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his tenth edition of Introduction to Research in Edu-

cation continues our commitment to providing a

comprehensive, reader-friendly introduction to the
concepts, principles, and methodologies used in educa-
tional research. As in previous editions, our goal is to pro-
vide students with the knowledge and skills needed to be
intelligent consumers of research as well as to plan and
conduct quality research studies on their own. This book
is written primarily for beginning graduate students in
education, but it is also appropriate for students in other
social sciences.

Text Organization

The organization of this book was updated for this edi-
tion into four parts:

1. Part 1: The first four chapters focus on an intro-
duction to the nature of research in education, the
research problem, the review of relevant literature,
and planning for ethical research.

2.Part 2: Chapters 5 through 14 focus on quanti-
tative research and deal with the measurement
tools used in gathering quantitative data, issues
of reliability and validity in quantitative research,
quantitative research designs, the statistical
procedures used in the analysis of quantitative
data, and interpreting and reporting quantitative
research.

3. Part 3: Chapters 15 through 19 focus on qualitative
research and examine how it differs from quantita-
tive research; types of qualitative approaches; data
gathering in qualitative studies; issues of rigor and
particular ethical challenges in qualitative inquiry;
and analyzing, reporting, and critiquing qualitative
research.

4. Part 4: The final two chapters, Chapters 20 and
21, introduce action research and mixed methods
research, both of which combine both qualitative
and quantitative elements.

xii

-preface

Changes in This Edition

For the tenth edition, we have retained features previously
designed to enhance students’ understanding.

e “Think About It” boxes conclude major discussions
in chapters and prompt students to apply and think
critically about material covered in a previous sec-
tion. These exercises can be used as concept checks
for students.

e The “Research in the Public Eye” box in each chap-
ter presents examples of research that appeared in
popular publications. Students are asked questions
that require them to critique various methodologies
employed, interpret findings, and evaluate the con-
clusions reached.

e End-of-chapter exercises expose students to intrigu-
ing research problems and help develop critical
thinking.

In addition to these features, chapters and references
have been updated, and the information on qualitative
research has been expanded. Significant reorganization
also occurred, including combining Chapters 1 and 2
in the previous edition into streamlined coverage of the
nature of research in education. Chapters 3 and 5 in the
previous edition are now combined into one chapter,
Chapter 2, on the research problem. Information on qual-
itative data-collection tools, previously in Chapter 15,
is now in a standalone chapter, Chapter 17. Similarly, in-
formation on rigor in qualitative research, previously in
Chapter 17, now is in its own chapter, Chapter 18. Ap-
pendices A and B, cover guidelines for writing quantita-
tive and qualitative research proposals, respectively.

Accompanying Teaching

and Learning Resources

This tenth edition of Introduction to Research in Education
is accompanied by an extensive package of instructor and
student resources.
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MindTap™ : The Personal Learning
Experience

MindTap for Ary/Jacobs/Sorensen Irvine/Walker, Intro-
duction to Research in Education, 10e represents a new ap-
proach to teaching and learning. A highly personalized,
fully customizable learning platform with an integrated
eportfolio, MindTap helps students to elevate thinking by
guiding them to:

¢ Know, remember, and understand concepts critical
to becoming a great teacher;

e Apply concepts, create curriculum and tools, and
demonstrate performance and competency in key
areas in the course, including national and state edu-
cation standards;

e Prepare artifacts for the portfolio and eventual state
licensure, to launch a successful teaching career; and

¢ Develop the habits to become a reflective
practitioner.

As students move through each chapter’s Learning Path,
they engage in a scaffolded learning experience, designed
to move them up Bloom’s Taxonomy, from lower- to
higher-order thinking skills. The Learning Path enables
preservice students to develop these skills and gain
confidence by:

e Checking their comprehension and understanding
through Did You Get It? assessments, with var-
ied question types that are autograded for instant
feedback;

e Developing their critical thinking skills by having
them read a journal article and then write an essay
in response to a question about the article;

e Applying concepts through mini-case scenarios—
students analyze typical research situations, and
then create a reasoned response to the issue(s)
presented in the scenario; and

e Reflecting on and justifying the choices they made
within the teaching scenario problem.

