose to decline participation without penalty.

Selection of Participants

If the rescarchers sample includes minors or members of vulnerable populations (e.g., dis-
abled students), he is expected to take special precautions to protect them from risk. In ad-
dition, participants must be selected equitably, such that any individual in the available
population has a rcasonable chance of being in the sample. For example, this guideline
would prohibit a researcher from asking a teacher to select a group of students from her
classroom to participate in an out-of-classroom experiment. This procedure is unaccept-
able because the teacher might view participation in the experiment as a special privilege,
and therefore choose students whor she wishes to reward for one reason or another. Stu-
dents who are not sclected might feel resentment or a loss of self-esteem. To avoid this po-
tential harm to students, the researcher is expected to take steps to ensure that students
are selected equitably. Selecting students by a random drawing would be one way to sat-
isfv this requirement.

Informed Consent

Researchers must inform each individual about what will occur during the research study,
the information to be disclosed to the researchers, and the intended use of the research
data that are to be collected. If adultsare the participants, they must give their consent. In
the case of minors, researchers must obtain only their assent, because minors cannot
legally give consent. However, in most cases, consent is needed from the child’'s main care-
taker (usually a parent), and also from appropriate school personnel if the research is car-
ried out in the schools. ' ‘

Each participant should receive an explanation of the tests and experimental proce-
dures to be used. This explanation must satisfy the participant that participation is im-
portant and desirable and that it is to his or her advantage to cooperate. Participants also
must be informed that they can withdraw from participation at any time, and their re-
quests to do so must be honored. If they are promised payments, rewards, or grade cred-
its for participation, they must be offered these incentives even if they subsequently
withdraw from the study. To do otherwise would be to give the impression that there is a
penalty associated with leaving the study.

The IRB requires that each prospective research participant receive a letter describing
the research and the conditions of their participation. The letter must be written in lan-
guage that is understandable to them. Individuals who agree to participate in the study
need to sign and return a copy of the letter, and keep a copy for themselves. Figure 3.3
shows an informed-consent letter from a qualitative research study carried out by Judy
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T R

IGCORE 3.3

Letter to Obtain Informed Consent from Participants in a Research Studv
f the Composing Process of Patrol Officers

Dear ... Patrol Officer:

I am a student at the University of Oregon working on.my doctoral degree in teacher education. | am
particularly interested in teaching writing. There is a large body of research that describes how students
write various types of assignments, but very little about how people write once they leave school and
enter a profession. | suspect that writing in the professions is, in some ways, quite different from writ-
ing in school. This study is my initial effort to discover what differences exist. | have chosen to study the
way patrol officers write reports, not only because it is a large part of your job, but also because of the
legal importance of those reports. | am seeking volunteers for my study, and | am hoping you will con-
sider being one of those volunteers.

What we know about student writers includes: (a) how they plan/organize, (b) how they get thair
thoughts on paper (i.e., how many words they write in each turst, how much re-recding they do as they
write, etc.), and (c) how much revising, crossing out, or changing they are likely to do. We alsc knicew
something about how word processors have affected the writing process. These are the things | would
like to study among patrol officers, and eventually people in other professions as weli

My study is descriptive, not evaluative. It does not deal with the content of your reports, but mereh
the process you use to write them. | want 1o capture realistic scenarios including breaks, interruptions,
and any envircnmental influences on your writing.

If you decide to participate in my study, here is what would happen:

1. I will interview you to find out about your writing style, any writing instruction or assisiance you've
received, and the wniting expected of you as a patrol officer. This interview will i:kely last 45-60 min-
utes. | will tape record the interview and transcribe your comments for future reference.

2. I will accompany you in the patrol car during at least 1 shift to learn more about the context in which
you write.

3. I wiil videotape you as you write at least 2 reports. One camera will be focused on the report form
you are writing. A second camera will film you at a distance to capture your writing environment.

4. After videotaping the writing of your report, you and I will view the tape together. I will ask you ques-
tions about your writing and will tape record your responses. I might ask you how you use your notes,
which parts of the report were the easiest or hardest and why, why you chose a particular word, or
what you were thinking during pauses. | will obtain a copy of your final report and your notes to use
during the analysis phase of my study.

5. After collecting data for my study, | will analyze the results. You will be given the opportunity to read
the portion of my dissertation that pertains to you. A copy of the completed dissertation will be given
to the . . . Police Department.

Participation in this study is voluntary. Your decision whether or not to participate will not affect your
relationship with the . . . Police Department. Furthermore, your captain has guaranteed that the results
of the study will not affect your employment or status in the department. If you decide to participate,
you are free td withdraw your consent and discontinue participation at any time without penalty. This
study will be conducted during your regular working hours. Your Chief and your Captain have agreed
to the terms of this study and are willing to be flexible in terms of the time needed to conduct inter-
views and post-taping interviews.

All data collected for this study become the property of the researcher. Any information that is ob-
tained in connection with this study and that can be identified with you will remain confidential and will
be disclosed only with your permission. Data will be handled according to the guidelines specified by
the American Psychological Association. Although all possible safeguards will be used to protect your
anonymity, the methodologyof the study prevents complete anonymity in all situations. The use of
pseudonyms will protect your identity from outsiders, but your superiors and perhaps some of your fel-
low officers will know of your involvement in the study.
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By participating in this study, you are contributing to primary research on the nature of police writ-
ing. If schools are to adequately prepare students for the demands of writing in various professions, it
is essential that researchers document the nature of writing within those professions. This will be the
first study to look at the process of patrol officers’ report writing and, as such, will offer a realistic de-
scription of the writing demands of your job and the various influences u;-~n your writing. it will give
each person who reads my final report a clear idea of how patrol officers write and the conditions under
which such wvriting 1s accomplished.

ideally, | would like four volunteers for my study. It would be helpful if thes_ volunteers represent
different lengths of service as patrol officers. | will include both female & * n.qie officers, and officers
with varying degrees of expertise in the use of computers.

* If you have any questions, please feel free to contact me (Judy Cape, [phone number]) or my uni-
versity advisor (Lynne Anderson-Inman, [phone number]). If you have questions regarding your rights as
a research subject, contact the Research Compliance Office, University of Oregon, Eugene, OR 97403,
{phone number). You will be offered a copy of this form to keep.

. Your signature indicates that you have read and understand the information provided above, that
you willingly agree to participate, that you may withdraw your consent at any time and discontinue par-
ticipation without penalty, that you will receive a copy of this form, and that you are not waiving any
legal claims, nghts or remedies. Volunteers will be selected by the researcher from among the applicants
submitting this form. You will be notified of your selection by __(date)__.

Signature Date

Please return this form to Judy Cape before __(date)__ by using the attached self-addressed, stamped
envelope. Thank you.

Source: Repriniad with permission of Cape, J. E. (1992). The composing process of patrol officers (Protocol
#X26-93). Eugene, OR: University of Oregon, Office of Research Compliance.

Cape at the University of Oregon as part of the requirements for completing her doctoral
dissertation.® Cape was interested in how adults use writing in their work. She decided to
study the writing skills of police officers in a local community. Four patrol officers, selected
from a pool of 28 patrol officers employed in the community, served as her primary
research participants. Because of the sensitive nature of the study (e.g., police reports are
admissible as evidence in courts of law), the informed-consent letter needed to be partic-
ularly thorough.

As we noted above, informed consent includes participants’ understanding that they

have the right to withdraw from the research investigation at any time, and their freedom
to exercise that right. The case of Researcher B at the beginning of this chapter involves a
potential violation of this aspect of informed consent. According to Gerald Koocher and
Patricia Keith-Spiegel, children rarely make clear requests to withdraw from research.
However, they can exhibit implicit signs of “wanting out,” such as the off-task or inappro-
priate behavior exhibited by the children studied by Researcher B. Koocher and Keith-
Spiegel recommend that investigators assess such cues and assist children in exercising the

right to withdraw. For example, they might ask, “Would you like to'stop now?” They note

8. Cape, ]. E. (1993). The composing process of police officers: Writing police reports. Dissertafion Abstracts Interna-

tional 54(08). 3000A. (UMI No.9402011)
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that it is important to respect a participant’s rights for autonomy even if she does not
clearly state her apparent wishes, and that results based on data from unhappy, bored, or
inattentive children are suspect.’

In some types of research, the findings could be invalidated if participants know be-
forehand the purpose of the study and the specific experiences in which they will be
involved during data collection and experimental treatments. For example, some experi-
ments involve deception, such as giving students false information about their perfor-
mance in order to determine the effects of changes in their motivational level on
subsequent task performance. Even in such situations, the researcher should obtain the in-
dividual’s consent to be in the experiment and should tell subjects that they wili be in-
formed of the experiment's purpose after the study is completed.

Privacy and Confidentiality

The case of Researcher A at the beginning of the chapter involved a violation of confiden-
tiality. The researcher should not have given the tearher information about the persona!-
ity characteristics of ceriain students. When a teachier has such information, studer::s ar:
put at risk because the teacher now has #xpectaticns that can influenice the teache: s iu-
ture behavior toward these students. For example, the teacher might relate to a studentde-
scribed as “emotionally disturbed” in a more guarded way during class. Or the iezcher
might have lowered expectations about a student’s ability once the teacher learns tiiat the
student has been classified as having an “external locus of conitrol.”

The case of Researcher C also involves a violation of confidentiality. In this instance,
the confidentiality of teachers is violated when a school administrator obtains data ccn-
cerning teachers’ effectiveness based on research criteria and classroom observations.
Teachers identified as ineffective can suffer severe risks in terms of subsequent decisions
about them made by the administrator who obtained this information.

Research participants should be told at the outset of the study who will have access to
data. Once research data have been collected, the researcher must ensure that no unau-
thorized persons have access to them, and that the privacy of individuals to whom the data
apply is protected.

A good rule to follow is to minimize the number of individuals who know the identity
of research participants. In most studies, even assistants who help you collect and analyze
research data do not need to know the participants’ identity. In fact, it may be possible to
collect research data so that no cne, including the researcher, can link the data to specific
subjects. Otherwise, some sort of linkage system, such as substituting numbers for names,
can be used so that only a person who has access to a closely guarded code can identify
data for a specific subject.

In some projects, the researcher must retain some means of identifying participants
by name. For example, in longitudinal studies the researcher must retain the names and
current addresses of the research participants so she can follow them over time. In other
research studies, data are gathered from a variety of sources. These data often need to be
linked in order to have a clear picture of the phenomenon being studied. Such linkage is
difficult unless some means of identifying subjects by name is retained for at least a short
period of time.

When a research study deals with controversial or sensitive topics, confidentiality is
extremely important. Researchers must take particular care with data that conceivably

9. Koocher & Keith-Spiegel, Children, ethics, & the law.
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could be subpoenaed. In most states educational research data do not have privileged sta-
tus (as does, for example, communication between husband and wife or between lawyer
and client). Confidentiality must be further protected by not using the names of individu-
als or locations in any publications that result from the research project, unless agreed to
by all parties.

While confidentiality always should be protected if research participantc have been
led to expect it, there are some situations where research ethics may require that their iden-
tity be revealed. Judith Shulman carried out collaborative research with beginning teach-
ers who helped develop a casebook on mentoring for use in training new teachers.'” 1hese
teachers told stories about their early experiences in teaching, and they askeJ that their
names be kept on their own case reports. Administrators who reviewed the reports initially
insisted on various substantive changes, including that the teacher-authors not be identi-
fied by name. Shulman described the careful negotiations between the researchers and
school personnel that were necessary to accommodate the school district’s major objec-
tions, and the argument that was used to convince the district to allow the teachers to be
identified:

The question of identifying teacher informants/collaborators can no longer be automatically
answered on the side of anonymity. The ethnographer’s traditions of rendering informants in-
visible were produced in an era when informants were seen as powerless and in need of pro-
tection. In our day. research on teaching has become one of the vehicles for the
professionalization and empowerment of teachers. The anonymous teacher may no longer be
an appropriate focus for all studies of teaching.!!

If the researcher has determined that confidentiality is essential to protect research
participants, it can be provided in various ways, including

1. asking subjects to furnish information anonymously;

2. using a third party (i.e., someone who is neither part of the research team nor
affiliated with the institution from whom participants are drawn) to select the
sample and collect data;

3. using an identifier (e.g., a detachable section of a questionnaire with a

preprinted code) that can be destroyed as soon as the individual's response is _ .

received, so that the researcher can tell which participants responded but can-
not associate particular responses with the individual who gave them;

4. if data from more than one administration must be matched for each partici-
pant, having participants make up an alias or code number (e.g., the birth dates
of one’s parents or every other digit in one’s social security number); and

. disposing of sensitive data at a designated time after the study is completed.

[&]]

Vulnerable Populations

The case of Researcher E at the beginning of the chapter involved a-violation of ethical
principles in conducting research with a vulnerable population, namely Chicano families
living in the United States without citizenship. Joan Sieber, who described this case in a
book on research ethics, commented that a scientist with an understanding of community-
based research would have enlisted community leaders in formulating the research

10. Shulman, J. (1990). Now you see them, now you don't: Anonymity versus visibility in case studies of teachers.
Educational Researcner, 19(6), 11-15.
11. Ibid., p. 14.
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procedures, would have trained com munity representatives to conduct the interviews, and
would have closely supervised the entire research process.!?

In describing the ethics code of the American Psychological Association, Thomas
Grisso and his colleagues identified as examples of vulnerable populations individuals
in poverty or “vulnerable people in tiansition” (e.g., people with profound mental re-
tardation or serious mental illness who are moving from large institutional settings to
community-based settings).!? Other vulnerable populations were identified by Frederick
Erickson.!* He noted that any individuals who are the focus of a research study are espe-
cially vulnerable in relation to other individuals within their institution or community,
and that those who are single occupants of an institutional status (such as the lone
kindergarten teacher in a school or the school’s principal) are particularly vulnerable. Vul-
nerability is often accentuated in qualitative research because the methodology typically
involves intensive study of one case or a small number of cases over a substantial period
of time. :

Educational researchers may be very dissimilar in intellectual attainments, lifestyles,
or values from the individuals whom they wish to study. This dissimilarity can expose the
individuals to risk because of the researcher’s lack of knowledge about their particular vul-
nerabilities. We already have mentioned one strategy that researchers can use to minimize
risk, namely consulting with experts who have worked closely with individuals like those
the researcher plans to study. Another approach is to involve representatives of the popu-
lation in designing the research study. For example, Murray Wax reflected on the unique
ethics of research in American Indian communities. He claimed that joint planning be-
tween the investigator and the tribe

would encourage researchers to think more deeply about both benefits and potential harms, as
viewed by the tribal members. Rather than regarding themselves as the exploited victims of ca-

reerist scientists, they might come to define themselves as co-participants with correlative sta-

tus, responsibilities, and privileges.'® T

This type of joint planning is becoming increasingly common in educational research,
especially in qualitative research and in evaluation studies.

Ethical Issues in Conducting Research

[t is important for you to know the ethical issues that can occur at various points in the re-
search process so that you can anticipate them and employ appropriate strategies to re-
solve them. Some of these issues were addressed in preceding sections of the chapter,
because they are tied to [RB criteria for human-subjects protection (see Figure 3.2). In the
following sections, we discuss additional ethical issues that can arise in the course of a re-
search study.

Although these issues apply to both quantitative and qualitative research, some of
them take on a different face in the two paradigms. Quantitative studies generally are
guided by positivist epistemology (see Chapter 1), which tends to create an impersonal,

12. Sieber, Planning ethically responsible research.

13. Grisso, T, Baldwin, E., Blanck. P. D., Rotheram-Borus, M. ., Schooler, N. R., & Thompson, T. (1991). Standards in
research: APA's mechanism for monitoring the challenge. American Psychologist, 46, 758-766.

14. -Erickson, E (1986). Qualitative methods in research on teaching. In M. C. Wittrock (Ed.), Handbook of researcit
on teaching. (3rd ed., pp. 119-161). New York: Macmillan.

15. Wax, M. L. (1991). The ethics of research in American Indian communities. American Indian Quarterly, 15,
431-456. Quote appears on pp. 453—454.
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detached relationship between researchers and participants. Ethical misjudgments are
possible in this tvpe of relationship, but they tend not to be of a serious nature. In con-
trast, qualitative studies require a particular kind of intimacy between researchers and
participants in order to discover the meanings and settings that define the participants’
lived experiences. These meanings and settings might be secret or highly private in na-
ture, and thus ethical issues concerning deception and obtaining ac~ess to data loom
large.

In a quantitative research study, most or all of the methodology is determined at the
proposal stage. Therefore, the researcher can identify-possible risks to participants be-
forehand and take steps to minimize them. In contrast, the design of ¢ u.litative research
studies is typically emergent. New questions, new circumstances, and the need for new
methods can arise in the course of fieldwork or other naturalistic contexts. These
changes, in turn, can create unanticipated ethical risks that are not easily resolved. In
such situations, vou are advised to discuss the risks and possible courses of action with
colleagues and the IRB that is overseeing your study’s provisions for human-subjects
protection.

Planning and Designing Research
Researcher Qualifications
Because poorly designed research can cause harm to participants, the competence, per-

spective, and character of the researcher himself is an ethical issue. In discussing the ethics

of research involving children, Koocher and Keith-Spiegel argue that researchers should
study only those problems with which they are competent to deal.'¢ They also recommend
that researchers consult with colleagues for feedback on their competence to do the study
and on whether their values and biases might compromise the integrity of the research de-
sign or the welfare of research participants.

Conflict of Interest

A conflict of interest arises when a researcher’s choice of a data-collection instrument or
intervention (e.g.. use of particular curriculum materials) has financial implications for
the researcher. For example, Grisso and his colleagues described cases in which re-
searchers working in the field of biotechnology were in a position to gain financial advan-
tage from research decisions in which they or their colleagues participated. Efforts are
currently being made to establish legal guidelines to govern such cases.!?

Neglecting Important Topics

Experts on research ethics have identified various problems that can arise for research
participants or other groups when particular phenomena are studied. However, ethics also
are involved in the neglect of certain topics by researchers. Luis Laosa, for example, noted
a tendency among some researchers to generalize their findings to populations to which

the findings may not apply.!® Laosa discussed research findings about the use of students’ .

scores on the Home Observation for Measurement of the Environment (HOME) Inven-
tory to predict their intellectual performance. In one study, HOME scores significantly

16. Koocher & Keith-Spiegel, Children, ethics, & the law.

17. Grisso et al.. Standards in research. :

18. Laosa, L. M. (1991). The cultural context of construct validity and the ethics of generalizability. Early Childhood
Research Quarterly. 6.313-321.
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predicted intellectual performance for non-Hispanic white and African-American sam-
ples, but the corresponding coefficients for the Mexican-American sample were non-
significant and near zero. This tinding, among others, demonstrates the potential effects
of ethnicity on educational outcomes. Ignoring ethnic differences creates the possible risk
of making inappropriate generalizations from one's research findings.

Another example of neglect is found in the field of health. For many years, thousands
of school secretaries and teachers—most of them female—used ditto sheets and ditto fluid
to run copies of school materials. However, the 1985-86 Registry of Toxic Effects of Chemi-
cal Substances, published by the U.S. Department of Health and Human Services, included
very few studies on the toxicity of methanol, the main chemical in ditto fluid.!® Five ani-
mal studies had been conducted with mice and rats, but none examined possible effects
onreproduction. As of that date, there were no studies of the effects of methanol cn human
beings in general, or on pregnant women in particular.

Research Methodology

Use of Deception
# Touchstone in ~ Deception is the act of creating a false imipression in the minds of research participan:s

Research through such procedures as withholding information, establishing false intimacy,

Korn, J. H.(1997). my-  telling lies, or using accomplices. Deception has been used frequently in laboratory
sions of reality: A his- studies conducted by social psychologists in order to investigate phenomena tha: oth-
tory of deception in erwise could not be studizd. For example, suppose a fesearcher is interested in how
social psychology. Al- dents respond to another student’s cheating. It would be difficult to find sufficient

bany, NY: State Univer-  natural occurrences of this situation and to develop an unobtrusive methaod for coi-

sity of News York Press.- Jecting data on it. However, the situation could be created frequently and observed re-
liably by using an accomplice (also called a confederate), that is, an individual recruited
by the researcher to engage in deception. The deception would involve having the ac-
complice “cheat” in the presence of other students so that the researcher can observe
these students’ reactions. '

Another approach to research on this problem would be to conduct ethnographic
fieldwork. The researcher might make explicit his role as a researcher and seek certain stu-
dents at a school to act as informants. In order to get the informants to reveal secretive in-
formation about cheating incidents at the school, the researcher might attempt to seduce
them into a buddy relationship, a false intimacy that is a form of deception.?? Alternatively,
the researcher might “go native” by pretending to be a student himself. (In fact, there are
cases of adults who have disguised their identity and enrolied as high school students.) The
disguise is clearly a deception, but one that is likely to unearth insider data about cheat-
ing in school.

