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PREFACE

The eighth edition of Research in Education has the same goals as the previous edi-
tions. The book is meant to be used as a research reference or as a text in an intro-
ductory course in research methods. It is appropriate for graduate students
enrolled in a research seminar, for those writing a thesis or dissertation, or for those
who carry on research as a professional activity. All professional workers should be
familiar with the methods of research and the analysis of data. If only as consumers,
professionals should understand some of the techniques used in identifying prob-
lems, forming hypotheses, constructing and using data-gathering instruments,
designing research studies, and employing statistical procedures to analyze data.
They should also be able to use this information to interpret and critically analyze
research reports that appear in professional journals and other publications.

No introductory course can be expected to confer research competence, nor
can any book present all relevant information. Research skill and understanding
are achieved only through the combination of coursework and experience. Graduate
students may find it profitable to carry on a small-scale study as a way of learning
about research.

This edition expands and clarifies a number of ideas presented in previous
editions. Additional concepts, procedures, and especially examples have been
added. Each of the five methodology chapters has the text of an entire published
article following it, which illustrates that type of research. Nothing has been
deleted from the seventh edition other than a few examples of research that have
been replaced with more recent and appropriate examples. An appendix (B) has
been added that contains a data set for use by students in Chapters 10, 11, and 12.
This edition has been written to conform to the guidelines of the American Psycho-
logical Association® (APA) Publications Manual (4th ed.). The writing style sug-
gested in Chapter 3 is also in keeping with the AFPA manual.

Many of the topics covered in this book may be peripheral to the course objec-
tives of some instructors. We do not suggest that all of the topics in this book be
included in a single course. We recommend that instructors use the topics selec-
tively and in the sequence that they find most appropriate. Students can then use
the portions remaining in subsequent courses, to assist in carrying out a thesis,
and/or as a reference.
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Preface

This revision benefited from the comments of Professor Kahn% students, who
had used the earlier editions of this text. To them and to reviewers Barbara Boe,
Carthage College; John A. Jensen, Boston College; Jerry McGee, Sam Houston
State; and Gene Gloekner, Colorado State University, we express our appreciation.
We also wish to thank Michelle Chapman and Tara O Brien who assisted in the
preparation of this edition. We wish to acknowledge the cooperation of the Uni-
versity of Illinois at Chicago Library and Computer Center; SPSS, Inc.; and SAS
Institute, Inc. Finally, we are grateful to our wives, Solveig Ager Best and Kathleen
Cuerdon-Kahn, for their encouragement and support.

J.W.B.
I.VK.
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DESCRIPTIVE
DATA ANALYSIS

Because this textbook concentrates on educational research methods, the follow-
ing discussion of statistical analysis is in no sense complete or exhaustive. Only
some of the most simple and basic concepts are presented. Students whose math-
ematical experience includes high school algebra should be able to understand the
logic and the computational processes involved and should be able to follow the
examples without difficulty

The purpose of this discussion is threefold:

1. To help the student, as a consumer, develop an understanding of statistical ter-
minology and the concepts necessary to read with understanding some of the
professional literature in educational research.

2. To help the student develop enough competence and know-how to carry on
research studies using simple types of analysis.

3. To prepare the student for more advanced coursework in statistics.

The emphasis is on intuitive understanding and practical application rather
than on the derivation of mathematical formulas. Those who expect and need to
develop real competence in educational research will have to take some of the fol-
lowing steps:

1. Take one or more courses in behavioral statistics and experimental design

2. Study more specialized textbooks in statistics, particularly those dealing with
statistical inference (e.g., Glass & Hopkins, 1996; Hays, 1981; Heiman, 1996;
Kerlinger, 1986; Kirk, 1995; Siegel, 1956; Shavelson, 1996; Winer, 1971).

3. Read research studies in professional journals extensively and critically.

4. Carry on research studies involving some serious use of statistical procedures.

337
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Part M1 / Data Analusis

WHAT IS STATISTICS?

Statistics is a body of mathematical techniques or processes for gathering, organiz-
ing, analyzing, and interpreting numerical data. Because most research yields such
quantitative data, statistics is a basic tool of measurement, evaluation, and research.

The word statistics is sometimes used to describe the numerical data gathered.
Statistical data describe group behavior or group characteristics abstracted from a
number of individual observations that are combined to make generalizations
possible.

Everyone is familiar with such expressions as “the average family income,”
“the typical white-collar worker,”” or ““the representative city’” These are statistical
concepts and, as group characteristics, may be expressed in measurement of age,
size, or any other traits that can be described quantitatively. When one says that
“the average fifth-grade boy is 10 years old,”” one is generalizing about all fifth-
grade boys, not any particular boy. Thus, the statistical measurement is an abstrac-
tion that may be used in place of a great mass of individual measures.