MindTap Moves
Students Up
Bloom’s Revised

Taxonomy

Create

Anderson, L. W., & Krathwohl, D. (Eds.). (2001). A taxonomy for learning,
teaching, and assessing: A revision of Bloom’s taxonomy of
educational objectives. New York: Longman.

MindTap helps instructors facilitate better outcomes by
evaluating how future teachers plan and teach lessons in
ways that make content clear and help diverse students learn,
assessing the effectiveness of their teaching practice, and ad-
justing teaching as needed. MindTap enables instructors to
facilitate better outcomes by making grades visible in real
time through the Student Progress App so students and in-
structors always have access to current standings in the class.

MindTap for Introduction to Research in Education, 10e
helps instructors easily set their course since it integrates
into the existing Learning Management System and saves
instructors time by allowing them to fully customize
any aspect of the learning path. Instructors can change
the order of the student learning activities, hide activities
they don’t want for the course, and—most importantly—
create custom assessments and add any content they do
want (e.g., YouTube videos, Google docs). Learn more at
www.cengage.com/mindtap.

Instructor’s Manual

An online Instructor's Manual accompanies this book.
It contains information to assist you in designing the

PREFACE Xilili

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-208

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



course, including sample syllabi, discussion questions,
teaching and learning activities, learning objectives, chap-
ter outlines, and key terms.

Test Bank

For assessment support, the Test Bank includes multi-
ple-choice and short-answer questions for each chapter.

PowerPoint Lecture Slides

These vibrant Microsoft PowerPoint lecture slides for each
chapter assist you with your lecture by providing concept
coverage using images, figures, and tables directly from
the textbook.

Cognero

Cengage Learning Testing Powered by Cognero is a flexible
online system that allows you to author, edit, and manage
test-bank content from multiple Cengage Learning solu-
tions; create multiple test versions in an instant; and deliver
tests from your LMS, your classroom, or wherever you want.
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The Nature
of Research
INn Education

LEARNING OBJECTIVES

After studying this chapter, you will be able to:

1-1

1-2
1-3

1-4

1-5

1-6

1-7

1-8

List five major sources of knowledge that
people use.

List the steps in the scientific method.

List some of the attitudes and assumptions
characteristic of researchers.

Understand the history of educational research.

Define evidence-based research and discuss its
contribution to the improvement of educational
practice.

Know the limitations involved in conducting
educational research as compared with
research in the natural sciences.

Define common terms such as construct,
variables, and constants that make up the
language of research.

Distinguish between quantitative and qualitative
methodologies in educational research,

define mixed methods research, and classify
educational research according to purpose

as basic, applied, and action.

chapter

Real science is not about certainty
but about uncertainty.

As educators, we must continuously make
decisions about the teaching-learning sit-

uation and the effectiveness of practices we fol-
low. These decisions affect people and must be
based on the best available information. In this
chapter, we will first look at the various sources
of knowledge that have been used throughout

history.
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2  PART ONE

INTRODUCTION TO RESEARCH

1-1 Sources of Knowledge

deductive reasoning

A thinking process in which
one proceeds from general to
specific knowledge through
logical argument.

inductive reasoning

Reaching a conclusion by
generalizing from examples of
the whole class or category.

scientific approach A way

of seeking knowledge that
involves both inductive and
deductive reasoning to develop
hypotheses that are then
subjected to rigorous and
objective testing.

theory A set of interrelated
propositions or hypotheses
that presents an explanation
of some phenomenon.

hypothesis A tentative propo-
sition suggested as a solution
to a problem; a statement of
the researcher’s expectations
about the relationship among
the variables of a study.