Some people are opposed to the use of deception in any research t _cause they believe
that it is morally wrong. Others oppose deception for practical rea.uns .5 well. For exam-
ple, Yvonna Lincoln and Egon Guba, two proponents of the cuustructivist paradigm in
qualitative research, argue that “if the inquirer is interested in [respondents’] construc-
tions, then it is pointless to lie to or deceive” them.2!

19. National Institute of Occupational Safety and Health (1985-86). The registry of toxic effects of chemical substances.
Washington, DC: U.S. Department of Health and Human Services.

20. The use of seduction and related techniques in research is discussed in: Wong, L. M. (1998). The ethics of rap-
port: Institutional safeguards, resistance, and betrayal. Qualitative Inquiry, 4, 178-199.

21. Lincoln, Y. S., & Guba, E. G. (1989). Ethics: The failure of positivist science. Review of Higher Education, 12,
221-240. Quote appears on p. 230.
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Suppose that the use of deception in a particular study can be justified through analy-
sis of its risk-benefit ratio. In this case, legal regulations require that researchers debrief
subjects as soon as possible after the deception. Two different types of debriefing can be
uscd: dehoaxing and desensitization.

In dehoaxing participants, the researcher must convince everyone who was de-
ceived during a research study that they were in fact deceived. The purpose is to ensure
that the false information will do no future harm to any participant. For example, stu-
dents participating in a research study might be given fraudulent test scores in order to
measure the effect of these scores on their level of aspiration. After data have been col-
lected, the researcher has a responsibility to inform them that the scores-were not an ac-
curate measure of their ability. If the students continued to believe that the false scores
were correct, this belief might do long-lasting damage to their self-esteem or academic
aspirations.

Insome situations, simply telling participants that they have been deceived is not suf-
ficient. Instead, it is necessary to engage in desensitization, which is a process of con-
vincing participants of the deception and thus removing its undesirable effects. For
example, suppose a researcher used deception in an experiment on conformity to college
sécial norms. During the experiment, some students may have exhibited inappropriate
behavior more frequently when other people (who are confederates) exhibit the behavior.
For example, in the presence of a confederate whom they observed reading a newspaper
during a college lecture, some students (unaware thai they were being observed as part of
an experiment) also might have ignored the professor and done something else unrelated
10 the class. The knowledge that they were observed engaging in such behavior might
cause them to start doubting their commitment to their studies.

Douglas Holmes suggested two approaches for desensitizing research participants in
such situations.? One approach is to suggest that the participants’ behavior resulted from
the circumstances of the experiment and was not due to defects in their character or per-
sonality. A second approach is to point out that the participants’ behavior is notabnormal
orunusual. In effect, these approaches provide research participants with rationalizations
that make it possible for them to accept the fact that they engaged in behavior that may be
in conflict with their own self-perceptions or moral code. Still, others might argue that such
a procedure actually promotes unethical behavior on the part of participants, rather than
protecting them from such risk. .

Control Groups

Participants in experimental research are placed in different treatment conditions, and
thus are not treated equally. The treatment group is likelv to receive special training or the
opportunity to participate in an innovative program, while the control group receives ei-
ther nothing or a conventional program. An ethical dilemma exists because the control
group can be viewed as having been treated unfairly by not receiving the special training
or innovative program. For example, Carolyn Evertson described an experiment in which
treatment-group teachers attended classroom management workshops at the beginning
of the school year.?3 School personnel expressed concein because control-group teachers
did not participate in the training program and thus were deprived of its perceived bene-

22. Holmes, 3. S. (1976). Debriefing after psychological experiments: 1. Effectiveness of posideception dehoaxing.
American Psychologist, 31, 868-875.

23. Evertson, C. M. (1989). limproving elementary classroom management: A school-based training program for be-
ginning the vear. Journal of Educational Research, 83, 82-90.

.
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fits. The researchers dealt with this concern by scheduling the control-greiip teachers for
the same workshops soon after data collection was completed.

Termination of Treatment Conditions

The time frame for terminating an cxperimental program offered to participants as part of
a research study may not coincide with the ideal time to end it in terms of participants’
needs. Termination of the experimental treatment may be especially difficult for individ-
uals if they have developed a good relationship with the research team, or if the baseline
condition in a single-subject experimental design is re-established. (Single-subject exper-
iments are described in Chapter 13.) To avoid harm to participants in such situations, re-
searchers must weigh the planned schedule of research activities against the needs of
participants. They may find it necessary to redesign the activities to minimize potential
harm to participants when the treatment condition is terminated. '

Use of Tests

The use of tests in research raises many ethical issues. For example, many individuals suf-
fer from anxiety in testing situations. Thus, whenever a researcher administers a test as
part of the data-collection process, some or all of the participants may be at risk for test
anxiety. If you plan to administer tests in your research study, you will need to figure out
how to elicit participants’ best performance while minimizing their anxiety.

Personality inventories, attitude scales, and other self-report measures raise a differ-
ent ethical issue. These measures require self-disclosure, which may be threatening to
some individuals. Therefore, you will need to determine how to elicit valid responses tc
self-report measures while minimizing threats caused by self-disclosure. Assurances of
anonymity and data confidentiality are recommended procedures for this purpose.

Recent advances in computer-based test interpretation have added new ethical con-
cerns to those traditionally associated with test taking. For example, some individuals may
experience discomfort while taking a computer-administered test and may feel threatened
by the knowledge that computer software will interpret their performance or self-report re-
sponses. There also is the potential for violation of privacy when test results are stored in
computer files. The APA has developed ethical guidelines for testing practices in general
and for computer-based testing in particular.”

Data Collection and Analysis

The collection and analysis of empirical data is the heart of the research enterprise. Unfor-
tunately, ethical misconduct is known to have occurred in the conduct of these activities.
Researchers have fabricated data or statistical analyses. Also, they have misrepresented
their findings by “massagi.ag” the data by such methods as deleting data from analvses or
failing to reportresult, (ha o notsupport their research hypotheses or biases. Highly pub-
licized cases of the.. tvpes of misconduct have occurred in fields other than educational re-
search, but there is no reason to believe that educational research is immune to this
problem. '

Itis difficult, if not impossible, to monitor researchers’ behavior in collecting and an-
alyzing data, or to detect the occurrence of misconduct. Therefore, we must remind our-

24. Fremer, J., Diamond, E. E., & Camara, W. J. (1989). Developing a code of fair testing practices in education. Amer-
ican Psychologist, 44, 1062-1067; American Psychological Association (1987). Guidelines for computer-based tests
and interpretations. (1987). Washington, DC: Author.
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selves of the great harm that results to the education profession and its clients if inaccu-
rate knowledge is generated through ethical misconduct. We also must work with other
members of the education community to ensure that ethical standards for research exist
and are upheld.

Reporting Research
Partial or Dual Publication

Some research practices are ethically unacceptable because they are harmiul to one’s col-
leagues or to the profession as a whole. Several of these practices in\o.ve the manner in
which the findings of research are reported. Partial publication involves disseminating re-
search results in the “least publishable unit” rather than as a coherent whole. This situa-
tion can arise if a study involves different types of variables. For example, suppose an
experiment is done to determine the effects of an instructional method on cognitive and
attitudinal learning outcoimes, involving students from different ethnic backgrounds. Par-
tial publication would occur if the researcher published the results for the cognitive learn-
ing outcomes in one article, the results for the attitudinal outcomes in a second article, and
the results for ethnic differences in a third article. An even more serious ethical lapse is
dual publication, which involves publishing the same research results in more than one
publication.

Grisso and his colleagues identified the ethical problems created by these practices.?
For example, readers of the research literature may not be able to distinguish how several
different reportts of the same research study differ in focus, scope, or recency, which com-
plicates their ability to grasp the overall pattern of the findings concerning a research prob-
lem. An even more serious ethical problem is that professors who engage in partial or dual
publication may gain credit for numerous publications from the same study, and thus may
receive tenure or promotion more readily than professors who report their findings'in the
form of fewer, more comprehensive publications. Also, partial and dual publication con-
sume scarce journal space or slots for presentations at professional conferences, and thus
may prevent other deserving researchers from reporting their studies.

Another ethical issue involves the submission of research manuscripts for publica-
tion. We know of cases in which a researcher has submitted a manuscript to more than
one journal without informing the journals that that this was being done. Each journal
conducted an editorial review of the manuscript, and both accepted it for publication.
Only then were the respective journal editors informed of the dual submission. In this
case, the hard work of the editors of the journal rejected by the authors was for naught.
For this reason, a researcher should submit a manuscript to one journal and await an ed-
itorial decision. If the decision is negative, the researcher.then is free to submit it to an-
other journal.

Plagiarism

An editorial in the Journal of Educational Psychology identified plagiarism (the direct lift-
ing of others’ words for use in one's own publications) as an ethical issue of growing
concern.?® Plagiarism, perhaps even more than partial or dual publication, damages an

25. Grisso et al., Standards in research.
26. Levin, J. R., & Marshall, H. H. (1993). Publishing in the Journal of Educational Psvchologv Reflections at mid-
stream. Journal of Educational Psychology, 85. 3-6.
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author's colleagues and the profession as a whole because it involves taking undeserved
credit for something that another professional has written.

The editors, Joel Levin and Hermine Marshall, also argued that paraphragiarism is just
as serious an offense as plagiarisin. Paraphragiarism involves close copying of another
writer's words or ideas, for example, extended paraphrases of another’s words, one-to-one
correspondence in the expression of ideas, and structural similarities in writing. Levin and
Marshall make two suggestions to avoid this problem: Cite the author of the original words,
ideas, or structures; and do not attempt to paraphrase someone else’s thoughts while look-
ing directly at the source, but instead, “close the book and then paraphrase (with appro-
priate referencing).”2”

Authorship

Various ethical issues arise in decisions about who is to be the author or co-author of are-
search report. For example, suppose an individual made significant contributions to a
Jtudy by designing and conducting the statistical analyses, but did not write the final re-
mort. Should this individual he considered a co-author of th 8 he pring

pal researcher inciudes co-authors int one publication: &LSU]U' i3 from a resear: chstudy (g,

"2 presentation at a professional meeting), but not in another pubication {e.g., a subse-

qucnt journal article). Is this ethical? Suppose several researchers do @ study and co-author
areport. One of these researchers later writes an article for a journal in which he explores
implications of the study’s findings for improving educational practice. Is it ethicai for the
researcher not to include his co-investigators as co-authors of this article? If there are sev-
eral co-authors, how is order of authorship to be determined?

The first step in answering questions such as these is for all co-investigators to read
the Ethical Standards of the American Educational Research Association, which we de-
scribed above. We recommend that all co-investigators then meet to discuss their pref-
erences concerning the authorship of any reports resulting from the study. One of us
(M. Gall) co-directed a large project in which he put in writing the agreements reached
at such a meeting. All those involved in the project were able to express their prefer-
ences in the process of reaching consensus, and everyone received a copy of the writ-
ten statement. B ,

If you are a student who is doing research under the guidance of a university faculty
member, you might check to determine whether the university has a policy for handling
the various authorship issues that can arise in this situation. These issues can be especially
difficult when graduate students are doing research with or under the direction of faculty
members, on whom they rely for completion of their degree programs and job placement
assistance. Students are vulnerable because of the power differential between them and
faculty members.

An informal policy that one of us (M. Gall) has found to work weli over a period of
many years is. this: Be generous about including co-investigators as cn-a. “hors.?8 If there
is any doubt, give the collaborator the benefit of the doubt, as whe~ . statistician makes a
significant professional contribution to your data analysis but does not write any of the
final report except for several statistical tables. Regarding order of authorship, his policy—
consistent with AERA's Ethical Standards—is that the order should be determined strictly

27. Ibid.. p. 6.

28. The published report of one study that he directed had seven co-authors: Gall, M. D., Ward, B. A., Berliner, D. C.,
Cahen, L. C., Winne, P H., Elashoff, J. D., & Stanton, G. C. (1978). Effects of questioning techniques and recita-
tion on student learning. American Educational Research Journal, 15, 175-199.
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by the amount of work of a professional nature done by each co-investigator, not by the co-
investigator's reputation or seniority.

Human Relations in Research

You should have a specific plan to establish and maintain positive human relations with
the individuals who participate in your research study. Often these individuals are con-
tacted through a particular institution. Thus, you also need to build a positive relationship
with the administrators and other members of the institution from whom you will select
your research participants. Below we describe four aspects of field research that r>quire
positive human relations: (1) locating a satisfactory research site, (2} securing permission
and cooperation for carrying out the research, (3) building a relationship with the institu-
tion, and (4) dealing with possible breakdowns.

Locating a Research Site

Careful selection of a research site will help to ensure the success of your research study. If
you wish to conduct a laboratory study, you may be able to carry it out at your university
without much difficulty. For example, the initial research study of one of the authors (J.
Gall, working at that time under her maiden name, Joyce Pershing) was conducted in a
psychophysiology laboratory at the University of California at Berkeley, where she did her
graduate work.2% She investigated gender differences in grief and sadness, using under-
graduate students enrolled in psychology courses as the research subjects. The study in-
volved students individually watching a film about the life and death-of President John
Kennedy, who was assassinated at the age of 46 while in office. While viewing the film, the
student was attached to devices that measured skin conductance and heart rate. After the
film, the student filled out a self-report measure of emotions. The use of a laboratory set-
ting allowed her to use experimental controls and data-coilection methods that would
have been virtually impossible in a field setting.

Field settings—such as schools, homes, and community centers—are more appro-
priate than laboratory settings for many of the problems that interest educational re-
searchers. It is a major challenge, however, to locate a field setting and enlist the
cooperation of the individuals in them whom you wish to study. Geoffrey Maruyama and
Stanley Deno suggested several strategies for this purpose.3® One of them is to contact a
state or regional department of education where you might be able to find out about
schools with educational facilities or demonstration programs that are consistent with
your research interests. ' '

If you currently are employed by an educational institution, you might consider con-
ducting your research study there. In fact, the majority of doctoral dissertations with which
we have been associated were conducted at the institution where the student is or was
currently employed.

Conducting a research study at your own institution has both advantages and disad-
vantages. On the positive side, you may find it easier to obtain approval for your study be-
cause you have access to the decision makers in your institution. Furthermore, you are
familiar with the normal routines of the institution, such as how schedules are arranged,

29. Pershing, J. C., &Averill, J. A. (1968). Sex differences in psychophysiological reactions to a sadness-incucing film.
Paper presented at the Western Psychological Association convention, San Diego, CA.
30. Maruyama, G., & Deno, S. (1992). Research in educational settings. Thousand Oaks, CA: Sage.
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or what the best procedure is for setting up a meeting ot key staff. On the negative side,
your particular position within the institution may cause vou to be less aware of some con-
cerns of other members of the institution that might affect your research. Furthermore,
vou could be hindered in carrying out vour study, or vulnerable to certain sanctions, be-
cause of your relationship with particular individuals in the institution.

Securing Permission and Cooperation

When conducting research in institutions, you must follow certain procedures in order to

obtain permission for your study and to gain cooperation from the individuals who will be

affected by it. As a first step, you need a brief, clear, written description of your research de-

sign, which you can use to explain your proposed research. The human-subjects protocol

that you prepare for your IRB, including letters of informed consent and a description of
the measures that you plan to administer, can serve as this description. Having these doc-

uments available demonstrates your professionalism, which is essential to obtaining the

support of an institution’s administrators. Also, they are more likely to give their permis-

sion if they know exactly what is required of the institution and of individual participants,

what problems might arise, and how the problems would be handled. ’

Some administrators are negative about educational research because of their con-
cern about its possible costs and inconvenience to their institution. For example, a super-
intendent might worrv about staff time taken up by a research study conducted in schools,
inconvenience to teachers and students, or possible objections from community mem-
bers. Thus, before approaching anvone whose permission you will need, you should have
prepared convincing answers to questions about such matters.

Of special concern to administrators is whether the research results will reflect unfa-
vorably upon their institution. They may be reluctant to voice this concern, however, so
you should bring it up early in the negotiations and discuss it objectively. School adminis-
trators, in particular, need reassurance when your study involves assessment of students’
or teachers’ abilities. You can make the point that you will present your findings in such a
way that they do not reflect unfavorably upon the sites used in the study. For example, you
can note that research journal articles generally do not identify the sites where data were
collected, and that you will follow this practice.

William Eiserman and Diane Behl outlined the types of questions that special educa-
tion teachers might ask in order to determine whether to become involved in a research
study.3! These questions, which are summarized in Figure 3.4, are a useful guide to the
types of questions you should be prepared to answer when communicating with repre-
sentatives of your prospective research site. We believe that they are relevant not only to
special education, but to other situations as well.

When working with any administrative hierarchy, you must take care to follow appro-
priate channels of authority. For example, if you plan to select research participants from
more than one school within a school district, usually you must k. * by obtaining ap-
proval from the superintendent, or from an authorized repres~~..ative of this individual.
Perhaps you already have spoken with a teacher within a school about your project, and
she has expressed support. In this case, that teacher might be willing to be an advocate in
suggesting to the superintendent that the research project be approved. After obtaining
approval, you should visit each site and present your ideas to the principal, or the individ-
ual authorized to represent the principal.

31. Eiserman, W. C., & Behl, D. (1992). Research participation: Benefits and considerations for the special educator.
Teaching Exceptional Children, 24, 12-15.
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URES4
Questions That Educators Should Ask in Determining Whether to Become
Involved in a Research Study

A. Conceptual Soundness of the Research

1. What is the research question, and what type of research (e.g., descriptive, causal-comparative,
correlational, experimental, qualitative) does it require?

2. Is the research question important, that is, (a) does it address issues pc'~ted ~it in recent litera-
ture as needing attention, (b) do policy concerns demand scientific attent- n io the question, and
() 1s this question of particular interest to the teacher whose participation is being requested?

3. Is the proposed evaluation plan likely to provide an answer to the question being addressed, and
in particular, do the proposed duration for the study and the frequency or intensity of the treat-
ment make sense in light of the expected results?

B. Feasibility of the Research

1. At what point in the day will the research procedures occur, and how will they affect the current
schedule?

2. How disruptive of ather activities will the research be?

3. How will unavoidable changes in the routine such as special school events and holidays affect the
research?

4. 1If student testing is to be conducted, how much time will be required?

5. How much additional time will the teacher need to devote to the research?

C. tthical Concerns
1. Does the study in any way suggest an unreasonable compromise of any principle or value or place
any of the subjects in the study at risk, and what safeguards will be in place to protect the rights
of those involved in the study?
2. Does the proposal clearly specify the obligations and responsibilities of all pamcnpatmg7
3. How will informed consent be obtained from study participants?

Source: Adapted from: Eiserman, W. D., & Behl, D. (1992). Research participation: Benefits and considerations for
the special educator. Teaching Exceptional Children, 24, 12-15.

Suppose you have obtained permission from the superintendent, but have run into

difficulty with the principal of a specific school. If the principal objects to the study being
carried out in her school, the superintendent usually will support the principal, even if he
previously gave tentative approval for the project. If the superintendent were inclined to
force the principal to cooperate, it would make it very difficult to carry out effective re-
search. The interest and cooperation of all persons concerned with the research study is
necessary if it is to be carried through to a successful conclusion.

After the principal and superintendent have been briefed as to the purposes of there-
search and the procedures to be followed, you will need to meet with teachers in each par-
ticipating school in order to obtain their interest and cooperation. Time usually can be
arranged at a regularly scheduled faculty meeting for you to present your proposed study
and, hopefully, to obtain the teachers’ cooperation.

In most research involving children, parents also must be informed about the study
and given an opportunity to express their opinions. Perhaps you can present your plans at
a parent-teacher association (PTA) meeting. You also will need tc prepare a letter of in-
formed consent explaining the study and send it to parents of all children whose partici-
pation is desired. Parents will need to sign the letter to signify approval of their child’s
participation in the study.
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The degree of‘coopera[ion you receive tfrom groups in the community that are served
by the institution depends on the nature of your research problem. For example. research
dealing with academic achievement probably will not require a public relations program,
because academics is generally regarded as a central mission of a school. A school-based
research study involving personality or social adjustment, in which the role of the school
is less clear and some of the measures to be employed might be misunderstood by some
community members, is likely to require a public relations effort.

Teachers, administrators, or others who represent the institution sometimes identify
potential problems in the research design that you have overlooked. Whenever possible,
you should solicit and follow their suggestions, unless doing so compromises ethical or sci-
entific requirements of the study.

Building a Relationship with the Institution

In discussing a proposed research project with school personnel, you need to ensure
that all parties understand specifically what their responsibilities are. Try to bring up any
questions that could lead to future misunderstandings if not answered clearly at the out-
set. Keep careful notes during planning meetings. Once vou feel that all parties under-
stand their roles in the project, write a letter that spells out the agreement in specific
terms, and send this letter to any individuals whose cooperation is critical to vour re-
search activities.