The research worker who uses statistics is concerned with more than the manip-
ulation of data. The statistical method serves the fundamental purposes of description
and analysis, and its proper application involves answering the following questions:

1. What facts need to be gathered to provide the information necessary to answer
the question or to test the hypothesis?

2. How are these data to be selected, gathered, organized, and analyzed?

3. What assumptions underlie the statistical methodology to be employed?

4. What conclusions can be validly drawn from the analysis of the data?

Research consists of systematic observation and description of the character-
istics or properties of objects or events for the purpose of discovering relationships
between variables. The ultimate purpose is to develop generalizations that may be
used to explain phenomena and to predict future occurrences. To conduct research,
one must establish principles so that the observation and description have a com-
monly understood meaning. Measurement is the most precise and universally
accepted process of description, assigning quantitative values to the properties of
objects and events.

PARAMETRIC AND NONPARAMETRIC DATA

In the application of statistical treatments, two types of data are recognized:

1. Parametric data. Data of this type are measured data, and parametric statistical
tests assume that the data are normally, or nearly normally, distributed. Para-
metric tests are applied to both interval- and ratio-scaled data.

2. Nonparametric data. Data of this type are either counted (nominal) or ranked
(ordinal). Nonparametric tests, sometimes known as distribution-free tests, do
not rest on the more stringent assumption of normally distributed populations.
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TABLE 10.1 Levels of Quantitative Description’

Data Some
Level Scale Process Treatment Appropriate Tests
4 Ratio measured equal
intervals
true zero f test

analysis of variance

ratio relationship analysis of covariance

parametric factor analysis
3 [nterval measured equal Pearson r
intervals
no frue zero
2 Ordinal ranked in order Spearman’s rho ( p)
Mann-Whitney
Wilcoxon
—— nonparametric
1 Nominal classified and chi square
counted median
sign

IRefer to Chapter 9 for a discussion of the four levels of measurements

Table 10.1 presents a graphic summary of the levels of quantitative descrip-
tion and the types of statistical analysis appropriate for each level. These concepts
will be developed later in the discussion.

However, one should be aware that many of the parametric statistics (r test,
analysis of variance, and Pearson’s r in particular) are still appropriate even when
the assumption of normality is violated. This robustness has been demonstrated
for the ¢ test, analysis of variance, and, to a lesser extent, analysis of covariance by
a number of researchers including Glass, Peckham, and Sanders (1972), Lunney
(1970), and Mandeville (1972). Thus, with ordinal data and even with dichoto-
mous data (two choices such as pass-fail), these statistical procedures, which were
designed for use with interval and ratio data, may be appropriate and useful. Pear-
son », which can also be used with any type of data, will be discussed later in this
chapter.

DESCRIPTIVE AND INFERENTIAL ANALYSIS

Until now we have not discussed the limits to which statistical analysis may be
generalized. Two types of statistical application are relevant:

Descriptive Analysis
Descriptive statistical analysis limits generalization to the particular group of
individuals observed. No conclusions are extended beyond this group, and any
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similarity to those outside the group cannot be assumed. The data describe one
group and that group only. Much simple action research involves descriptive anal-
ysis and provides valuable information about the nature of a particular group of
individuals. Assessment studies (see Chapter 5) also often rely solely or heavily
on descriptive statistics.

Inferential Analysis

Inferential statistical analysis always involves the process of sampling and the
selection of a small group assumed to be related to the population from which it
is drawn. The small group is known as the sample, and the large group is the pop-
ulation. Drawing conclusions about populations based on observations of samples
is the purpose of inferential analysis.

A statistic is @ measure based on observations of the characteristics of a sam-
ple. A statistic computed from a sample may be used to estimate a parameter, the
corresponding value in the population from which the sample is selected. Statis-
tics are usually represented by letters of our Roman alphabet such as X, S, and r.
Parameters, on the other hand, are usually represented by letters of the Greek alpha-
bet such as g, o, or p.

Before any assumptions can be made, it is essential that the individuals selected
be chosen in such a way that the small group, or sample, approximates the larger
group, or population. Within a margin of error, which is always present, and by
the use of appropriate statistical techniques, this approximation can be assumed,
making possible the estimation of population characteristics by an analysis of the
characteristics of the sample.

It should be emphasized that when data are derived from a group without
careful sampling procedures, the researcher should carefully state that findings
apply only to the group observed and may not apply to or describe other indi-
viduals or groups. The statistical theory of sampling is complex and involves the
estimation of error of inferred measurements, error that is inherent in estimating
the relationship between a random sample and the population from which it is
drawn. Inferential data analysis is presented in Chapter 11.

THE ORGANIZATION OF DATA

The list of test scores in a teacher’ grade book provides an example of unorga-
nized data. Because the usual method of listing is alphabetical, the scores are dif-
ficult to interpret without some other type of organization.

Alberts, James 60
Brown, John 78
Davis, Mary 90
Smith, Helen 70
Williams. Paul 88







































































































