You will need to remain accessible to site personnel and interested in their input in
order to maintain positive relationships with them while the study is in progress. For ex-
ample, if problems or questions of teachers whose students are participating in vour re-
search study go unanswered, they may refuse to cooperate. Some teachers might even
sabotage vour work, for example, by complaining to parents that your study is interfering
with classwork or scheduling field trips for students on days when you had planned to do
testing.

It is wise to keep educators and other individuals in the institution informed of your
progress and alerted to upcoming events in the research plan. When doing a small pro-
ject, you should keep personally in contact with participating teachers and administra-
tors. When doing a large project, you should send periodic reports and newsletters to *
teachers, parents, and other interested persons.3? A sample letter, similar to one sent to
teachers participating in a project conducted by one of the authors (W. Borg), is shown in
Figure 3.5.

Most field research in education depends on warm personal relationships between
the researcher and site personnel. Carrying out your research in a setting where you are
known as a friend and colleague makes it much easier than if you are regarded as an out-
sider with unknown motives. If you develop a sincere interest in the problems of practi-
tioners and a respect for their ideas and viewpoints, you will gain insights that improve
your research design and contribute to your findings. You probably also will receive a
level of cooperation that makes it possible to complete your project when the going gets
rough.

An effective method for developing a good relationship with site personnel is to
use your expertise to help them with their needs, for example, by locating curriculum
materials, conducting a literature search related to a current school problem, design-

32. This and other human relations procedures that are applicable to large research projects are described in: Pad-
dock, S. C., & Packard. J. S. (1981). On the conduct of site relations in educational research. Educational Re-
searcher, 10(3), 14-17.
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SFIGURE 3.5

Letter to Maintain Positive Human Relations with Participants in a School-
Based Research Project

UTAH STATE UNIVERSITY < LOGAN, UTAH 84322-2810

DEPARTMENT OF PSYCHOLOGY
[phone number]

[date]

Dear Mrs. Oliver:

With your valued assistance we have just finished collecting data for the second year of the Utah
ability-grouping study. I realize that this research has caused you inconvenience and has taken time from
your classes. | assure you that we are aware of the problems that such a study causes in the cooperat-
ing schools and shall continue to try to reduce these problems during the ggaining two years of the
swudy. I'm afraid that it is inevitable that progressive school districts, such as your own, that choose to
support research and strive to find better ways of educating our youth must pay for their leadership by
accepung the problems that major research projects always bring.

I am pleased to tell you that we already have enough important results to indicate that this research -
* is weli worth the effort, the problems, and the inconveniences. Our work to date has yielded important
new knowledge about ability grouping. The remaining two years of the study will certainly teach us more
and will also give us a chance to check the results we have already obtained.

The work under way in the Utah study is one of the first extensive long-term evaluations of ability
grouping, and | assure you that through your cooperation you are making a real and important contri-
bution to the teaching profession.

Although | know you have been working closely with Mrs. Johnson from our staff, my deepest re-
gret is that | have had little opportunity to meet personally with the teachers cooperating in this research.
 know that many of you have questions about the study that | could answer. | am also sure that you
have suggestions and ideas that would heip us make this research better. | plan to visit each cooperat-
ing school before we start collecting data next year and hope that you will jot down ideas and sugges-
tions so that we may discuss them at that time.

In closing, permit me to thank you again for your patience and cooperation. | am looking forward
to meeting with you and exchanging ideas during the coming year. ‘

Sincerely,

Lpse ST

Walter R. Borg

ing a questionnaire to obtain information they need, or helping prepare a research pro-
posal for funding. Researchers who freely give assistance to site personnel create good-
will that eases the problems associated with doing research in institutions such as
public schools. -
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-

Dealing with Human Relations Problems

In spite of vour best efforts to establish good rapport with concerned groups, problems in-
evitably atise in conducting educational research in real-life institutional settings. Prob-
lems can range from accidental omission of a page from one’s survey questionnaire to a flu
epidemic that decimates one’s sample at a critical point in the research design.?* Each
problem, whether yvour fault or not, can place a strain on your relationship with adminis-
trators and rescarch participants. A helpful approach is to build time buffers into the re-
search schedule, so that if problems occur you and the individuals whose cooperation you
need can develop solutions that do not burden anyone involved in the study.

Probably the most serious human relations problem that can arise in educational re-
search is a protest by members of the community. For example, some parents might
protest over particular items in a self-report measure or complain that participation in the
research project is taking away time from their children’s schooling. Such protests usually
are made by a small, but vocal. group. In many cases, protests can be traced back to the fact
that individuals do not understand the procedures, measures, or intended application of
the findings of the research. '

If your research project is criticized by community members, make an attempt to pro-
vide them with your side of the story. You may find it helpful to point out the procedures
that you used to obtain the informed consent of your research subjects and the steps that
vou are taking to protect individual privacy and confidentiality. Also, stress the benefits
that research participants will derive from being involved in the study.

33, Maruvama & Deno, Researclr in educational settings.

: i n&un;zg Thata Research 'Study is Ethzcal

t‘”mw - e o G, -

F gal, and Harmonious’

1. Follow proper channels in setting up a study in a field setting.

2. Prepare answers for questions likely to be asked by site administrators about the
research project. - N

3. Avoid compromising the integrity of the research design by making changes for the
administrative convenience of the institution from which subjects are to be drawn.

4. Follow correct procedures for obtaining informed consent from research
participants or their caretakers.

5. Carry out effective debriefing of research partlapants followmg deceptlon

~ 6. Develop adequate safeguards to ensure the confidentiality of research data.

7 Use data-collection procedures and experlmental treatments t
" defended to possible critics of the research study.” = . .

* 8. Establish good rapport by maintaining- ongomg commumcat«on W|th groups that
have a stake in the research pro;ect o
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vV SELF-CHECK TEST

Circle the correct answer to each of the following questions.
The answers are provided at the back of the book.

1. The main purpose of the Code of Federal Regula-

tions for the Protection of Human Subjects is to

a. protect subjects from unnecessary physical or
psychological risk.

b.inform individuals that they have the right to
refuse to participate in research projects.

¢. protect individuals from invasion of privacy by
the federal government.

d. regulate the types of measures that can be used

. in collecting research data.

. A graduate student is employed as a research assis-

tant in a psychological experiment involving decep-

tion. In studying the research plan, she notices that
no debriefing is planned. What is her most reason-
able course of action?

a. Because she is not in charge of the project, she
has no ethical responsibility, and therefore she
should do nothing.

b. She should report the investigator to the institu-
tional review board of the university immediately.

¢. She should talk with the investigator and suggest
a debriefing procedure in order to protect sub-
jects from harm.

d. She should resign her assistantship in order to
protect her ethical position.

. If telling subjects the purpose of the research study
before data collection might invalidate the results,
the researcher’s best course of action is to
a. refer subiects to the institutional review board

that is overseeing the study.

b. inform subjects anyway, because regulations
concerning informed consent require full
disclosure.

c. tell subjects that they will be informed of the
purpose at the completion of the research.

d. give reasons other than the true reasons for the
research.

. If a college student agrees to participate in a re-
search project and then drops out partway through
the study,

a. the student should be informed that this is a vio-
lation of the ethics code of the American Psycho-
logical Association.

b. the student should be informed that he must
contact the institutional review board that is
overseeing the project.

¢. nothing should be done because subjects have
the right to withdraw at any time.

d. the student is legally committed to complete the
project, and should be informed of this fact.

. To ensure confidentiality of research data collected

from human subjects, it is appropriate for the re-

searcher to

a. make certain that no unauthorized individuals
have access to the data. .

b.inform the subjects about who will have access
to the data.

c. remove the names of the research participants
from data-collection instruments and replace
them with a code.

d. all of the above.

. A risk-benefit ratio legitimately could involve the

a. cost of doing the study relative to its potential
for advancing the researcher’s career.

b. inconvenience to the research participants rela-
tive to the study’s potential to improve the learn-
ing of the population whom they represent.

¢. the probability that the study will yield nonsignif-
icant results relative to the probability that it will
significant results.

d. all of the above.

. In experiments in which subjects have been de-

ceived, what is the ethical responsibility of the in-

vestigator?

a. Inform subjects before the study that the experi-
ment involves deception, but do not identify
what the deception is.

b. At the end of the study, give subjects a written
sheet that states that the study involved decep-
tion but does not describe the specific deception.

c. Inform subjects in writing at the end of the study
of the specific nature of the deception.

d. Personally inform subjects of the deception at
the end of the study or carry out demonstrations
in order to convince subjects that they were
deceived.

-
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8. If a teacher objects to students in the control group

not receiving an expernimental treatment that is

viewed as desirable, the researcher’s best course of

action in order to maintain positive human rela-

tions with the institution is to

a. explain that the experimental design requires a
control group that does not receive treatment.

b. provide the treatment to control-group students
after data have been collected.

C. provide the treatment to both groups in order to
avoid conflict with the teacher.

d. use a different teacher’s students to serve as the
control group.

. A potential disadvantage of conducting research in

the educational institution for which you are em-

ployed is that

a. your particular position may interfere with your
grasp of key issues or concerns of other mem-
bers of the institution.

10.

b. you will probably have more difficulty obtaining
permission to conduct the research than would
an outsider.

C. you are unfamiliar with the best procedures
for communication among staff of the
institution.

d. all of the above.

If a superintendent gives permission for a study to

be done in the school district,

a. it is not necessary to obtain clearance from an in-
stitutional review board.

b.it is not necessary to provide letters of informed
consent to the research participants.

¢. it still is necessary to obtain the cooperation of
all other individuals and groups that have a stake
in the study.

d. it still is necessary to make any changes in the re-
search design requested by the participants or by
others who have a stake in the study.



CHAPTER 4

+ Reviewing the Literature

OVERVIEW

in order to contribute to research knowledge in your area of interest, you first must review what
other researchers have discovered. We show you how to do this type of review in this chapter.
Much of our discussion involves the various types of documents that you will come across in a
literature review: preliminary sources, which are hard-copy or electronic indexes to the literature;
secondary sources, which are published reviews of particular bodies of literature; and primary
sources, which are reports of research studies written by those who conducted them. Because
your literature search may reveal both quantitative and qualitative research findings, we describe
procedures for synthesizing and reporting both types.

ORJECTIVES

After studying this chapter, you should be able to

1

2.

. Explain the various ways that a literature

review helps a researcher design a study.

Describe the four major steps involved .

in conducting a literature review.

. Describe the difference between pre-

liminary, secondary, and primary
sources, and the role of each type of -
source in the literature-review process.

. Locate relevant citations on an educa-

tional topic, using either hard-copy or
electronic versions of the Current Index
to Journals in Education, Resources in
Education, and the Thesaurus of ERIC
Descriptors.

. Describe several types of preliminary

sources and their usefulness in doing a
literature search.

. Describe several major secondary

sources and their usefulness in doing a
literature search.

. Interpret the results of a meta-analysis

of a set of quantitative research stud-
ies on a particular problem.

10.

1.

12.

13.

. Describe methods for obtaining docu-

ments that are identified through a
search of preliminary and secondary
sources.

. Describe a method for classifying the - .

information contained in primary
source documents that are identified
through a literature search.

State several criteria that are useful in
judging the merits of a quantitative or
qualitative study.

Describe several flaws that weaken the
reporting of a literature review.
Evaluate the relative advantages of
narrative review, vote counting, chi-
square, and meta-analysis for synthe-
sizing quantitative research findings.
Describe @ method for synthesizing a
body of literature that consists primar-
ily of qualitative research studies.
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.

Purposes of a Literature Review

Unless your study explicitly builds on the work of other researchers in your area of inquiry,
it is unlikely to contribute to research knowledge. Joel Levin and Hermione Marshall em-
phasized this point in commenting on their experience as editors of the the Journal of Ed-
ucational Psychology:

For research to make a substantial contribution, it must be based on adequate knowledge of
the field, and the study’s introduction must reflect this knowledge. . . .Unfortunately, we some-
times receive manuscripts from investigators who base their research on early work that is now
dated or from researchers who ignore current work. Reviewers may then be left questioning
why the study was conducted, which usually leads to a recommendation of rejection.!

Despite the importance of a thorough review of the literature, this phase of the research
process is slighted more often than any other phase. In our experience, it requires three to
six months or more to do a good review of the literature, especially if you know little about
the literature on your research problem at the outset. This time is well spent because a thor-
ough review of the literature serves various important purposes, as we explain below.

1. Delimiting the research problem. Studies are doomed to failure if the researcher
does not limit sufficiently the scope of the problem. Selecting a limited problem and in-
vestigating it in depth is far better than a superficial study of a broad problem. By review-
ing the literature, vou can find out how other researchers have formulated fruitfu! lines o}
focused inquiry within a broad field of interest.

For example. suppose you are doing research on instructional leadership. You might
find that researchers have developed separate lines of inquiry about leadership as mani-
fested by individuals in different roles—superintendents, principals, department heads,
consultants, and so forth. You might find that some studies focu)s on describing the be-
havior of recognized instructional leaders, whereas others focus on the outcomes of ef-
fective and ineffective leadership. As you develop insight into how these delimited lines of
inquiry arose and progressed, you will become more able to delimit your own problem for
investigation.

2. Seeking new lines of inquiry. In doing a literature review, you should determine
what research already hasbeen done in your area of interest. Just as important, you should
be alert to research possibilities that have been overlooked. Your unique experience and
background may make it possible for you to see a facet of the problem that other re-
searchers have not seen. These new viewpoints are most likely to occur in areas where lit-
tle research has been done, but even in well-researched areas someone occasionally thinks
of an approach that is unique and creative. For example, one of the authors (M. Gall) ad-
vised a doctoral student, Isabella Henderson, on a study of school improvement and
change.? Henderson discovered that one line of research in this area had sought to under-
stand the work of designated “change agents,” that is, persons whose role is to facilitat~ ..
change process in an organization. She identified previous research studies of teachers, ad-
ministrators, staff development specialists, and project coordinators in the role of change
agent. However, her particular interest was department chairpersons in high schools who
had been given the task of facilitating the implementation of a new social studies curricu-
lum in one province in Canada.

—

. Levin, ]. R., & Marshall, H. H. (1993). Publishing in the fournal of Educational Psychology: Reflections at mid-
stream. Journal of Educational Psychology. 85, 3-6. Quote appears on p. 3.

2. Henderson, 1. M. (1993). The role of high school department heads as change agents in implementing a new so-

cial studies curriculum. Dissertation Abstracts International, 54(09), 3309A. (UMI No. 9405182)
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In reviewing the literature, Henderson found little research on department chairper-
sons, and none on their possible role as change agents. She realized that conceptualizing
this group as change agents and studying them with the methodology that had been de-
veloped in change-agent research would open a new line of inquiry. The research that re-
sulted from the insights gained in Henderson's literature review led to new knowledge
about department chairpersons. In addition, her findings provided a rcglication test of
findings about change agents that had accumulated from previous research on other types
of change agents in education.

3. Avoiding fruitless approaches. In reviewing the literature, be on the lookout for lines
of inquiry in your area that proved to be fruitless. For example, literatur« scarches some-
times identify several similar studies done over a period of years, all of which employed ap-
proximately the same research methodology and all of which failed to produce a
significant experimental or correlational result. One or two further tests ot an intervention
or hypothesized relationship can be justified on the grounds that they confirm the previ-
ous finding of no significant effect. Additional studies. however, serve no useful purpose
and suggest that the researcher has not done an adequate review of the literature.

4. Gaining methodological insights. In reviewing research reports, some individuals
give scant auention to anythmg but the results reported. This is a mistake because other
information in the report can help you in the design of your study. For example, a study
conducted by one of the authors (W. Borg) tested a procedure for training inservice teach-
ers 1o use specific classroom management skills.3 Although the teachers could be taught
to use a set of three specific skills in one week of instruction and practice, their use of the
skills was awkward and unnatural. Because of this finding, the training program was re-
vised to include four more weeks during which teachers practiced the skills they had
learned earlier. This change resulted in much more effective teacher performance. The
methodological insights gained in this study might be useful to other researchers who are
interested in designing and testing programs to improve teachers’ classroom skills.

5. Identifying recommendations for further research. Researchers often conclude their
reports with a discussion of issues raised by their study and recommendations for other re-
search that might be done. (Examples are provided in Chapter 2.) These issues and rec-

ommendations should be considered carefully because they represent insights gained by .

the researcher after considerable study of a given problem.

6. Seeking support for grounded theory. Many research studies are designed to test a
theory that has been developed to explain the learning process or other educational phe-
nomena. Barney Glaser, however, proposed that studies also can be designed such that
data are collected first, and then a theory is derived from those data.* (Glaser’s approach
is described more fully in Chapters 2 and 14.) The resulting theory is called grounded the-
ory because it is “grounded” in a set of real-world data.

Glaser advises rescarchers who plan to use the grounded theory approach not to con-
ducta review of the literature beforehand because they are likely to be exposed to other re-
searchers’ theories. As a result of this exposure, they might be unable to see their data with
a fresh perspective. Glaser instead recommends this approach:

{W]e collect the data in the field first. Then we start analyzing it and generating theory. When
the theory seems sufficiently grounded and developed, then we review the literature in the

3. Bbrg. W. R. (1977). Changing teacher and pupil performance with protocols. Journal of Experimental Education,
45, 9-18.

1. Glaser, B. G. (1978). Theoretical sensitivity: Advances in the methodology of grounded thgory. Mill Valley, CA: So-
ciology Press.
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field and relate the theory to it through the integration of ideas. . . . Thus scholarship in the
same area starts after the emerging theory is sufficiently developed so the theory will not be
preconceived by preempting concepts.”

A literature review conducted in this fashion, after researchers have developed grounded
theory, might generate support for the theory, might lead them to question their own the-
ory or the theories of others, or might cause them to refine their theory and develop ideas
for further investigation.

Glaser qualified his position about the role of literature reviews in research by sug-
gesting that researchers first read the literature on topics that are indirectly related to their
area of investigation. The purpose of this reading is to help researchers develop ideas that
will inform their fieldwork, without constraining their development of grounded theory.

Major Steps in a Literature Review

+ Touchstone in  Prior to initiating a literature review, you should write a preliminary statement of your re-

Research search problem. (Chapter 2 discusses this process in detail.) The following is an example
Cooper, H. M. (1998). of such a statement, one that we will use below to illustrate literature search techniques:
Synthesizing research: “What are effective ways to help parents of at-risk students increase their support of their
A guide for literature children’s academic efforts?”
reviews (3rd ed ). Having formulated a problem statement, you are now ready to initiate a literaturz r2-
Thousand Oaks, CA: view. The method that we recommend has four steps.

Sage. Step 1: Search preliminary sources. You will need to identify books, articles, profes-

sional papers, and other publications that are relevant to the problem statement. Prelim-
inary sources, which are indexes to particular bodies of literature, are an essential aid for
this task. They are similar to the subject index of a library catalog. By looking in the subject
index for a particular topic {e.g:, mathematics education), you can find all the books in the
library that pertain to this topic. The preliminary sources that we describe below are much
more comprehensive than a library index, however, because they index all sorts of publi-
cations—not just books—and they include publications wherever they may be located,
not just the holdings of a particular library. ‘

Step 2: Use secondary sources. In your examination of preliminary sources, you may
find that other researchers already have written reviews of the literature that are relevant
to your problem statement. Such reviews are examples of secondary sources. A secondary
source is. a document written by someone whc did not actually do the research, develop
the theories, or express the opinions that they have synthesized into a literature review. You
can use preliminary sources to help determine whether relevant secondary sources are
available.

Step 3: Read primary sources. Preliminary and secondary sources index or review re-
search studies, respectively, but not in detail. For this reason, you will need to obtain and
study the original reports of at least those studies that are most central to your proposed
investigation. These original reports are called primary sources. A primary source is a doc-
ument (e.g., journal article or dissertation) that was written by the individuals who actu-
ally conducted the research study or who formulated the theory or opinions that are
described in the document.

Step 4: Synthesize the literature. Once you have read all the relevant primary and sec-
ondary sources, you will need to synthesize what you have learned in order to write a lit-
erature review. The purpose of the review is to inform the reader about what already is

5. Ibid., p. 31.
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known, and what is not yet known, about the problems or questions that you plan to in-
vestigate. Also, you will need to make clear how your proposed study relates to, and builds
upon, the existing knowledge base as represented in the literature.

These four steps of the literature review process need not be done strictly in sequence.
Forexample, as you review literature relevant to your problem statement, you may find that
you want to reformulate the statement, which may take your literature search in a ..cw di-
rection. Also, you may find that the primary and secondary sources identified by your pre-
liminary sources were only indirectly related to your problem statement. In this case, you
will need to go back to the first step and attempt to find a more relevant preliminarv source.

To conduct a thorough literature review, you need to know how to use preliiiuaary,
secondary, and primary sources. We describe each of them in the next sections.

Searching Preliminary Sources: ERIC

The Educational Resources Information Center (ERIC) is the principal source of informa-
tion about the literature on educational research and practice. Therefore, we describe it in
detail in this scction. Once you understand how ERIC works, you will be in a better posi-
tion to use other preliminary sources.

The structure and services of ERIC are constantly changing, particularly as comput-
ers, the Internet, and funding patterns evolve.® If vou find that ERIC or other preliminary
soutces are not as we describe them here, we recommend that you talk to a reference li-
bratian to determine their current status or go to the Web site maintained by a service of
ERIC called AccessERIC: <www.accesseric.org/index.html>.

ERIC’s Structure and Services

The organizational structure of ERIC includes a central office, clearinghouses, adjunct
ciearinghouses, and support components. To give you a sense of ERIC's comprehensive
scope, we list the clearinghouses and other facilities in Figure 4.1. To learn the current sta-
tus of the clearinghouses and information for contacting them, you can go to thisWeb site:
<www.eric.ed.gov/sites/barak.html>. .

ERIC provides various services for education professionals. In the next section, we de-
scribe those that are most pertinent to reviewing the research literature.

CIJE and RIE -

ERIC publishes hard-copy and electronic versions of two preliminary sources: Current
Index to Journals in Education (CIJE) and Resources in Education (RIE). CIJE indexes arti-
clesin many hundreds of education-related journals. In contrast, RIE indexes various non-
journal documents: papers presented at education conferences, progress reports of
ongoing research studies, technical reports on studies sponsored by federal research pro-
grams, and reports of projects conducted by school districts and other local agencies.
These various reports sometimes are called fugitive literature or gray literature because
they are not widely disseminated or easily obtained.

ERIC Clearinghouse staff members known as abstractors have created CI/E and RIE ci-
tations for documents dating back to 1966. CIJE and RIE now include more than a million
citations with each citation referring to a separate document. As we define the term here,
a citation is all the coded information that ERIC provides about a particular document.

6. For a view of where computer access to research literature is headed, see: Willinsky, J. {2001). The strategic edu-
cation research progranand the'public value of research. Educational Researcher, 30(1), 5-14.
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List of ERIC Clearinghouses and Adjunct Clearinghouses

Clearinghouses Adjunct Clearinghouses
Adult, Career, and Vocational Education Child Care
Assessment and Evaluation Clinical Schools
Community Colleges Educational Opportunity
Counseling and Student Services Entrepreneurship Education
Disabilities and Gifted Education ESL Literacy Educaticn
Educational Management : International Civic Education
Elementary and Early Childhood Educatio Service Learning
Higher Education Test Collection
Information and Technology United States—Japan Studies

Languages and Linguistics

Reading, English, and Communication

Rural Education and Small Schools

Science, Mathemaucs, and Environmental
Education

Soctal Studies/Social Science Education

Teaching and Teacher Education

Urban Education

Coded information includes title, author(s), date of publication, abstract, and so forth. (All
of the different types of coded information are described in more detail later in the chap-
ter.) Citations are also called entries or resumes by ERIC, but to avoid confusion herc, we
use the term citation except when there is a particular need to use a different term.

To clarify terminology further, we use the term document to refer to any publication
abstracted in CIJE or RIE. As explained above, these documents are of various types, for ex-
ample, journal articles, conference papers, and technical reports. When necessary, we use
the appropriate term for a particular type of publication. Otherwise, we use the term doc-
ument to refer to a publication without distinction as to its type.

ERIC citations are published in hard-copy and electronic versions. The hard-copy ver-
sion consists of monthly publications of CIJE and RIE. (Semi-annual and annual cumula-
tions are also published.) Electronic versions are becoming increasingly prevalent because
of their ease of use and incorporation of adjunct services. Therefore, our discussion of CIJE
and RIE emphasizes on the electronic versions. If you understand how they work, it is an
easy matter to use the hard-copy versions. '

The collection of citations stored in electronic form, sometimes called a database, in-
dicates that the citations consist of bits of data that can be retrieved by software designed
for that purpose. CIJE and RIE citations are stored in the same database, so unless neces-
sary, we do not distinguish between these two preliminary sources in the next sections.

The ERIC database is stored in computer files, which, as we explain below, are avail-
able on the Internet, CDs, or other electronic format. To search the database for particular
citations within the database, you need to use a search engine. A search engine is a type of
specialized computer software that has a variety of features for helping a user sift through
the database to identify citations that satisfy particular criteria. (Google, Yahoo!, and other
services have search engines that allow you to find relevant Web sites throughout the In-
ternet.) Electronic versions of CfJE and RIE vary in how much of the databagathey include
and in their search-engine features. / :

)
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Coding of Documents in the ERIC Database

All journal articles, reports, and other documents in the ERIC database are ccded by ERIC
clearinghouse abstractors so that they can be retrieved by users. For example, suppose you
wish to find all publications by a particular author, all publications on a particular topic,
or all publications that report research findings about this topic. Each document in the
ERIC database is coded so that you can find this information as well as other kinds of in-
formation. Therefore, you need to know ERIC’s coding system to take full advantage of its
search options. To explain it, we use the research question introduced earlier: “What ar~ f-
fective ways to help parents of at-risk students increase their support of thei. ~hlldren’s
academic efforts?”

Because all CIJE citations are from journals, they tend to have fewer coding features
than RIE citations, which involve various publication formats (e.g., papers presented at
conferences differ in format from reports issues by government agencies). Therefore, we
explain the coding of a document using an example from RIE. We selected the hard-copy
version of RIE, because, unlike electronic versions, its citation features are standardized
and complete.

To initiate our search for literature concerning parents of high risk students, we turned .

to the subject index of the December 1992 issue of RIE. We found two citations under Par-
ent role:

Family Focus: Reading and Learning Together Packet. ED 347498
School and Family Partnerships. ED 347 638

We thought that the second citation might be relevant to our research problem, so we
copied down the ED number. Next we turned to the Document Resumes section of the RIE
issue, where the citations—also called entries or resumes—are arranged in numerical order.
Reading the resume for ED 347 638, we found that it is relevant to our proposed study. The
document resume is shown in Figure 4.2. We will use it to explain each feature of an RIE
entry. Keep in mind that these features, particularly those involving availability and cost,
might change over time. (For more information about the features, refer to the most recent
edition of the Thesaurus of ERIC Descriptors, which is described in the next section.)

1. ERIC accession number. ED 347 638 is the identification number for this docu-
ment. Accession numbers are sequentially assigned to documents as they are processed
for indexing in ERIC. The ED indicates that this is a nonjournal document rather than a
journal article. (Journal articles begin with an £/ number instead.) Entries are placed in
the Document Resumes section of RIE in numerical order by their accession number. Ifa
library maintains a microfiche file of ERIC documents, the microfiches are also stored in
accession-number order. .

2. Clearinghouse accession number. The number EA 024 079 is an accession number
assigned to documents by the specific clearinghouse that processed the document for
entry into the ERIC system. EA is the designation for the Clearinghouse on Educational
Management, housed at the University of Oregon.

3. Author(s). The names in italics below the ERIC accession number are the names of
the authors of the document. We find that this document was written by Joyce L. Epstem
and Lori J. Connors.

4. Title. Thetitle of the document is shown next. In this example itis School and Fam—
ily Partnerships.

5. Organization where document originated. If the document was available in print
form prior to being placed into the ERIC system, the organization where it originated is
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Document Resume in Resources in Education (RIE)

ED 347 638 EA 024 079

Epstein, Joyce L. Connors, Lori J.

School and Family Partnerships.

National Association of Secondary School Principals, Reston, Va.

Report No.—ISSN-0912-6160

Pub Date—Jjun 92

Note—10p. .

Available from—National Association of Secondary School Principals, 1904 Research Drive, Reston, VA

22091-1537 ($2; quantity discounts). .

Journal Cit—Practitioner; vi8 n4 Jun 1992

Pub Type—Collected Works - Serials (022} — Guides — Non-Classroom (055}

EDRS Price — MFO1 Plus Postage. PC Not Available from EDRS.

Descriptors—*Educational Cooperation, Family Role, *Family School Relationship, Middle Schools, *Par-

ent Influence, *Parent Role, *Parent School Relationship, School Community Relaticiiship, Secondary Ed-

ucation . ,
Concerns about and characteristics of family/school partnerships are the theme of this issue of a

“newsletter fcr the on-line administrator.” Because of the changing natures of students, families, and

schools, school administrators must take a leadership role in facilitating parent involvemerit in educa-

tion. The six major types of involvement for comprehensive partnership programs are outlined. These

include basic obligations of families; basic obligations of the school; involvement at the schoot; involve-

ment in home learning; involvement in decision making, governance, and advocacy; and community col-

laboration. Questions 1o be considered for organization of partnerships are discussed; some of these

include the development of a written nolicy, a leadership and committee structure, a budget, and an

evaluation process. Examples of each type of partnership that has been implemented in middle and high

schools are provided. A brief program description and contact information are included. (LM1)

Source: Text on p. 61 in: Resources in £ducation. (1992, December). Washington, DC: U.S. Government Printing
Office.

specified here. We find that our document originated with the National Asscciation of Sec-
ondary School Principals (NASSP) in Reston, Virginia.

6. Sponsoring agency. Ifadifferent agency from the one in which the document orig-
inated was responsible for initiating, funding, and managing the research project de-
scribed in the document, it is listed after Spons Agency. No separate sponsoring agency is
shown for our document.

7. Report number. .If a report number is given, it is the number assigned to the docu-
ment by the originating organization. In this case, the report number ISSN-0912-6160
would be used to request the document from NASSP.

8. Date published (Pub Date). The Pub Date indicates the month and year in which
the document was published.

9. Contractorgrant number. If acontract or grant number is given, it signifies the num-
ber assigned by the funding agency to the project or grant under which the research de-
scribed in the document was funded. No contract or grant number is given for our document.

10. Note. A descriptive note gives additional information about the document, be-
ginning with its page length. We find that this report is 10 pages long.

11. Availability. If the document is available from a source other than ERIC, it is listed
here. Our sample document is available from the National Association of Secondary
School Principals. In 1992, it cost $2 per copy, with quantity discounts available.
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12. Language of document. If the document is available in a language other than Eng-
lish, this is indicated. This document is written in English only, so no language designation
is included in the document resume.

13. Publication type (Pub Type). Pub Type is a three-digit code that classifies a docu-
ment by form of publication. For example, there are separate codes for research/technical
reports, dissertations and theses, and instructional materials for learners. Two Pub Types
were assigned to our sample document: Collected Works—Serials (022) and Guides—Non-
Classroom (055).

14. ERIC Document Reproduction Service (EDRS) availability. This code indicates
whether the document can be ordered through ERIC's reproduction service facility (ex-
plained in a later section). MF means the document can be ordered on microfiche, and PC
means the document is available in regular paper format. In our example, MFOI means
that the report can be ordered on microfiche. The 01 part of the code refers to a price code
schedule contained in the December 1992 issue of RIE. (That price code is no longer valid.)

15. Descriprors. The descriptors from the ERIC Thesaurus that were assigned to this
document by an indexer at an ERIC clearinghouse are listed here. These descriptors clas-
sify the substantive content of the document. Up to six major descriptors, each preceded
bvan asterisk, are listed to cover the main content of the document. The documentis cited
in the subject index of RIE only under the major descriptors. Minor descriptors also are
listed to indicate less important content of the document or nonsubject features such as
methodology or educational level. An educational-level descriptor (e.g., early childhood
education, middle schools, higher education) is mandatory for every document and jour-
nal article indexed in ERIC, unless it is entirely inappropriate. If the document or article
covers a specific age range, an optionial age-levei descriptor also may be assigned.

16. Identifiers. Identifiers are key words or “indexable” concepts intended to add
‘depth to subject indexing that is not possible with the ERIC Thesaurus descriptors alone.
They generally are either proper names or concepts not yet represented by approved de-
scriptors. They appear in the resume sections of RIEand CIJE in a separate field just below
the descriptors. Major identifiers are marked with an asterisk and appear in the printed
subject indexes of RIE and CIJE. There are no identifiers for this document. '

17. Target audience. If a document or journal article specifies an intended audience,
this information is provided in the entry. Eleven different audiences are identified by ERIC:
policy makers; researchers; practitioners, which include the five subtypes—administrators,
teachers, counselors, media staff, and support staff; students; parents; and community mem-
bers. If more than two practitioner groups are identified, only the generic target audience
practitioners is catalogued. No target audience is specified for the entry shown in Figure 4.2.

18. Informative abstract. Thisis abrief summary of the document’s contents, written
either by the author or the abstractor at the ERIC clearinghouse.

19. References. If references are provided at the end of the document, the number of
references is indicated in parentheses. No references are included in our sample document.

20. Abstractors initials. The initials of the person at the ERIC clearinghouse who
coded each document is indicated in parentheses at the end of the resume. The abstrac-
tor for our sample document is LML,

Thesaurus of ERIC Descriptors

In the preceding section, we noted that each document in the ERIC database is coded by
descriptors. Unless you use appropriate descriptors, you might not retrieve all the docu-
ments in the database that are relevant to the research problem you are investigating.
The Thesaurus of ERIC Descriptors is a manual that helps you identify appropriate de-
scriptors to use in searching CIJE and RIE for documents that are relevant to your research
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problem. A descCriptor is a term that is used to classify all documents that contain infor-
mation about the topic denoted by the term.

To identify appropriate descriptors for your literature search, you can start by under-
lining the most important words or phrases in your problem statement. Using our exam-
ple about parents, we underlined the following words: “What are effective ways to help
parents of at-risk students increase their support of their children’s academic efforts?”

The next step is to look up each of the three terms in the Alphabetical Descriptor Dis-
play of the ERIC Thesaurus to determine whether they are ERIC descriptors. We use the
2001 edition of the Thesaurus to illustrate this process. When we look up the term parents,
we find the display shown in Figure 4.3. This display has the following features.

1. Main-entry designation. The term PARENTS is shown in all capital letters and in
boldface in the Alphabetical Descriptor Display. This designation indicates that Parents is
a main-entry descriptor, meaning that it is used to classify entries in C//E and R/E.

2. Add date. The notation Jul. 1966 indicates when this term was entered into the
Thesaurus. '

3. Postings. The number 3,438 indicates the number of times, as of Ociober 2304,
that this term was used as a major or minor descriptor in R/E and CiJE.

4. Descriptor Group Code. The notation GC: 510 indicates that the descriptor PAR-
ENTS is in Descriptor Group Code 510. This three-digit number indicates the broad caie-
gory to which this descriptor belongs, and is useful for identifying other descripters that
are conceptually related to a descriptor, but do not necessarily appear in the descoiptoi’s
display (Figure 4.3). When we look at the categories list on page xxv of the Thesa:t: s, vwe
find that GCis the category Groups related to HUMAN SOCIETY, and that GC 510 concerns
THE INDIVIDUAL IN SOCIAL CONTEXT. The term group, as used here, refers not to groups
of people, but to groups of conceptually related descriptors in the Thesaurus.

5. Used for (UF) designation. The UF designation preceding the term Catholic parerits
indicates that the descriptor Parents should be used instead of the term Catholic parents in
doing an ERIC search. The information in parentheses after the term Catholic parents indi-
cates that this term was a descriptor only during the period 1966 to 1980. The # designation
after the term Catholic parents refers to a footncte at the bottom of the page of the Alpha-
betical Descriptor Display where the terin appears. The footnote states that two or more de-
scriptors are needed to represent this term. By looking in the Thesawrus for Catholic parenis
as a main entry, the reader can learn which descriptors to use instead of this term.

6. Narrower term (NT) designation. The NT designation identifies narrower de-
scriptors that are included under the main-entry descriptor Parents. The ten narrower
descriptors shown under Parents also can be searched for CI/E and RIE entries relating to
parents.

7. Broader term (BT) designation. The BT designation identifies broader descriptors
that subsume the concept represented by the main-entry descripto-. Thus we see that the
broader descriptor Groups includes the descriptor Parents as a subcaiegory.

8. Related term (RT) designation. The RT designation indicates related descriptors
that also are main-entry descriptors in the Thesaurus. These related descriptors have a close
conceptual relationship to the descriptor Parents, but do not &t the superordinate/
subordinate relationship described by BT and NT. All the related terms listed under Parents
appear elsewhere in the Thesaurus as main-entry descriptors. Thus, any of these descrip-
tors can be used to search for CIJE and RIE entries relevant to our research problem.

9. USEdesignation. The information shown in Figure 4.3 does not exhaust the terms
relating to the topic of parents in the Thesaurus. If we look back through the Alphabetical
Descriptor Display, we will find three pages of descriptors that include the word parent or
parents, for example, PARENTS AS TEACHERS. Another example is Parent Absence USE
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Display for the Descriptor Parents in the Alphabetical Descriptor Display
of Thesaurus of ERIC Descriptors

Parents Jul 1966
Postings: 3,438 GC: 510

UF Catholic Parents (1966 1980) #

NT Adoptive Parents

Biological Parents
Employed Parents
Fathers

Grandparents

Lower Class Parents
Middle Class Parents
Mothers

Parents As Teachers
Parents with Disabilities

BT Groups

RT Adults
Child Caregivers
Daughters

Early Parenthood

Family (Sociological Unit)
Family Environment

Family Life

Family Problems

Heads Of Households
Home Schooling

Home Visits

Kinship

One Parent Family

Parent Aspiration

Parent Associations

Parent Attitudes

Parent Background

Parent Child Relationship
Parent Conferences

Parent Counseiing

Parent Education

Parent Empowerment
Parent Financial Contribution
Parent Grievances

Parent Influence

Parent Materials

Parent Participation

Parent Responsibility

Parent Rights

Parent Role

Parent School Relationship
Parent Student Relationship
Parent Teacher Conferences
Parent Teacher Cooperation
Parent Workshops
Parenthood Education
Parenting Skills

Sons

Spouses

Source: Text on pp. 231-232 in: Houston, . E. (Ed.) (2001). Thesaurus of ERIC Descriptors (14th ed ). Westport, CT: Oryx
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ONE PARENT FAMILY. The USE designation tells us that the terrm parent absence is not a
main-entry descripfor in the Thesaurus. If we are interested in searching for citations re-
lating to parent absence, we will need to use the descriptor One parent family.

10. Scope note. If we now check the Alphabetical Descriptor Display for our second
terin, ai-risk students, we will find the term AT RISK PERSONS as a main-entry descriptor,
followed by the information shown in Figure 4.4. SN is an acronym for Scope Note, which
is a brief statement of the intended usage of an ERIC descriptor. The scope note clarifies
an ambiguous term or restricts the usage of a term. and it may give special indexing infor-
mation as well. The scope note in this case directs us to a narrower term, HIGH RISK STU-
DENTS. Therefore, we decided to substitute this term in our problem statement.

To determine whether Academic efforts is tlie appropriate descriptor for our search
concerning parents of high risk students, we refer to the Rotated Descriptor Display in the
Thesaurus. A rotated descriptor display takes each descriptor in the Thesaurus and shows
all other descriptors that share any word in common with it. For example, if we key on the
word academicin academic efforts, the Rotated Descriptor Display will show all Thesaurus
descriptors that also include that word, irrespective of position (e.g., English for academic
purposes and academic achieverment). We could do the same kind of search in the Rotated
Descriptor Display for the word efforts. )

We scanned all the phrases beginning with the word ACADEMIC. The phrase ACADE-
MIC EFFORTS was not listed, but the phrase ACADEMIC ACHIEVEMENT was listed. We
decided that the latter phrase better captures the intent of our proposed research, so we
rephrase the problem statement to read: “What are effective ways to help parents of high-
risk students increase their support of their children’s academic achievement?”

Most education topics of any significance are represented by descriptors in the The-
saurus. Therefore, if your search does not locate any documents in your area of interest,
you sheuld reconsider your descriptors.

FIGURE:4.4

b

Display for the Main Entry At Risk Personsin the Alphabetical Descriptor
Display of the Thesaurus of ERIC Descriptors '

At Risk Persons Apr. 1990
Postings: 2,514 GC: 120
SN Individuals or groups identified as possibly having or potentially developing a problem (phys-

ical, mental, educational, etc.) requiring further evaluation and/or intervention (Note: If pos-
sible, use the more specific term “High Risk Students™)

UF High Risk Persons (1982 1990)

NT High Risk Stud'erts

BT Groups

RT Developmental Delays
Disabilities

Disability Identification

Early Identification

Early Intervention

Incidence .
Symptoms (Individual Disorders)

Source: Text on pp. 24-25 in: Houston, J. E. (Ed.) (2001). Thesaurus of ERIC Descriptors (14th ed.). Westport, CT: Oryx.
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Searching an Electronic Version of ERIC

You can use the hard-copy version of the ERIC database (i.e., the monthly or cumulated is-
sues of CIJE and RIE) to do a literature search, but the process is laborious and cumber-
some. It is much more efficient to search an electronic version of the database. Different
versions are available on ERIC Web sites and on commercial Web sites and CDs. (See p. xvi
of the I4th edition of the Thesaurus of ERIC Descriptors for alist.) The versions differ in how
much of the ERIC database they include and in their search options. (For a comparison of
several widely available versions, see: <www.eric.ed.gov/searchdb/dbchart_s.html>.) You
will need to consult a reference librarian at your institution to determine which version, or
versions, are available for your use. '

We chose the Internet database and search engine maintained by the ERIC Clearing-
house on Assessment and Evaluation to illustrate the process of searching an electronic
version the ERIC database. This version has the advantages of being easily accessed and
comprehensive in its coverage of the ERIC database and search options. You can access it
by going to the homepage: <wwww.searcheric.org>.

Search Strategies

In using ERIC, you will be searching through more than one million documents to find those
that arerelevant to your research study. This is a complex problem-solving task that requires
you to experiment to determine which procedures yield the best results. It is essential to
keep a record of your search procedures so you do not repeat procedures you already have
tried, and so you can inform readers about your search procedures in your final report.

As we stated above, our illustrative research question is, “What are effective ways to
help parents of at-risk students increase their support of their children’s academic efforts?”
To start our search for relevant literature, we go to <www.searcheric.org>. From there, we
follow a series of steps to take advantage of various search options at this Web site. We de-
scribe our steps below, but keep in mind that you can vary the steps and include additional
ones. ; , .
Step 1. Atthe top of the Web page is a “Wizard” feature, which helps us select relevant
descriptors from the ERIC Thesaurus. When we type “parents” and click “Look up,” we find
approximately the same list as that shown in Figure 4.3. We can check the terms in the list
that we wish to use as descriptors. We decided to check three terms: parents as teachers,
parent child relationship, and parent education.

If we wished, we could sidestep the Wizard and simply enter terms (called keywords
in some search engines). The-search engine will look for a keyword (or combination of key-
words) anywhere in the citation (e.g., title, abstract, descriptors, identifiers) for each doc-
ument in the selected database. This procedure is quick and appropriate when we are fairly
certain of what we want from the database. For example, in preparing Chapter 3 of this
book, we searched the ERIC database for the keyword combination, “institutional review
boards.” We felt confident that any relevant document would use this termin its title or ab-
stract, so we did not feel the need for an ERIC Thesaurus descriptor.

Step 2. The search engine allows us to combine our three selected terms into a set,
which is called “Set 1.” The set looks like this: PARENTS AS TEACHERS, PARENT CHILD RE-
LATIONSHIP, PARENT EDUCATION. The comma between each term has a special mean-

ing in this context. Each comma represents what is known as a Boolear: operator (also

called a connector) meaning or. In our example, the commas tell the search engine to look
for any document in the ERIC database that is coded with any one of these three descrip-
tors. Thus, we will locate any document coded by “parents as teachers™ or ‘parent child re-
lationship™ or “parent education.”

+ Touchstone in
Research

Brehm, S. K., & Boyes,
A. 1. (2000). Using criti-
cal thinking to conduct
effective searches of
onine resources. Prac-
tcel Assessment, Re-
s2arch and Evaluation,
7(7). Available online:
www.ericae.net/pare/
getvn.asp?v=78&n=7.

Examples of expert
ERIC searches at:
wwav.ericae.net/
scripts/ewiz/expert.
htm
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Step 3. We use the Wizard feature again for the term “at risk students” in our research
question. As in the hard copy of the Thesaurus (see Figure 4.4), we find that “high risk stu-
dents” is the preferred term. We enter this term as “Set 2.” Set 1 and Set 2 are distinguished
by the fact that they are related to each other by a connector meaning and. An and con-
nector here means that the search engine will only select documents in the ERIC database
that are coded by at least one of the three descriptors in the first set and the descriptor in
the second set.

You will note that an and connector typically has the effect of reducing the number of
documents that the search engine finds, because each document must be coded by at least
two relevant descriptors (one from the first set and the one from the second set). An or con-
nector typically increases the number of documents that the search engine finds, because
a document will be selected if it is coded by any one of the descriptors in the or set.

‘Step 4. The search engine contains a list of database options. For example, we can in-
clude the entire ERIC database in our search, or just documents in the database published
from 1990 on. We click on the option that includes only documents published from 1990
on. When experimenting with different descriptors, we might want to limit the database in
this way in order to avoid being overnwvhelmed with too many citations in our search results.

Step 5. The search engine contains a list of “limited to” options. For example, we can
request that the search engine limit its search of the ERIC database to documents that have
been coded as “research reports.” (As we explained above, each document is coded ac-
cording to publication type; one of the classification codes is “research reports.”) You co
not need to use the “limited to” option, in which case the default is “not limited.” We de-
cide to do two searches—one with “not limited” as the option and the other with “research
reports” as the option. :

Step 6. The search engine gives us several choices for how the document citation will
be displayed: “title”, “ti:le & short note”, or “title & long note”. We choose “title & short note”
knowing that we will obtain more citation information, but it will take longer to scroll
through the search results on the computer monitor or to download them.

Step 7. We are now ready to ask the search engine to conduct a search of the ERIC
database using the search parameters we specified in Steps 1-6. The “not limited” search
(see Step 5 above) yielded 176 citations. The search limited to “research reports” yielded 30
citations. : .

The above are basie steps for using the ERIC database at <searcheric.org>.” Similar
steps apply to searching other electronic versions of the ERIC database and other literature
databases (described later in the chapter). Also, search engines typically contain many fea-
tures, beyond those described above, that are helpful in designing a literature search. You
can learn about these features by accessing the database and experimenting on your own,
by working with a reference librarian, or by using the AskERIC service.$

Pearl Building

One feature of the search engine at <www.searcheric.org>—pearl building—has special
value. Pearl building refers to the process of constructing a new literature search using de-

7. There is evidence that several of the procedures described in these steps are under-utilized in many ERIC data-
base searches; see:Hertzberg, S., & Rudner, L. (1999). The quality of researchers’ searches of the ERIC database.
Educational Policy Analysis Archives, 7(25). Available online: www.epaa.asu.edu/epaa/v7n25.hunl

8. If you need help using ERIC from an expert, you can send an e-mail message to AskERIC at www.askeric@ericir.
syr.edu
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Searching an Electronic Version of ERIC

You can use the hard-copy version of the ERIC database (i.e., the monthly or cumulated is-
sues of CIJEE and RIE) to do a literature search, but the process is laborious and cumber-
some. It is much more efficient to search an electronic version of the database. Different
versions are available on ERIC Web sites and on commercial Web sites and CDs. (See p. xvi
of the 14th edition of the Thesaurus of ERIC Descriptors for a list.) The versions differ in how
much of the ERIC database they include and in their search options. (For a comparison of
several widely available versions, see: <www.eric.ed.gov/searchdb/dbchart_s.html>.) You
will need to consult a reference librarian at your institution to determine which version, or
versions, are available for your use.

We chose the Internet database and search engine maintained by the ERIC Clearing-
house on Assessment and Evaluation to illustrate the process of searching an electronic
version the ERIC database. This version has the advantages of being easily accessed and
comprehensive in its coverage of the ERIC database and search options. You can access it
by going to the homepage: <wwww.searcheric.org>.

Search Strategies

In using ERIC, you will be searching through more than one million documents to find those
that are relevant to your research study. This is a complex problem-solving task that requires
you to experiment to determine which procedures yield the best results. It is essential to
keep a record of your search procedures so you do not repeat procedures you already have
tried, and so you can inform readers about your search procedures in your final report.

As we stated above, our illustrative research question is, “What are effective ways to
help parents of at-risk students increase their support of their children’s academic efforts?”
To start our search for relevant literature, we go to <www.searcheric.org>. From there, we
follow a series of steps to take advantage of various search options at this Web site. We de-
scribe our steps below, but keep in mind that you can vary the steps and include additional
ones. .
Step 1. Atthe top of the Web page is a “Wizard" feature, which helps us select relevant
descriptors from the ERIC Thesaurus. When we type “parents” and click “Look up,” we find
approximately the same list as that shown in Figure 4.3. We can check thé terms in the list
that we wish to use as descriptors. We decided to check three terms: parents as teachers,
parent child relationship, and parent education.

If we wished. we could sidestep the Wizard and simply enter terms (called keywords
in some search engines). The search engine will look for a keyword (or combination of key-
words) anywhere in the citation (e.g., title, abstract, descriptcis, identifiers) for each doc-
ument in the selected database. This procedure is quick and appropriate when we are fairly
certain of what we want from the database. For example, in preparing Chapter 3 of this
book, we searched the ERIC database for the keyword combination, “institutional review
boards.” We felt confident that any relevant document would use this term in its title or ab-
stract, so we did not feel the need for an ERIC Thesaurus descriptor.

Step 2. The search engine allows us to combine our three selected terms into a set,
which is called “Set 1.” The set looks like this: PARENTS AS TEACHERS, PARENT CHILD RE-
LATIONSHIP, PARENT EDUCATION. The comma between each term has a special mean-
ing in this context. Each comma represernits what is known as a Boolean operator (also
called a connector) meaning or. In our example, the commas tell the search engine to look
for any document in the ERIC database that is coded with any one of these three descrip-
tors. Thus, we will locate any document coded by “parents as teachers” or ‘parent child re-
lationship” or “parent education.”
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Step 3. We use the Wizard feature again for the term “at risk students” in our research
question. As in the hard copy of the Thesaurus (see Figure 4.4). we find that “high risk stu-
dents” is the preferred term. We enter this term as “Set 2.” Set | and Set 2 are distinguished
by the fact that they are related to each other by a connector meaning and. An and con-
nector here means that the search engine will only select documents in the ERIC database
that are coded by at least one of the three descriptors in the first set and the descriptor in
the second set.

You will note that an and connector typically has the effect of reducing the number of
documents that the search engine finds, because each document must be coded by at lcast
two rclevant descriptors (one from the first set and the one from the second set;. An or con-
nector typically increases the number of documents that the search engine finds, because
a document will be selected if it is coded by any one of the descriptors in the or set.

Step 4. The search engine contains a list of database options. For example, we can in-
clude the entire ERIC database in our search, or just documents in the database published
from 1990 on. We click on the option that includes only documents published from 1990
on.When experimenting with different descriptors, wé might want to limit the databasc in
this way in order to avoid being overwhelmed with too many citations in our search results.

Step 5. The search engine contains a list of “limited to” options. For example, we can
request that the search engine limit its search of the ERIC database to documents that have
been coded as “research reports.” (As we explained above, each document is coded ac-
cording to publication type; one of the classification codes is “research reports.”j You do
not need to use the “limited to” option, in which case the default is “not limited.” We de-
cide to do two searches—one with “not limited™ as the option and the other with “research
reports” as the option. : '

Step 6. The search engine gives us several choices for how the document citation will
be displayed: “title”, “title & short note”, or “title & long note”. We choose “title & short note”
knowing that we will obtain more citation information, but it will take longer to scroll
through the search results on the computer monitor or to download them.

Step 7. We are now ready to ask the search engine to conduct a search of the ERIC
database using the search parameters we specified in Steps 1-6. The “not limited” search
{seeStep 5 above) yielded 176 citations. The search limited to “research reports” yielded 36
citations.

The above are basie steps for using the ERIC database at <searcheric.org>.7 Similar
steps apply to searching other electronic versiors of the ERIC database and other literature
databases (described later in the chapter). Also, search engines typically contain many fea-
tures, beyond those described above, that are helpful in designing a literature search. You
can learn about these features by accessing the database and experimenting on your own,
by working with a reference librarian, or by using the AskERIC service.®

Pearl Building

One feature of the search engine at <www.searcheric.org>—pearl building—has special
value. Pear] building refers to the process of constructing a new literature search using de-

7. There is evidence that several of the procedures described in these steps are under-utilized in many ERIC data-
base searches; see:Hertzberg, S., & Rudner, L. (1999). The quality of researchers’ searches of the ERIC database.
Educational Policy Analysis Archives, 7(25). Available online: www.epaa.asu.edu/epaa/v7n25.htmi

8. If you need help using ERIC from an expert, you can send an e-mail message to ASkERIC at www.askeric@ericir.
syr.edu
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scriptors obtained from document citations in the current literature search. To illustrate
the process, we refer to the search described above. As we indicated, the “not limited”
searchvielded 176 citations. One of these citations is as follows:

(E]541644) Kelly, J. E (1996). Early maternal behaviors during teaching in a high social risk
group: A precursor to children’s later school behavior. Thild Study Journal, 26, 333-351.

After reading the abstract of this study (accessible by clicking one of the options adja-
cent to the citation), we decide that this study is particular'y relevant to our proposed re-
search project. Therefore, we wish to knowavhethe: ~rthz: studies similar to it have been
done. If we click on the “Find similar” button adjacent .0 the citation, the search engine will
design a new search for us by using the major identifiers, major descriptors, and minor de-
scriptors that the ERIC abstractor selected to code the document. (This information and
other information of the type shown in Figure 4.2 is accessed by clicking the “Match info”
option.) These identifiers and descriptors might be different, and more relevant, than
those we used to construct our own initial search. o

\We asked the search engine to conduct this new pearl building search (i.e., a new
search based on the results of the initial search). The search yielded more than 100 cita-
tions that had the same descriptors and identifiers as the research studyv on early maternal
behaviors. If one of these citarjons looks particularly relevant, we can click on the “Find
similar” button and construct a third search to find additional documents beyond those
yielded by the second search. We can continue this pearl-building process as long as we
wish, stopping when no new relevant citations are found.

Displaying and Downloading ERIC Citations

A complete ERIC citation (an example is shown in Figure 4.2) contains quite a bit of infor-
mation. Suppose your literature search yields 100 or more citations, this is not uncom-
mon. If the complete citation was shown on your computer monitor, it would take a long
time to scroll through all the citations. That is why a search engine typically allows you to
view just the title, or the title and short note, for each citation. If a citation seems relevant,
you can ask the search engine to give you more information, possibly all the information
shown in Figure 4.2.

Once you have identified relevant citations by examining them on the computer mon-
itor, the next task is to save them for subsequent use in designing your study and writing
your literature review. Of course, it would be extremely tedious to copy the citations by
hand from the screen. Fortunately, search engines give you options for downloading them
electronically, for example, saving the citations to a disk; having them sent to you as an e-
mail message (either as the message itself or as a file attachment); or creatmg a hard copy
using a printer connected to the computer.

The most desirable option in most instances is to download the citations into a file
created by bibliography software such as Endnote (<www.endnote.com>) or ProCite
(<www.procite.com>). The software puts each citation into a standard format which in-
cludes fields in which you can type notes about the citation and code it using keywords
from your own classification system. Furthermore, the software can format your citations
into many different standard styles (e.g., APA style). The software also can interact with
your word-processing software to import the formatted citations directly into. your re-
search report. You likely will need to work with a reference librarian to create the necessary
electronic connections between the search engine for a literature database and the bibli-
ography software. .
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Obtaining ERIC-Indexed Documents

Journal articles indexed by ERIC (indicated by the accession-number prefix EJf) are avail-
able from various sources:

1. You can obtain the article directly from the journal if your institution’s library
subscribes to it or if the library can obtain it from you through an interlibrary
loan service.

2. You can check for the article’s availability at a fee-based article-reproduction
service (several are listed at <searcheric.org>).

3. An increasing number of journals are published on the Internet. If you are seek-
ing an article in such a journal, you can access it by going to the journal's Web
site. (For example, you can find articles published in The Qualitative Report at
<www.nova.edu/ssss/QR/index.html>.)

Unpublished documents indexed by ERIC (indicated by the accession-number prefix
£D) can he obtained by several methods:

i. Almost all the documents are avaitable on microfiche at ERIC Resource Collec-
tions located in over 1000 academic libraries and centers worldwide. The loca-
tions are listed at <www.ericae.net/derc.htm>.

. You can order the documents through the ERIC Document Reproduction Ser-
vice (<www.edrs.com>). '

3. You can inquire whether your library has a subscription io E*Subscribe. Thiis ser-
vice gives you access to a high percentage of ERIC-indexed, unpublished docu-
ments in Adobe Acrobat PDF format. You can view the document on a
computer monitor, save it as a computer file, and mzke a hard copy on a com-
puter-linked printer. For more information about E*Subscribe, go to:
<www.edrs.com/products/subscription.cfm>.

4. You can write to the author(s) to request a copy of the document. A dxrectorv of
educational researchers is available at <www.aera.net.member/directory>.

e

a

Searciiing Other Preliminary Sources

CIJE and RIE are the preliminary sources that you are likely to use most often in conduct-
ing educational research. Therefore, we explained them in detail above. However, there are
many other preliminary sources that can help you in your literature search by identifying
relevant documents not indexed in CIJE or RIE. In particular, professional associations in
various academic and profcssional disciplines—psychology, sociology, anthropology. eco-
nomics, history, philosophy, medicine, and others—maintain preliminary sources similar
to ERIC. Depending on your research problem. one or more of these sources might yield
pertinent literature. A reference librarian cz:: gi.. you alist of relevant preliminary sources
for the disciplines that interest you.

Appendix A provides a comprehensive list of preliminary sources that index the edu-
cation literature. The following is a brief overview of the contents of this appendix:

1. Indexes to bibliographies.

2. Indexes to book reviews.

3. Indexes to books in education and related fields.
4. Indexes to curriculum materials.

5. Indexes to directories.
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6. Indexes to dissertations and theses.
7. Indexes to journal articles, papers, and reports.
8. Indexes to magazines and newspapers.

In addition to these preliminary sources, there are specialized preliminary sources that
index tests and self-report measures. They are described in Chapter 7.

Electronic Bulletin Boards

Educational researchers have formed computer networks on which thev <..n have discus-
sions and inform each other of upcoming events and other new. iy items. Because
these networks make it easy to post or request information of various types, they some-
times are called bulletin boards or listservs.

. Although not a preliminary source in a strict sense, some postings refer to locally cre-
ated bibliographies and databases. Also, individuals can post messages requesting this
type of information. The American Educational Research Association (AERA) maintains a
bulletin board for each of its divisions, which are listed below:

A.  Administration

Curriculum Studies

Learning and Instruction

Measurement and Research Methodology
©ounseling and Human Development
History and Historiography

Social Context of Education . :
School Evaluation and Program Development

Education in the Professions

Postsecondary Education

Teaching and Teacher Education

Educational Policy and Politics

FATSIOMMOO®

AERA has other bulletin boards as well. For information about all the bulletin boards and
how to join them, go to: <www.aera.net>. Type listserv in the search window.

Using Secondary Sources

Secondary sources in education are publications written by authors who were not direct
observers of, or participants in, the events being described. These publications include
most textbooks, scholarly books, encyclopedias, handbooks, and review articles in jour-
nals. For example, most history textbooks are secondary sources because the authors re-
lied on the reports of others about past events rather than having observed the events
themselves.

Some publications combine primary and secondary source information. For example,
suppose an author writes an exhaustive review of the research literature on mathematics
instruction for a handbook on this subject. If the author reports the results of her own re-
search on mathematics instruction as part of the literature review, that portion of the re-
view would be a primary source. The portion that reports the studies of other researchers,
however, is a secondary source. ) .

Secondary sources are useful because they combine knowledge from many primary
sources into a single publication. For example, the Encyclopedia of Educational Research
and the International Encyclopedia of Education contain short, readable articles on a wide
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variety of educational topics of general interest.” There is also the yearbook Review of Re-
search in Education sponsored by the American Educational Research Association. Among
journais, the most comprehensive secondary source is Review of Educationat Researc.
The ERIC Digests are another source of literature reviews. They provide brief overviews of
important current topics and problems in’ education, and are available online. (For a list
of available Digests, go to: <www.ed.gov/databases/ERIC_Digests/index/>.) Appendix B
lists many other secondary sources that can help you review the literature in vour area of
interest.

A good secondary source is more than a compilation of research studies on a particu-
lar problem or topic. It organizes what is known about the problem or topic into a mean-
ingful structure and shows how various research studies are connected to each other. Frank
Murray and James Raths describe these purposes in the following manner:

The scholarlv literature . . . is like a wall that is built one stone at a time, each stone filling a
hole previously unfilled, each one mortared and connected to those that came before and after
it, each one providing a support for the subsequent ones, and each one being supported by
those that came before. The review article attempts to describe the wall itself and to discover
its mortar, its architecture and design; the wall’s place in the architecture of the larger struc-
ture; its relation to the other elements in the structure; its significance, purpose. and meaning
in the larger structure. !0

A good secondary source, then, not only tells you what is known about the problem or
topic you are investigating. It also provides a structure for positioning your proposed re-
search so that others can appreciate its significance. )

Secondary sources vary in quality. Therefore, you must read them with a critical eye.
In a previous section of this chapter we described a literature review as a process consist-
ing of four major steps. The author of a literature review can make errors and misjudg-
ments at any of these steps. For example, you might find that relevant research reports
were omitted or that the reviewer’s interpretation of a study’s findings is inconsistent with
the findings as reported in the primary source.

To an extent, secondary sources reflect the biases, values, and agendas of the reviewer.
As Patti Lather puts it:

A review is gatekeeping, policing, and productive rather than merely mirroring. . . . A review is
not exhaustive; it is situated, partial, perspectival.!!

Areview of the research literature, the type of secondary source about which Lather writes,
is not, then, the “last word” about a research problem or topic. You might think of a literature
review as a research study in itself with the studies being reviewed as the data that are ana-
lyzed and interpreted. As with any research investigation, the reviewer’s findings are subject
to refutation, replication efforts, and revision through progressive discourse (see Chapter 1).

Meta-Analysis’

Meta-analysis is a statistical procedure that can be used to search for trends in the mag-
nitude of effects observed in a set of quantitative research studies all involving the same

9. American Educational Research Association. (2001). Encyclopedia of educational research (7th ed., Vols. 1-4).
Farmington Hills, MI: Gale Group; Hustén, T., & Postlethwaite, T. N. (Eds.). (1994). International encyclopedia of
education (2nd ed.). New York: Elsevier Science.

10. Murray, E, & Raths, J. (1996). Call for manuscripts. Review of Educational Research, 64, 197-200. Quote appears
onp.197.
11. Lather, P. (1999). To be of use: The work of revising. Review of Educational Research, 69, 2-7. Quote appears on

p-3.
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research problem. A secondary source that relies on this statistical procedure usually is
called a meta-analysis. When using an electronic version of CIJE and RIE, you can enter the
term meta-analysis, which is an ERIC descriptor, and connect it to your main topic de-
scriptor with the and connector. This procedure will identify relevant meta-analyses if they
existin the CIJE and RIE database.

To illustrate meta-analysis, we will describe ¢~ that was done by Robert Bangert-
Drowns, James Kulik, and Chen-Lin Kulik.'? They reviewed 40 studies of the effects of fre-
quent testing during instruction. The instructional outcome in 35 of the 40 studies was
student learning, as indicated on achievement examinatiuns given at the end of instruction.

Table 4.1, which is reproduced from their repc.., is typical of those found in meta-
analyses. Each row of the table summarizes a separate study. The first several columns
identify the author(s) of the study, where it occurred, the class levels that were studied, and
the content and duration of the course. Then, there are two columns under the heading,
No. of tests. The X group is the experimental group, and the C group is the control group.
For example, in the study by Palmer, the experimental group took 6 tests during a psy-
chology course, whereas the control group took no tests.

The last column of Table 4.1 shows the effect size for each study. We explain the mathe-
matical basis for an effect size, and its use in different types of research, in the next chapter.
Here it is sufficient to note that in this meta-analysis, the effect size is a quantitative expres-
sion of the magnitude of the difference between the scores of the experimental and control
groups. Effect sizes have the same meaning across studies, even though studies use different
measures of student achievement and the measures have different score distributions.

The effect size in Palmer's study was .55. By itself, this number has little meaning. It is
necessary to convert this number into a percentile equivalent using the normal curve dis-
tribution (explained in Chapter 5). An effect size of .55 means that the average score (i.e.,
the mean score) earned by the experimental groups would be at the 71st percentile of the
distribution of scores earned by the contro! group. An effect size of .00 means there is no
difference between the experimental and control groups: The average score of the experi-
mental group is at the 50th percentile of the score distribution of the control group.

The average effect size for the 35 studies shown in Table 4.2 is .23, meaning that the av-
erage final examination score of students who took frequent tests during a course would be
at the 53th percentile of the score distribution of students who took infrequent or no tests.
Thus, we would conclude that frequent testing has a small positive effect on student learning.

Four of the studies included in this meta-analysis investigated the effect of frequent
testing on students’ attitudes toward the course. The average effect size for these studies
was .59, meaning that students who took frequent tests had a more positive attitude toward
the course than students who took infrequent or no tests.

After calculation of an average effect size for all the studies included in the review, re-
viewers usually examine variations in effect sizes across studies. For example, we find in
Table 4.1 that the effect sizes for frequericy of testing vary from a high of .96 (meaning that
frequent testing had a very positive effect on student achievement) to a low of —.80 (mean-
ing that infrequent testing was much better than frequent testing in this particular study).
To understand why these variations occurred, Bangert-Drowns, Kulik, and Kulik coded cer-
tain features of each study. They then determined the average effect size for studies that
contained each feature, and for studies that did not contain the feature or that contained
a contrasting feature. :

12. Banger(-Drowns, R. L., Kulik, I. A., & Kulik, C. C. (1991). Effects of frequent classtoom testing. journal of Educa-
tional Research, 85.89-99. -

+ Touchstone in
Research
Hedges, L. V. (1998).
Statistical methods
for meta-analysis. San
Diego: Academic Press.
Lipsey, M. W., & Wil-
son, D. B. {2000).
Practical meta-analysis.
Thousand Oaks, CA:
Sage.
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College

Duration
Class Course in Effect
Study Place Level Content Weeks X Group C Group Size
Curo (1963) Indiana 11th Social Science 6 25 0.10
Deputy (1929 State University of College Philosophy 6 12 0.96
New York
Dineen, Taylor, Nebraska High Mathematics 15 75 15 0.17
& Stephens School
(1989)
Fitch, Drucker, Purdue University College Government 15 1% 0.26
& Norton
(1951)
Fulkerson & \astern lllinois Cotiz ' Psychology 12 8 4 0.07
Marun (1981) University
Gable (1936} Niaryland Hici Science 7 21 : -0.80
Schcat
Keys (1934) University of College ~ Psychology 15 8 2 -0.01
Caiifornia
Kirkpatrick lowa High Science 18 20 2 0.31
(1934) Schoc!
Laidlaw Fairleigh Dickinson College Psychology 16 16 4 -0.08
(1963) University '
Lindenberg llinois Community College Accounting 17 12 2 0.01
(1984) Colleges
Mach (1963) California State College Mathematics 12 29 - i 0.15°
i Polytechnic
Coliege
Maloney & California 9-11 Reading 10 5 0 0.59
Ruch (1929)
Marso (1970) Unwversity of Coliege Psychology 15 6 3 0.14
Nebpraska -
Monk & University of College Geography 15 10 6 0.07
Stallings llinors
(1971)
Mudgett University of ‘College Engineering 12 36 2 0.26
(1956) Minnesota
Nation, University of College Psychology 8 8 1 -0.22
Knight, Oklahoma .
Lamberth, &
Dyck (1974)
Negin (1981) Marquette College Law 15 3 0 0.70
University
Noll (1939) Rhode Island State College Psychology 15 5 1 -0.27
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The results of this analysis are shown in Table 4.2. The first study feature is the number
of tests given to the experimental group during the course. (This number is statistically ad-
justed to compensate for the fact that course length in some studies was longer than in oth-
ers.) In 11 of the studies, between 1 and 10 tests were given; in 16 studies, between 11 and
20 tests were given; and in 8 studies, 21 or more tests were given. We see that the effect sizes
across the three classifications are very similar (.24, .23, and .21), m~aning that the benefi-
cial effects of testing during a course do not depend on how frequently tests are given.

The standard error (SE) for each effect size also is shown in Table 4.2. This statistic in-
dicates, for the studies that contained a particular feature, how much t..e effect sizes var-
ied around the mean effect size. The larger the standard error, ti.. .nore the effect sizes
varied across studies. For the three comparison groups, SEs are .09 (1 to 10 tests), .07 (11
to 20 tests), and .18 (21 or more tests). These results indicate that there was more variabil-
ity in effect sizes for research studies that investigated courses with very frequent testing.

' Interesting results were obtained for the next study feature in Table 4.2: number of tests
given to students in the control group. We find a substantial average effect size of .54 for stud-
ies in which the control group took no tests during the course. The effect size is much smaller
for studies in which the control group took one or more tests. This finding suggests that it is
beneficial to give students at least one test during a course, but it matters little whether more
than one test is given. Had the researchers reported only the average effect size for all 35
studies shown in Table 4.1, this potentially important finding would not have been revealed.

You will note that in Table 4.2 some of the features involve instruction (e.g., course
content and duration of the instruction), whereas other features involve the research
methodology of the studies. The latter features are important because they provide a way
of determining whether better-designed studies produce different results than less well-
designed studies. For example. random assignment of individuals to experimental and
control groups is a good design feature of experiments, as we discuss in Chapter 12. We find
inTable 4.2 that the average effect size for studies that employed random assignment is .36,
whereas the average effect size for studies that employed nonrandom assignment is .20.
This result suggests that the average effect size of .23 for all 35 studies, which include stud-
ies varying widely in quality, may underestimate the true effect of frequent testing.

This review of the effects of frequent testing illustrates the power of meta-analysis for
analyzing and summarizing the research literature on a particular problem. Therefore, you
should pay close attention to a meta-analysis if you come across one in your search of the
literature. Later in the chapter, we will discuss procedures for conducting your own meta-
analysis as a study in its own right, or as part of a study in which you collect new data.

Reading Primary Sources

A primary source is a direct report of an event by an individual who actually observed or
participated in it. [n educational research, a primary source generally is a report of a study
by one or more of the persons who conducted it, or a report by the authors of their own
theory or opinions about educational phenomena.

As we explained above, the research findings and theories reported in primary sources
often are reviewed in secondary sources. However, the authors of secondary source re-
views may slant their interpretation of primary sources to agree with their own views, or
may omit some information that a reader wants to know. Thus, we recommend that for
your literature review you not rely entirely on secondary sources, even if they appear com-
prehensive and are recent. At the least, you should review for yourself the primary sources
that are most critical to your proposed study. .
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If a book, article, or other document is not at your institution’s library, a librarian
should be able to help you obtain it through an interlibrary loan service or some other ser-
vice. For example, our university’s library has the capacity to have copies of journal arti-
cles e-mailed to us as Adobe Acrobat files that we can view on our computer monitor and
printed out on a printer. Also, as we indicated in a preceding section, many journals are
now available on the Internet.

If a primary source is highly relevant to your study, we recommend that you make a
photocopy of the entire document. When you are ready to write your literature review, you
will find it much easier to report on each relevant study if you can refer to your own copy
of the document rather than relying on incomplete notes or having to return to the library
to reread the original copy of the document.

After obtaining copies of primary source documents, we recommend that you read the
most recent ones first. The reason is that the most recent studies are likely to be more valu-
able because they have the earlier research as a foundation.

Classifying Primary Sources

In reading primary sources, you should search for ways to classify them so that tiiey do not
remain an undifferentiated mass in your mind. The best method usually is to classify the
documents according to the questions or objectives that are guiding your study. For ex-
ample, one of the authors (M. Gall) served as the dissertation advisor for Douglas Herman,
who did case studies of teachers who had been placed on a plan of assistance.!3 A plan of
assistance is a remediation process for a teacher who is judged to be deficient in teaching
performance or some other job responsibility.

Herman formulated six research questions:

1. What kinds of problems lead to teachers being placed on plans of assistance?

2. How are plans of assistance developed and, as written documents, what do they
look like? e 7

3. What kinds of remediation take place during plans of assistance?

4. Are plans of assistance effective?

5. Is the supervision of teachers on plans of assistance consistent with research
findings and expert opinion about effective supervisory practice? -

6. How can plans of assistance be improved?

He used these research questions to develop the following codes for classifying the docu-
ments that he identified in his literature search:

a. Documents containing information about why teachers get into difficulty, in-
cluding difficulties that precipitate a plan of assistance.

b. Documents containing information about what happens during the various
phases of a plan of a ~*“tance.

c. Documents cont~ning information about whether plans of assistance are ef-
fective.

d. Documents containing information about effective supervisory practice.

e.' Documents containing opinions about how teacher remediation and plans of
assistance can be improved.

Each document was classified by one or more of these codes. Also, as Herman progressed
in his literature review, he refined several of the codes. For example, code (d) was divided

13. Herman, D. P. (1994). Teachers on plans of assistance: A descriptive study. Dissertation Abstracts International,
54(09), 3279A. (UMI No. 9405183)
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into three codes: (d-1) general supervisory practice; (d-2) supervisory practice for preser-
vice teachers, and (d-3) supervisory practice for inservice teachers.

Using such a coding system is helpful in two ways. First, it stimulates you to actively
read each document for its relevance to the major topics that underlie your research prob-
lem. Secondly, a coding system allows you to identify quickly the documents that concern
a specific topic, and thus simplifies the job of w:iting your literature review.

Critical Evaluation of Research Studies

The first judgment you must make in studying a research report is its relevance to your
research problem. If it proves to be relevant, yo.r .:ext judgment should concern the qual-
ity of the research described in the report. In making this judgment, keep in mind that the
quality of published studies in education and related disciplines is, unfortunately, not
high.

This observation is based on our own experience and on a review by Bruce Tuckman
of four studies that employed experts in research methodology to judge the quality of ed-
ucational research published in journals and other sources.!* On the basis of his review,
Tuckman concluded that “much of the work in print ought not to be there."!* The experts
in the four studies concluded that between 40 and 60 percen: of the research studies that
they judged should have been extensively revised prior to publication or should not have
been published at all. '

Because both good and poor research is reported in the literature, you need to evalu-
ate carefully the quality of each study that you identify as relevant to your problem. You
should give more weight to the better research, and estimate how the results of a given
study might have been affected by flaws in the research process.

This evaluation process requires a great deal of skill. Ideally, a researcher should mas-
ter the entire research process before undertaking a literature review that will be dissemi-
nated to a professional audience. At the least, we recommend that you study the rest of this
book before you conduct a literature review and initiate your cwn research plan. Most chap-
ters, including this one, end with a section on recommendations for carrying out different
types of research or different phases of the research process. These recommendations pro-
vide guidelines that can help you evaluate the quality of the research studies you read.

You may find it helpful to refer to Figure 4.5, which lists questions you should ask when
evaluating a research report. Some of the questions apply to any research study, and oth-
ers apply specifically to quantitative research or qualitative research. The questions are
further elaborated in two forms contained in the Appendixes. The form in Appendix C is
for your use in evaluating quantitative research reports, and the form in Appendix D is for
your use in evaluating qualitative research reports. Each form lists the questions appro-
priate for that type of research, along with a description of the type of information you
should look for in the report to answer each question, and a sample answer.

Research reports that appear in journals usually are brief in order to meet the journals’
space limitations. Their brevity and standardized format, however, make such reports less
interesting to read than popular educational writing. Furthermore, you often must assume
or guess about aspects of the study for which insufficient detail is provided. If important
details about the study have been omitted, you can note this problem in your literature re-
view. If a missing detail is critical to your planned study, you should consider writing the
researcher to ask about it. :

14. Tuckman, B. W. (1990). A proposal for improving the quality of published educational research. Educational Re-
searcher, 19(9), 22-25.
15. Ibid., p. 22.
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Questions to Ask When Evaluating a Report of a Quantitative or Qualitative
Research Study

Introduction

1. Are the research problem, procedures, or findings unduly influenced by the researchers’ institutional
affiliation, beliefs, values, or theoretical orientation?

2. Did the researchers express a positive or negative bias in describing the subject of the study (an in-
structional method, program, curriculum, person, etc.)?

3.Is the literature review section of the report sufficiently comprehensive? And does it include studies
that you know to be relevant to the problem?

4. Are hypotheses, questions, or objectives explicitly stated, and if so, are they clear?

5. Did the researchers make a convincing case that a research hypothesis, question, or objective was
important to study?

5. (Quantitative) is each variable ii: the study clearly defined?

7. (Quantitative) Is the measure of each variable consistent with how the variable was defined?

Research Procedures
- 8.(Quantitative) Did the sampling procedures produce a sample that is represen:ative of an identifiabis
population or of your local population? .
9. (Quantitative) Did the researchers form subgroups that would increase unde
nomena being studied? '
10.(Qualitative) Did the sampling procedure result in a case or cases that were particularly interesting
--and from whom much could be learned about the phencmena of interest?
11.1s each measure in the study sufficiently valid for its intended purpose?
12.1s each measure in the study sutficiently reliable for its intended purpose?
13.s each measure appropriate for the sample?
14.\Were the research procedures appropriate and clearly described so that others could replicate thern
if they wished?

<t

standing of the phie-

Research Results

15.Were appropriate statistical techniques used, and were they used correctly?

16.{Qualitative) Did the report include a “thick” description that brought to life how the individuals re-
sponded to interview questions or how they behaved?

17.(Qualitative) Did each variable in the study emerge in a meaningful way from the data?

18.(Qualitative) Did clearly stated hypotheses or questions emerge from the data that were collectecd?

Discussion of Results

19.Do the results of the data analyses support what the researchers conclude are the findings of the study?
20.Did the reséarchers provide reasonable explanations of the findings?

21.Did the researchers draw reasonable implications for practice from the findings?

Note: Questions that apply specifically to quc ~* *ative research or to qualitative research are so noted.
Otherwise questions apply to both types of rgsearch.

Source: Adapted from Figure 5.1 on p. 88 1n: Borg, W. R, Gall, J. P, & Gall, M. D. (1993). Applying educational
. research (3rd ed.). New York: Longman.

Synthésizing the Findings of Your Literature Review

Suppose you are at the point of having collected a large number of documents related to
your research problem. These documents are likely to include literature reviews, opinion
articles, theoretica! essays, and many research studies. Your task now is to synthesize all
this information into a coherent literature review. This is a complex process. It takes many
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weeks to synthesize a body of literature and write the review. Some parts of the process are
creative, and therefore defy precise analysis. The parts that can be made explicit are de-
scribed below and in the next sections.

We recommend that you start by reading exemplary literature reviews, such as those
found in the journal Review of Educational Research and in high-quality research articles
and dissertations. They will give you a feeling for what a gou! literature review contains,
and a mindset for undertaking the process of synthesizing and reporting the information
that your literature search has revealed.

Some literature reviews have flaws that you should strive to avoid. Among themare the
following:

1. The literature review stands alone from the other parts of the dissertation or ar-
ticle. In other words, the reader is not shown how the work of other researchers
and theorists relates to the study being reported.

2. The review focuses on research findings without considering the soundness of
the methodology used to generate the findings. Thus, the reader has no sense of
how much confidence to place in your conclusions.

3. The review does not include a description of the search procedures used to
identify relevant literature. It is important to mention which preliminary and
secondary sources you consulted, the descriptors you used, and the time period
covered.

4. The reviewer writes a literature review that consists of a set of isolated fi indings,
opinions, and ideas. This flaw is most often manifested as a disconnected series
of paragraphs—one paragraph for each document included in the review. You
need to make a concerted effort to fit the findings, opinions, and ideas into a
conceptual or theoretical framework developed by you or by other researchers.
We think that this is what Richard Elmore had in mind when he stated:

The most common defect of the literature reviews I have read is that they are pedestrian and
mechanical in their judgment, even when they are comprehensive and rigorous in their
method. They summarize the evidence, but they contribute nothing to the reader’s under-
standing of it.!®

To avoid these and other flaws, you should take time to reflect on how the information
in the various documents you identified in the literature search relates to a theoretical or
conceptual framework and to your proposed study. You also should take note of method-
ological problems in the studies you reviewed, comment on them in your report and dis-
cuss how your proposed study will deal with them.

In the following sections, we focus on specific strdtegies for synthesizing research re-
sults reported in primary source documents. The strategies differ considerably depending
on whether the research results to be synthesized are quantitative or qualitative in nature.
Therefore, we describe them separately.

Synthesizing Quantitative Research Findings

The first step is to identify all the documents from your literature search that report statis-
tical results relating to your research problem. Most of these documents will be primary
sources. Having identified the relevant documents, you will need to determine how to syn-
thesize the various statistical results reported in tirein. The following discussion explains
several methods for performing this synthesis.

16. Elmore, R. (1991). Comment on “Towards rigor in reviews of multivocal literatures: Applying the exploralorycase
study method.” Review of Educational Research, 61, 293-297. Quote appears on p. 295.

+ Touchstone in
Research

Dunkin, M. J. (1996).
Types of errors in syn-
thesizing research in
education. Review of
Educational Research,
66, 87-97.

4+ Touchstone in
Research

Cooper, H., & Hedges,
L. V. (Eds.). (1994).
The handbook of
research synthesis.
New York: Russell
Sage Foundation.
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The Narrative Review :

Prior to the landmark article by Genc Glass on meta-analysis in 1976, virtually all literature
reviews in education were writtea in a narrative style.!” These reviews emphasized better-
designed studies, and organized their results to form a compcsite picture of the state of
knowledge on the problem or topic being reviewed. The number of statistically significant
results, compared with the number of nonsignificant results, may have been noted. Each
study may have been described separately in a few sentences or a paragraph.

The major shortcoming of narrative reviews is their subjectivity. Reviewers seldom
state their criteria for inclusion of studies in the review and often place too much empha-
sis on statistical significance in judging the practical or theoretical importance of a find-
ing. (Statistical significance is explained in Chapter 5.) Richard Light and David Pillemer
illustrated the subjectivity of narrative reviews by referring to two reviews of research on
the effects of the environment on the IQs of adopted children.'® Although the reviewers
synthesized the same group of studies, they reached opposite conclusions!

Vote Counting

Gregg Jackson recommended a procedure for synthesizing research results that is sometimes
called vote counting.!® One version of this method involves classifying each statistical result
into four categories: (1) a statistically significant positive result, that is, in the direction hy-
pothesized; (2) a nonsignificant positive result; (3) a nonsignificant negative resuit, that is,
opposite to the direction hypothesized; and (4) a statistically significant negative result.

It is possible that a set of research studies could yield many statistical results, none of
which are statistically significant, but with all or most of them in the hypothesized direc-
tion. It is possible for no individual result to be statistically significant, but for the trend of
of results across studies to be statistically significant. Thie vote-counting method enables
the reviewer to test the statistical significance of this trend of results across studies.

A serious limitation of the vote-counting method is that a large number of statistical re-
sults is needed in order to detect reliable trends. Also, vote counting has the weakness that it
considers only the direction of the effect, not its magnitude.?® For example, suppose that one
study finds that the experimental group exceeds the control group by 5 points on a criterion
achievement test, and another study finds that the experimental group exceeds the control
group by 10 points on the same test. If both results are statistically significant, both would be
coded as “1” in the above-mentioned category system. The fact that the magnitude of the ef-
fect varied substantially from one study to the next would be ignored by the category system.
This limitation is overcome by the method of meta-analysis described below.

The Chi-Square Method

An approach advocated by N. L. Gage takes into account the size of the sample and the
magnitude of the relationship or difference reported in each study.?! The method is based
on the fact thatany p value can b «. nsformed into a chi-square statistic with two degrees
of freedom. This method ir'_.ves first converting whatever inferential statistics are re-
ported in each study (e.g., , E r) into exact probability (p) values by checking the appro-
priate statistical tables or using a computer program for this purpose. The probability
values next are converted to chi-square values. Because chi-squares and degrees of free-

17. Glass, G.V (1976). Primary, secondary, and meta-analysis of research. Educational Researcher, 5(10), 3-8.

18. Light, R.]., & Pillemer, D. B. (1984). Summing w.p: The science of reviewing research. Cambridge, MA: Harvard Uni-
versity Press.

19. Jackson, G. B. (1980). Methods for integrative reviews. Review of Educational Research, 50, 438-460.

20. See Chapter 4 in: Hedges, L. V., & Olkin, I. (1985). Statistical methods for meta-analysis. New York: Academic Press.

21. Gage, N. L. (1978). The scientific basis of the art of teaching. New York: Teachers College Press.
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dom (df) are additive, the chi-squares and dfs for all studies then are summed. To deter-
mine the overall level of significance of the studies being combined, it is only necessary to
check in a regular chi-square probability table for the summed values of chi-square and
degrees of freedom.

The chi-square method has been largely supplanted by the method of meta-analysis,
described below. However, meta-analysis general!' requires many studies to yield a mean-
ingful synthesis. The chi-square method should be considered when only a few statistical
results are to be synthesized and when these results come from studies that are close repli-
cations of each other. For example, researchers somet..nies do a study, and if they obtain
interesting results, they replicate the study to detc.. une whether the results are stable. In
this situation, the statistical results of the two studies can be tested for their combined sta-
tistical significance using the chi-square method.

Meta-Analysis

Since the late 1970s, meta-analysis has been the most widely used method for synthesiz-
ing the statistical results of a group of studies on the same research problem. There are
many reports of meta-analyses in the education literature, as we discussed above in the
section on secondary sources. Moreover, meta-analyses in other social science disciplines
and professions (especially medicine) are common.

Meta-analysis has thiee major advantages over vote counting and the chi-square
method for synthesizing quantitative results:

1. It focuses on the magnitude of the effect observed in each study to be synthesized.
For example, meta-analysis informs the reader not only whether the experimental group
and control group obtained different scores on a criterion test, but also by how much they
differed.

2. Meta-analysis provides a metric, called an effect size, that can be applied to any sta-
tistic and any measure. This feature of meta-analysis is important because various studies
of the same research problem may employ different designs, measures, and statistics. For
example, Researcher A might investigate whether the teacher’s use of PowerPoint presen-
tations affects the quality of students’ note taking. She conducts an experiment in which
the experimental group of teachers uses PowerPoint and the control group of teachers
does not; students’ class notes are rated for quality before and after the experiment on a
seven-point scale. The statistical technique known as analysis of covariance is applied to
the resulting data. Researcher B, on the other hand, investigates the same problem using
anon-experimental research design. He selects a sample of teachers and measures the ex-
tent to which they use PowerPoint in their classes. He also rates the quality of their stu-
dents’ class notes on a five-point scale. The statistical technique known as correlation is
applied to the resulting data. Even though these two studies used different designs, mea-
sures, and statistical techniques, their results can be converted to a common metric,
namely, the effect size statistic. This statistic allows the reviewer to determine the magni-
tude of the relationship between PowerPoint use and quality of students’ notes in each
study, and whether the magnitudes are similar.

3. Meta-analvsis allows the reviewer to determine whether certain features of the
studies included in the review affected the results that were obtained. This use of meta-
analysis is illustrated in Table 4.2, which shows the effects of different features of studies
that have investigated frequency of tesiing during-a course.

A meta-analvsis is a time-consuming procedure, because you not only must conduct
an exhaustive search for relevant primary source documents, but you must obtain and
read them all. You cannot rely on abstracts and secondary source reviews, as you can in
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conventional literature reviews. You need the primary source documents in order 1o com-
pute eftect sizes and 1o code relevant features of the studies. For this reason. some stu-
dents do a meta-analysis as their entire dissertation or thesis project.??

Synthesizing Qualitative Research Findings

Qualitative researchers study individual cases, making an effort to understand the unique
character and context of each case. How, then, can the findings of case studies be synthe-
sized? The challenge, as George Noblit and R. Dwight Hare explain it, is to "retain the
uniqueness and holism of accounts even as we synthesize them.”?

Rodney Ogawa and Betty Malen suggested a method of synthesizing qualitative stud-
ies based on the principles and procedures of the exploratory case study method.?? Their
method applies to what they refer to as multivocal literature, which consists primarily of
qualitative research but also may include some quantitative research and even nonre-
search accounts of a phenomenon.

. Because most qualitative research is exploratory, it is appropriate that a review of this
research shouid be expioratory in nature, too. The purpose is to generate insights inio the
phenomena that were studied. and to develop hypotheses that can guide productive lines
of research. In contrast, the method of meta-analysis has the purpose of drawing strong
conclusions about whether an effect exists, and if so, how strong it is.

Our analysis of Ogawa and Malen’s method suggests that it has eighi essential steps.2®
The following description of these steps is not meant to imply that they are discrete, s¢-
quential, or applicabie to all qualitative research reviews. Rather, our analysis is intendes
to provide a framework that vou can use to develop your own approach to reviewing a
body of literature that is primarily qualitative in nature.

Step 1: Create an audit trail. The term audit trail is used in qualitative research to refer
to documentation about how a case study was conducted.?6 An audit trail could be include-:
inaliterature review to describe all the procedures and decision rules that were used by thz
reviewer. If such an accountisincluded in the report of the literature review, readers can un-
derstand more fully how the review was done and can replicate the review, if they wish.

You should plan a procedure at the outset of the literature review for maintaining a::
audit trail of your activities, problems, and decisions. This early planning will ensure that
the most important information guiding your decisions and discoveries are recorded. A
diary format might work well because it records events in temporal order. In reviewing the

diary, you can determine whether and how your thinking and procedures changed as the

review progressed.

Step 2: Define the focus of the review. Qualitative research typically deals with com-
plex social phenomena as they occur in a real-life context. For example, Ogawa and Malen
described their own review of the literature on site-based school management.-It is im-
portant that you conceptualize the social phe-iomenon of interest to vou as a construct,
and then develop a definition of this construct. tor example, Ogawa and Malen developed

22. Two examples of this type of dissertation are: Bennett, B. B. (1988). The effectiveness of staff development train-
ing practices: A meta-analysis. Dissertation Abstracts Ii... "national, 48(07), 1739A. (UMI No. 8721226); Rotheiser-
Bennett, N. C. (1987). Four models of teaching: A meta-analysis of student outcomes. Dissertation Abstracts
International, 47(11), 3966A. (UMI No. 8705887)

23. Noblit, G.W., & Hare, R. D. (1988). Meta-ethnography: Synthesizing qualitative studies. Thousand Oaks, CA: Sage.

24. Ogawa, R. T., & Malen, B. (1991). Towards rigor in reviews of multivocal literatures: Applving the exploratory case
study method. Review of Educational Research, 61, 265-286. See also four commentaries on this article in the
same issue.

25. Our analysis generally follows the steps described by Ogawa and Malen. but for a few steps we developed our own
elaborations and interpratations.

26. Guba, E., & Lincoln, Y. S. (1981). Effective evaluation. San Francisco, CA: Jossey-Bass.



Synthesizing the Findings of Your Literature Review

this definition of the construct of school-based management: “a form of decentralization
that identified the school as the primary unit of improvement and the redistribution of
decision-making authority as the primary means through which improvements may be
stimulated and sustained."?"

A definition of constructs is important because it defines the scope of the review. You
should include documents about the phenomena that cow.cspond to your definition and
exclude documents that do not. To develop the definition, it first may be necessary to study
a collection of potentially relevant documents. As you study them, you are likely to get
clearer about what you wish to include in, and exclude from, vour definition.

Step 3: Search for relevant literature. Many of the s~cial phenomena of interest to
qualitative researchers in education also are of interest to other individuals. Ogawa and
Malen claim that the writings of these individuals should be included in the literature re-
view because they shed light on the diverse meanings that people attribute to social phe-
nomena and the context in which such phenomena occur. In the words of Glaser and
Strauss, the writings of these individuals are “voices begging to be heard."28

If you accept Ogawa and Malen’s position, your literature review could include not
only qualitative research reports, but also nonresearch documents (e.g., newspaper arti-
cles, editorials, minutes of meetings, memos, program descriptions) and reports of infor-
mal investigations (e.g., internal program evaluations). Reports of quantitative research
studies, if available, also could be included if they shed light on the meaning of the phe-
nomena you are studying, but they would not be considered as mherently more valuable
than the other documents to be reviewed.

Step 4: Classify the documents. After identifying and obtaining relevant documents,
you will need to classify them in order to understand the types of data they represent. For
example, Ogawa and Malen classified the documents relevant to school-based manage-
ment that they examined into four types: project descriptions or status reports, position
statements, systematic investigations, and related literature sources. Project descriptions
reported efforts to institute or administer a school-based management project, whereas
position statements built a case for such projects. Systematic investigations reported em-
pirical data on the operation and outcomes of these projects. Related literature sources re-
ported on topics related to school-based management, for example, the creation of
community school boards and participatory decision-making arrangements.

Step 5: Create summary databases. Imagine that you have collected a wide range of
documents pertinent to your topic, for example, case studies, program descriptions, min-
utes of meetings, newspaper accounts, scholarly books, and articles reporting quantitative
research results. You cannot simply read all these documents, take casual notes, and then
write a literature review. Instead, you will need to develop narrative summaries and cod-
ing schemes that take into account all the pertinent information in the documents. This
process is iterative, meaning, for example, that you might need to develop a coding
scheme, apply it to the documents, revise it based on this experience, and re-apply it. In
the words of Ogawa and Malen: “From the reams of raw materials [documents] collected,
researchers must develop summations that can be (a) read and reread to be sure they are
accurate reductions of the raw materials and (b) examined and reexamined to be sure that
all pertinent information is taken into account throughout data analysis and reflected in
the final report.”?® This qualitative approach to literature review is very similar to the
process of data analysis in case study research (sec Chapter 14).

27. Ogawa & Malen, Towards rigor in reviews, p. 277.
28. Ibid., p. 267. ’
29. Ibid., p. 280.
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Step 6. Identify constructs and hypothesized causal linkages. 1n mmeta-analysis, the es-
sential information in a quantitative research report is the statistical results, which are ex-
pressed as effect sizes. Reviewers of qualitative literature do not have the discovery of
something equivalent to an effect size as their goal. As we stated above, their goals are to
increase understanding of the phenomena being studied and to guide future research.

What, then, is to be understood in a review of qualitative literature? Ogawa and Malen
claim that the reviewer should focus on identifying constructs that represent the major
themes represented in the documents. For example, Ogawa and Malen identified quality
planning as a major construct in their review of the literature on school-based management.

It is not necessary for the constructs to be explicitly labeled, defined, or frequently
mentioned in the documents that are reviewed. In fact, different qualitative researchers
and nonresearchers may use quite different language to describe a particular type of event
or other phenomenon. The task of the reviewer is to search for themes (i.e., commonali-
ties) in these different descriptions. If a theme seems important, the reviewer can gener-
ate a construct and accompanying definition that represent the essence of the theme. The
reviewer also has a responsibility to explain the relationship between the construct and its
various manifestations in the literature being reviewed. An explanation is necessary i
order to assure the reader that the construct is valid and emergent. The construct is valid
if other individuals can use the reviewer’s definition and indicators of the construct to
identify or generate instances of the construct. The construct is emergent if it is clear to
others that the construct was developed from the literature being reviewed and not just
from the reviewer’s idiosyncratic perceptions and biases.

In addition to identifying relevant constructs, the reviewer of qualitative literature alse
needs to develop hypotheses about causal linkages. For example, in their review of the lit-
erature on school-based management, Ogawa and Malen identified several hypotheses
concerning causal linkages, for example: School-based management leads to renewed or-
ganizations, more academically successful schools, and restored confidence in schools. In
addition to identifying these linkages, the reviewer needs to identify and evaluate the evi-
dence presented in the documents to substantiate these claims of causal linkage. The re-
viewer also should judge the value and salience of the hypothesized linkages to the authors
of the-document and to stakeholders in the phenomena being studied.

Step 7: Search for contrary findings and rival interpretations. In our example of a
meta-analysis, we observed that research on the effects of frequent testing has yielded con-
tradictory findings: Many of the findings are positive, but some are negative (see Table 4.1).
Rather than ignoring these disparities, the reviewers who did the meta-analysis tried to un-
derstand them by analyzing features of the various studies (see Table 4.2).

Similarly, reviewers of qualitative studies need to be alert to the possibility of contrary
findings and interpretations different from those that they reach. Ogawa and Malen pro-
vided an example of this need to bt» <elf-critical. In describing the process they followed in
reviewing the literature on schooi-based management, they noted that their initial claim
that this management approach did not improve staff morale was oversimplified:

We ended, ultimately, by qualifying our assessment. Instead of concluding that site-based
management had no effect, we suggested there is some evidence that site-based management
may have initial, positive effects on the morale and motivation of some participants but that
there is littie evidence that site-based management produces sustained improvements in the
morale or motivation of a substantial number of participants.3°

30. Ibid., p. 282.
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Step 8: Use colleagues or informants to corroborate findings. Ogawa and Malen rec-
ommend that reviewers of qualitative literature give drafts of their report to colleagues for
critique. Colleagues may be able to spot weaknesses in definitions, logic, and support for
claims; they also can suggest alternative interpretations that should be considered. Au-
thors of documents included in the literature review and participants in the events dis-
cussed in the review also can perform these {:'ctions.

The preceding discussion demonstrates that reviews of qualitative literature can, and
should, be just as rigorous as reviews of quantitative literature. The two types of review dif-
fer only in the methods used to achieve that rigor.

VomiE

1. Take sufficient time to identify the best descriptors and best preliminary, secondary,
and primary sources in reviewing literature related to the research problem or topic. -
2. Obtain and read at least the most important primary sources for your literature
review rather than relying on abstracts in prehmmary sources or summaries in -
secondary sources.
- 3. Examine critically all aspects of a study‘s tesearch methodology before accepting a
researcher’s findings and interpretations as valid.
4. When appropriate, synthesize the statistical results of quantitative studies by meta-
analytic or chi-square methods. v
v -5, -Consider contrary findings and alternatrve mterpretatlons in wnthes:zmg quahtatwe
and quantitative literature.
6.-Maintain a record or audit tfall of the search procedures that were used i in the
 {iterature review, and report\them
i Anawriting the literature revtew*make exphat connecttons between thesﬁndmgs of Eoriia
ik our {iterature rewew and y ) __:esearch QU&IOI'IS hypotheses or ob«ectrvss

vV SELF-CHECK TEST

Circle the correct answer to each of the following questions.
The answers are provided at the back of the book.

1. Aliterature review need not be done prior to data 2. If the authors of a textbook report results of their
collection when own experiments, that portion of the text would be
a. CIJE contains no major descriptors relevant to the considered a
research problem. ' " a. secondary source.
b. a relevant secondary source is available. b. primary source.
c. a relevant meta-analysis is available. ) ¢. preliminary source.
d. the researcher’s goal is to develop grounded d. literature review.

theory.

-
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. The best preliminary sources for conducting a liter-

ature review in education are published by

a. the American Psychological Association (APA).

b. the Educational Resources Information Center
(ERIC).

¢. the American Educational Research Association
(AERA).

d. University Microfilms International.

. The best source for identifying relevant papers pre-

sented at educational conferences is

a. Resources in Education.

b. Current Index to Journals in Education.
C. Readers’ Guide to Periodical Literature.
d. Review of Educational Research.

. A search engine for the ERIC database

a. cannot be uie! for documents published within
the most recent two years.

b. must be used in conjunction with a hard copy of
the Thesaurus of ERIC Descriptors.

¢. can be used for pearl building.

d. requires the services of a reference librarian.

tescriptors by or when conducting

a computer search of the literature usually

a. increases the number of records retrieved.

b. reduces the number of records retrieved.

c. retrieves only those records that include both
descriptors.

d. narrows the focus of your literature search

. Meta-analysis is a procedure for

a. checking the thoroughness of a search for docu-
ments Lcded by TRIC. descriptors.

b. synthesiz:ng the results of documents indexed by
ClJE or RIE. -

c. synthesizing the results of statistical results of
different studies about the same research
problem.

d. synthesizing the constructs identified in different
qualitative studies about the same research
problem.

8.

10.

11.

12.

The Review of Educational Research

a. provides bibliographies of research completed in
each calendar year.

b.summarizes the research literature on a variety of
educational topics.

¢. produces a current index to preliminary sources
in education.

d. provides brief digests of educational reports orig-
inally published in periodlcals or newspapers.

. An effect size is

a. a limit field in a CD-ROM search of the literature.

b. a criterion for judging the relevance of a primary
source.

C. a measure of the range of statlstucal results in @
set of research studies.

d. a measure of the magritude of one statisticat
result.

The main weakness of narrative reviews is that thay

tend to:

a. discuss ton many marginally relevant studies

b. include too little detail about eachi study.

C. be too subjective.

d. focus more on theory than on actual statistical
results.

An important purpose of a literature review of

qualitative research is to:

a. develop constructs and hypotheses that can’
guide further research.

b. confirm or refute the reviewer’s hypotheses.

c. expose the commonalities in diverse educational
phenomena.

d. all of the above.

The rigor of a literature review of qualitative re-

search can be enhanced by

a. creating an audit trail.

b. checking emergent constructs against the litera-
ture being reviewed.

c. asking persons who are knowledgeable about
the topic t «ritique the review.

d. all of the above.



+ Research Methods

In designing a study, a researcher must develop a sound plan for selecting a sample, col-
lecting data, and analyzing the data. If the plan is flawed, the results of the study will be dif-
ficult or impossible to interpret. In this part of the book, you will learn sampling,
data-collection, and data-analysis procedures that are appropriate for different types of re-
search studies.

Chapter 5 provides an overview of the statistical techniques used in educational re-
search. Some statistical techniques are used to check whether tests and other instruments
yield valid, reliable measurements. Others are used to analyze the data in order to answer
the questions or test the hypotheses that interest the researcher. Statistics play a central role
in quantitative research, and they also have applications in qualitative research.

Chapter 6 presents procedures for selecting a sample. A research sample is most likely
to consist of persons, but in some studies it is appropriate to sample documents, events, or
other phenomena. The researcher’s sampling logic depends upon whether a quantitative or
qualitative study is being planned. In a quantitative study, the researcher attempts to select
a sample that represents a defined population. In a qualitative study, the researcher selects
a case, or cases, that likely will yield significant insights about the phenomenon being stud-
ied. In either type of study, the researcher’s choice of sampling procedure is important, be-
cause it affects the extent to which the study’s findings can be generalized to other
situations. 7

Chapters 7 through 9 describe various methods for collecting data about the research
sample or cases. Researchers can administer standardized tests, personality measures, or
questionaires. Other options are to conduct interviews or make observations. We explain the
advantages and limitations of each of these methods of data collection.
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+ Statistical Techniques

OVERVIEW

We begin this chapter by describing how statistics typically are used in quantitative and quali-
tative research. Next, we explain the different types of scores (ranks, percentiles, etc.) that can
be generated from measurement data. We then provide an overview of three types of statisti-
cal techniques: (1) those used to describe educational phenomena, (2) those used to make in-
ferences from samples to populations, and (3) those used to examine the properties of tests.
We conclude with a discussion of three important issues in statistical analysis: the need for ex-
ploratory data analysis, the handling of missing data, and multilevel analysis of data.

OBJECTIVES

After studying this chapter, you should be able to

. Describe the use of statistics in qualita-

tive and guantitative research.

. Describe the purpose of a test of sta-

tistical sigriificance in educational re-
search.

. Define statistical power and describe

its four main determinants.

. Explain how confidence limits, replica-

tion, and effect size can be used to

supplement tests of statistical signifi-
cance in interpreting research findings.

. Distinguish between the various types 9. Describe the use of stem-and-leaf dis-
of scores that are used n educational plays and graphs in exploratory data
research. analysis.

. Describe the purpose of each of the 10. Explain procedures that can be used to
three types of descriptive statistics. handle missing data when carrying out

. Describe situations-in which the mean, a data analysis.
median, or mode is the most appropri- 11. Explain how different units of statisti-
ate measure of central tendency. cal analysis (e.g., individual students,

. Interpret the meaning of the standard classrooms, or schools) can affect one’s
deviation in relation to the normal research findings.
probability curve. 12. Explain how computers can be used to

do statistical analyses and what steps
can be taken to avoid computing er-
rors and to retrieve data for further
analyses at a later point in time.



The Use of Statistics in Educational Research

The Use of Statistics in Educational Research

Statistics are mathematical techniques for analyzing numerical data to accomplish various
purposes. FFor example, the calculation of a statistic known as the mean yields a single score
that represents many scores, such as the scores of all the students who took a particular test.

Example of Statistical Analysis in a Research Study

Because quantitative research implies the use of numerical data, many people believe
that statistics are the exclusive domain of quantitative research. In fact, statistics are used
in virtually all quantitative studies, but in many qualitative studies as weil. An example is
the case study of reading groups in one first-grade classroom conducted by James
Collins.! The research was part of a large ethnographic study of language differences be-
tween working-class black children and middle-class white children in their home and
school environments.

After a period of classroom observation, Collins audiotaped and then analyzed 5
lessons from a high-ability reading group and 11 lessons from a low-ability reading group
instructed by the teacher and her assistant. Table 5.1, taken from his research report, shows
five types of instructional activity in these lessons and the number of minutes that each ac-
tivity occurred in the high-ability reading group and in the low-ability reading group. Also
shown is the percentage of total lesson tirne spent on each activity.

AsTable 5.1 shows, the high-ability reading group spent 70 percent of its time (49 + 21)
on passage reading and comprehension questions, whereas the low-ability reading group
spent only 37 percent of its time (31 + 6) on these two activities. Conversely, the low-ability

Time on Task
High-Ability Group Low-Ability Group
- Percentage of Percentage of
Minutes Jotal Time Minutes Total Tirme

Dictation? 0 0 245 16
Sound-word identification® 10.5 17 485 31
Sentence completion© 8.0 13 24.5 : 16
Passage reading® 295 49 49.0 31
Comprehension questions® 135 21 9.0 6

?Dictation consists of drill in transcribing letters, words or sentences, either copying them from a written sample or in re-
sponse to an oral sample given by the teacher.

5Sound-word drill consists of exercises in identifying letters and words in isolation and in various contexts. “Sentence com-
pletion consists of drill in supplying the appropriate lexical item in order to complete prompt sentences.

“Sentence completion consists of drill in supplying the appropriate lexical item in order to complete prompt sentences.
9Passage reading (o “reading in the reading books“) consists of reading aloud from connected texts, under the guidance
of a teacher, and usually in a round-robin style of turn-taking.

€Comprehension questions consists of the teachers asking questions of fact and interpretation about the passage being
read and evaluating students’ answers.

Source: Table i on p. 315 in: Collins, J. (1988). Language and class in minority education. Anthropology & Education Quar-
terly, 17, 299-323. Reproduced by permission of the American Anthropological Association from Antaropology & Ediica-
tional Quarterly (19)4. Not for sale or further reproduction.

-

1. Collins, J. (1988). Language and class in minority education. Anthropology & Education Quarterty, 17, 299-323.

125

+ Touchstone in
Research

Behrens, J. T, & Smith,

L. (1996). Data and
data analysis. In D. C.
Berliner & R. C. Calfee
(Eds.), Handbook of
educational psychology
(pp. 945-989). New
York: Macmillan.

Bruning, J. L., &Kintz,
B. L. (1997). Computa-
tional handbook of
statistics (4th ed.).
White Plains, NY:
Longman.

Vogt, W. P.(1998). Dic-
tionary of statistics and
methodology: A non-
technical guide for the
social sciences (2nd
ed.). Thousand Oaks,
CA: Sage.



128

Chapter Five/Statistical Techmques

correlation coefficients separately for the three schools. He found that, in fact, differen:
personality scales correlated with ratings of cultural adjustment and job performance at
the three schools. This statistical result means that.teachers with one type of personality
were more likely to do well in cne of the schools, and teachers with another personality
type were more likely to do well in another of the schools.

The magnitude of the correlation coefficients for the predictor and criterion variables
was substantially greater than found in previous research on predicting the effectiveness
of American teachers working overseas. Unlike Wolfe, the researchers who did these ear-
lier studies had not taken into account the types of schools in their samples, and they had
not done a detailed statistical analysis of their criterion measures. Wolfe obtained stronger
and more interpretable results because his statistical analysis was guided by knowledge of
a variety of statistical techniques, careful psychological reasoning, and extensive reflec-
tion on the context in which the numerical data were collected.

Acquiring Statistical Expertise

The preceding examples illustrate that you need to know about various statistical teck-
niques whether you are doing quantitative or qualitative research. Also, you should know
these techniques in sufficient depth that you can apply them thoughtfully rather than me-
chanically. In this chapter, we help you move toward this goal by providing an overview of
the statistical techniques commonly used in educational research. The techniques are ex-
plained once again in Part IV of the book where they are discussed in the conzext of the re-
search desigris for which they are most appropriate.

Types of Scores

Measurements in educational research usually are expressed in one of three forms: con-
tinuous scores, ranks, or categories. You need to understand the differences among these
score forms, because the form in which the data are expressed usually determines your
choice of a statistical analysis procedure. For example, if your research data consist of con-
tinuous scores on two groups, you most likely would analyze group differences by calcu-
lating mean scores and a statistic known as ¢. However, if the data are in the form of
categories, you would analyze group differences by a chi-square {x?) test, whicl compares
category frequencies between two or more groups.
The three types of scores used in educational research are explained below.

Continuous Scores

Continuous scores are values of a variable located on a continuum, ranging from high to
low levels of the variable, and along which there are an indefinite number of points at
which scores can occur. Intelligence tests, person.!*v inventories, and most other stan-
dardized measures yield continuous scores.

In practice, continuous scores usually are limited to whole numbers, but it must be
possible, in theory, to compute fractional scores in order for the variable to be considered
continuous. For example, IQ scores are eonsidered cuntinuous because anindividual the-
oretically can obtain a score at any IQ point within the broad range of IQs possessed by
human beings. Not only should it be possible for one individual to obtain a score of 101
while another obtains a score of 102, but it also should be possible to find an individual
who would perform slightly higher than the individual with an IQ of 101 and slightly lower
than an individual with an IQ of 102. In practice, however, IQ scores are reported only in
whole number units.



Types of Scores

Tests typically have multiple items, and the individual's score on each item is summed
to vield a total raw score, which is a form of continuous score. In the absence of other in-
forniation, raw scores are difficult to interpret. For example, what does it mean that a stu-
dent achieved a raw score of 30 items correct on a 50-item test? This raw score can
represent good, poor, or average performance depending upon how other students scored
or upon our expectations of how a particular student should have scored.

Because raw scores are difficult to interpret, they often are converted to derived
scores, aiso a form of continuous score. Derived scores aid interpretation by providing a
quantitative "..:asure of each student’s performance relative to a comparison group. Age
equiva’ "mi,, grade equivalents, standard scores, and percentiles {(described in the'next sec-
tion) aic examples of derived scores.

Age and Grade Equivalents

An age equivalent is the average score on a particular test earned by students of the same
age. Similarly, a grade equivalent is the average score on the test earned by students of the
same grade level.

Age and grade equivalents usually are determined at the time of test construction. The
test developers will administer the new test to a large group of students (sometimes called
the standardization sample) who represent a wide range of age and grade levels. The de-
velopers then determine the mean of the scores obtained by students at each age or grade
level. These means are organized into tables of age and grade norms.

For example, suppose a rescarcher administers a test to a sample of beginning fifth
graders (mean age of 11.3 years) and determines that they have a mean score of 56.7 on the
test. Referring to the table of norms in the test manual, the researcher might find that in the
. standardization sample a score of 57 (56.7 would be rounded off to this number) was the av-
erage score earned by sixth graders and by students who were 12.7 years of age. On the basis
of these norms, the researcher could conclude that the students in her sample were of
above-average ability. This conclusion, of course, requires the assumption that the research
sample was drawn from the same population as the standardization sample.

Standard Scores

A standard score is a form of derived score that uses standard deviation units (described
later in the chapter) to express an individual’s performance relative to the group’s perfor-
mance. The zscore is a type of standard score frequently used in educational research. The
firststep in calculating a z score is tG subtract the mean score of the total group from a per-
son’'s raw score (X-M). The nextstep is to divide the result by the standard deviation of the
group’s scores. For any distribution of raw scores, z scores have a mean of zero and a stan-
dard deviation of 1.00. Also, z scores are continuous and have equality of units. Thus, a

person’s relative standing on two or more tests can be compared by converting the raw-

scores to z scores.

Because z scores can yield negative numbers (e.g., a person who is one standard de-
viation below the group mean would earn a z score of—1.00), researchers sometimes con-
vert raw scores to standard scores yielding only positive numbers. For example, T scores
are standard scores that have a mean of 50 and a standard deviation of 10. The stanine
scale, developed by the U.S. Air Force, isa standard score that has a mean of 5-and stan-
dard deviation of 2. The Stanford-Binet test of intelligence vields standard scores having a
mean of 100 and a standard deviation of 16.

I you have administered a test for which age, grade, or percentile equivalents are
available, it is advisable to report both the raw scores obtained by your research sam-
ple and the equivalents. The reason for this recommendation is that age’and grade
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equivalents provide useful information about your research sample by showing how
their performance compares to a standardization sample. Equivalents, however, should
not be used in data analyses involving descriptive or inferential statistics. The reason for
this caution is that equivalents have unequal units. Either raw scores cr standard scores
should be used instead

Rank Scores

Some types of educational data are available as ranks, for example, a student’s high school
graduation rank. A rank score expresses the position of a person or object on a variable rel-
ative.to the positions held by other persons or objects. This type of score is useful in situa-
tions where it is easier to rank individuals than to assign continuous scores to them.

Rank scores also are useful in situations where individuals might be reluctant to make
discriminations. For example, suppose a researcher wants to ask a group of administrators
to rate portfolios of twenty teachers completed for the purpose of demonstrating their pro-
fessional competence. If the administrators used a seven-point rating scale, they might be
inclined to give all or most of the teachers a high score on the scale. Consequently, therz
would be little discrimination between the teachers. To avoid this problem, the researcher
could ask each administrator to rank the teachers on their professional competence as
demonstrated in their portfolios. If this is done, each teacher would have a different rank,
with the scores ranging from 1 to 20.

Percentiles are a commonly used type of rank score. Percentiles are obtained by com-
puting the percentage of persons whose score falls below a given raw score. For example,
if 50 percent of the sample obtains a raw score of 16 or below, then anvone obtaining a raw
score of 16 would be at the 50th percentile. Manuals for published tests sometimes con-
tain percentile equivalents for raw scores based on the standardization sample. Because
percentiles are computed from raw scores, they are considered a form of derived score.

Categories

The term category refers to values of a variable that can yield two or more discrete, non-
continuous scores. For example, student participation in high school athletics can be
recorded in such categories as (1) earned letter in varsity sports, (2) participated but did not
earn letter, (3) participated in intramural sports; (4) participated in physical educaticn
classes, or (5) did not participate in any athletics.

The term dichotomy refers to a categorical variable that has only two values. For ex-
ample, pass-fail grades are a dichotomous variable because the students can earn only
one of two scores: pass or fail. There are two types of dichotomies: artificial and real.

An artificial dichotomy results when individuals are placed into two categories on the
basis of performance on a continuous variable. The dichotomy of pass-fail grades is arti-
ficial because if we carefully tested the students who completed a course, we would find
that their test scores form a continuous distribution ranging from those students who
learned a lot to those students who learned little or nothing. The point at which we divide
this continuous variable into pass-fail groups is based upon an arbitrary cutting point or
criterion. If we compared the student whe harely nacses and the etudent wha barely fails,
we would find that they are very similar. Yet they are viewed as very different because their
scores happen to lie near the cutoff point.

When individuals are divided into two groups on the basis of a true difference on a
variable, the dichotomy is referred to as a true dichetomy. A true dichotomy differs from
an artificial dichotomy in that it is not necessary to establish an arbitrary cutting point for
dividing the cases into two groups. Gender is probably the true dichotomy most frequently
studied by educational researchers.
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Descriptive Statistics

Descriptive statistics are mathematical techniques for organizing and summarizing a set
of numerical data. To illustrate how descriptive statistics are used in educational research,
we will refer to a study by Sandra Crosser concerning the relationship between children’s
age at the time of kindergarten entrance and their later school achievement.> Crosser was
interested in providing empirical evidence to test the validity of the advice commonly
given to parents that they should hold children back an additional year to mature before
beginning kindergarten, particularly if the children are male.

Crosser obtained her research participants from seven public school districts in one
state. Using school records, she identified all students with summer birthdates, which she
defined as dates between June 1 and September 30. The variable of interest was the point
at which these children entered kindergarten. The variable was dichotomous: early en-
trance (the autumn of the year when they were five years old), or late entrance (the autumn
of the year when they were six years old). Of the total 253 potential participants, 190 had
entered kindergarten at age five and 63 had entered at age six. First each of the students
who had enrolled in kindergarten at age six (late entrant) was matched in gender and in-
telligence with a student who had enrolled in kindergarten at age five (early entrant). The
matching process resulted in 45 pairs of students: 29 pairs of boys and 16 pairs of girls. Stu-
dents for whom no satisfactory match could be found were eliminated from the sample.
After completing the matching process, Crosser obtained the reading and mathematics
test scores of these children when they were in the fifth or sixth grade.

Measures of Central Tendency

A measure of central tendency is a single numerical value that is used to describe the av-
erage of an entire set of scores. For example, two groups of 45 children each (total N=90)
comprised the sample in Crosser's study of kindergarten entrance. We would have diffi-
culty getting an accurate picture of each group’s average performance on the reading and
mathematics achievement measures by examining all 180 scores (90 children multiplied
by 2 tests) one by one. However, Crosser was able to obtain an easily interpreted descrip-
tion of the typical or average performance of each group by calculating mean scores, which
represent one measure of ceniral tendency.

Table 5.2 shows the reading achievement mean scores for early-entry (age five) and
late-entry (age six) kindergarten students in Crosser’s study, separately by gender. The sta-
tistics in the column labeled M NCE are the mean scores for a test of students’ reading
achievement. This test gives each student a score that is a percentile rank, which Crosser
converted to a type of standard score known as a normal curve equivalent (NCE) score.
Like other types of standard scores, NCE scores make it possible to compare students’ per-
formance on tests that have different numbers of items and scoring procedures. Normal
curve equivalent scores have a mean of 50 and a standard deviation of 21.06. These num-
bers were selected so that NCE scores would coincide with key percentiles in a score dis-
tribution. An NCE score of 1 corresponds to the 1st percentile; an NCE score of 50
corresponds to the 50th percentile; and an NCE score of 99 corresponds to the 99th per-
centile. Unlike percentiles, however, NCE scores have equal intervals between them.

By examining the descriptive statistics in Table 5.2, we see at a glance that children
who enter kindergarten at age six have higher mean reading scores in later grades. We see
also that this finding applies both to boys and girls. This difference in achievement would

~ < ~ B . 1. “hi
5. Crosser, S. L. (1991). Summer birth date children: Kindergarten entrance age and academic achicvement. Jour-
nal of Lducational Research, 84, i 3-146.
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Reading Achie\}ement Means at Fifth or Sixth Grade, Compared
by Kindergarten Entrance Age

Kindergarten Dependent

Entrance Age n M NCE? SD t Ratio P

Boys 58 2.80 <.01
Age S ©29 49.03 18.49
Age 6 29 58.17 19.96

Girls 32 1.88 >.05
Age 5 16 49.43 21.00 but
Age 6 16 57.37 20.07 <10

3NCE = normal curve equivalent scores

Source: Adapted from table 6 on p. 145 in: Crosser, S. L. (1991). Summer birth date children: Kindergarten entrance age
and academic achievement. Journal of Educational Research, 84, 140-146. Reprinted with permission of the Helen Cwi g
Reid Educational Foundation. Published by Heldref Publications, 1319 Eighteenth St., NW, Vvashington, DC 21
\opyrsght © 1991.

be much more difficult to detect if we had only the individual reading score of each child
in the sample to examine.

Mean, Median, and Mode

The mean, median, and mode are three different measures of central tendency. The mean
is calculated by dividing the sum of all scores by the number of scores. Thie median is the
middle point in a distribution of scores. The mode is the most frequently occurring score
in a distribution. As noted earlier, the scores reported in the second column in Table 5.2 a1
mean scores of students’ reading achievement. (The M in the top row of the table is an ab-
breviation for mean.)

The mean generally is considered the best measure of central tendency. One of its ad-
vantages over the median and mode is that it is more stable. Thus, if we study several sam-
ples randomly drawn from the same population, the means are likely to be in closer
agreement than the medians.

Skewness

When a distribution of scores is symmetrical, the mean and the median are located at the
same point in the distribution. When the distribution has more extreme scores at one end
than at the other—that is, when it is skewed-—the mean always will be in the direction of
the extreme scores. In this situation, the median will reflect more accurately the average
performance of the sample, as can be seen bvcomparing the two score distributions below.

Distribution A Distribution B
27

W WWds O ®
—_ W W WwWwh oo

Mean =4.2 Mean=6.3
Median =4.0 : Median = 4.0
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The two distributions differ by a single score. In the first distribution, both the mean
and the median accurately represent average performance. In the second distribution,
however, only the median provides an accurate representation of average performance.
Just one person earned a score as high as or higher than the mean (6.3), even though the
mean, as a measure of central tendency, is intended to represent average performance. As
we shall discuss later in the chapter, this individual (whose score is 27) is called an outlier.

When a distribution is highly skewed, as in distribution B, both the mean and the me-
dian should be reported. Also, special statistics (presented in most textbooks of statistical
methods) can be used to describe the amount of skewness and the shape of the score dis-
tribution. However, a visual presentation of the distribution of scores, as in the example in
the preceding paragraph, usually is sufficient.

Categorical Data

Measures of central tendency can be calculated for continuous scores and for ranks. Cat-
egorical data, including dichotomies, are summarized by cieating frequency distributions,
as in the following example:

Category Frequency Percentage
Students earning letter in varsity sports 21 (11)
Students participating, but not earning letter 37 (19)
Students participating in intramural sports 115 61)
Students not participating in athletics 16 (8)

189 99

The most frequently occurring category is easily determined by inspecting the frequency
distribution in this example. Also, the frequency of individuals or events in each categor\
as a percentage of the total can be readily determined.

Measures of Variability

Variability is the amount of dispersion of scores about the mean score or other measure of
central tendency. The desire to understand variability—also known as individual differ-
ences—motivates much of educational research. Thus, the measurement of variability
plays a central role in research design and statistical analysis.

Standard Deviation

The standard deviation (usually abbreviated SD) is the measure of variabiiity most often
reported in research studies. Basically, the standard deviation is a measure of the extent to
which scores in a distribution deviate from their mean. Thus, the first step in calculating
the standard deviation is to subtract each score from the mean. The resulting deviation
scores are then squared and entered into a formula to vield the standard deviation. Refer-
ring back to Table 5.2, you will find the standard deviations for students’ reading achieve-
ment scores in the fourth column.

The standard deviation is the most commonly used measure of variability because it
is stable. In other words, repeated samples drawn from the same population are likely to
have similar standard deviations. Also, in analyses of research data, the standard deviation
is needed in order to compute other statistics. The standard error of measurement, prod-
uct-moment correlation, and many other statistics are based partly on the standard devi-
ation. The standard deviation also forms the basis for the various types of standard scores
described earlier in the chapter—z scores, T scores, stanine scores, and NCE scores.

The mean and standard deviation, taken together, usually provide a good description
of how members of a sample scored on a particular measure. For example, if we know that
a group of individuals has a mean score of 10 and a standard deviation of 2 on a test. and
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thar the scores are distributed in the form of a normal curve (described in the next para-
graph), we can infer that approximately 68 percent of them earned scores between 8 and
12, and that approximately 95 percent of them earned scores between 6 and 14.

Normal Curve

We can use the standard deviation to make these inferences because of the relationship be-
tween the standard deviation and the normal curve. The normal curve (also known 