How do educators know? How do they acquire reliable information needed to make
valid professional decisions about the teaching-learning situation and the effective-
ness of practices they follow? Throughout history, people have used various sources
of knowledge. They learned through personal experience or through observation of others’
experiences. People gained information in the form of stories about people and events. But
it's difficult or often impossible to learn what we need by personal experience. In this
case, people often turn to an authority; that is, they seek knowledge from someone who
is recognized as having expertise in a particular field. A classroom teacher might turn
to another teacher who has been successful using a particular teaching method. This
source can be effective, but often experts give answers that represent opinion and not
fact or the answer does not fit the particular situation. Closely related to authority is tra-
dition (or custom). When faced with a problem, we ask “How has this been done in the
past?” One may learn something from these sources, although it might not be reliable
or adequate for making a decision in a new or somewhat different situation.

1-1a Deductive Reasoning

The ancient Greek philosophers made perhaps the first significant contribution to the
development of a systematic approach for gaining knowledge. Aristotle introduced the
use of deductive reasoning, which is a thinking process in which one proceeds from
general to specific knowledge through logical argument.

A major type of deductive reasoning is the syllogism. A syllogism consists of a ma-
jor premise and a minor premise followed by a conclusion. For example, “All men are
mortal” (major premise); “The king is a man” (minor premise); “Therefore, the king is
mortal” (conclusion). In deductive reasoning, if the premises are true, the conclusion
is necessarily true.

Deductive reasoning has its limitations. To arrive at true conclusions, one must be-
gin with true premises. Because it is difficult to establish the universal truth of many
statements dealing with phenomena of interest, deductive reasoning is not sufficient as
a source of new knowledge. For example, in the Middle Ages, people substituted dogma
for true premises. Thus, they reached invalid conclusions. Francis Bacon (1561-1626)
was the first to call for a new approach to knowing.

1-1b Inductive Reasoning

Bacon believed that investigators should not accept premises handed down by the
Church Fathers as absolute truth. Rather, investigators should establish conclusions
based on facts gathered through direct observation. In Bacon'’s system, an investigator
made observations on particular events in a class or category, and then made inferences
about the whole class or category on the basis of the observations.

This approach is called inductive reasoning. It is the reverse of deductive reasoning.
Exclusive use of induction resulted in the accumulation of isolated facts and infor-
mation that made little contribution to the advancement of knowledge. In the 19th
century, scholars began to integrate the most important aspects of the inductive and
deductive methods into a new technique, namely the inductive-deductive method, or
the scientific approach.

Charles Darwin (1809-1882) is generally recognized as the first to apply this
method in the pursuit of knowledge in developing his theory of evolution. His
procedure, involving only induction, was not very productive until he thought to
add a hypothesis to explain the facts that he had gathered through observation.
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CHAPTER 1T THE NATURE OF RESEARCH IN EDUCATION 3

scientific method Away of | He then proceeded to test the hypothesis by making deductions from it and gathering
seeking knowledge that uses | 5 44itjonal data to determine whether these data would support the hypothesis.
both inductive and deductive X
reasoning to develop hypoth- | This method was endorsed by John Dewey (1938) and became known as the

eses that are then subjected to | scientific method.
objective testing.

l—Z The Scientific Method

The scientific method is a method of acquiring knowledge in which researchers move in-
ductively from their observations to hypotheses and then deductively from the hypothe-
ses to the logical implications of the hypotheses. That is, they deduce the consequences
that would follow if the hypothesis is valid. If the deduced implications are compatible
with the organized body of knowledge, researchers test them by gathering more empiri-
cal data. Based on the evidence they find, they accept or reject the hypothesis.

1-2a An Example of the Scientific Method

Following is a brief example of a study that used the scientific approach (Retelsdorf,
Schwartz, & Asbrock, 2015):

According to expectancy-value theory, the gender stereotypes of significant others such as
parents, peers, or teachers affect students’ competence beliefs, values, and achievement-
related behavior. Stereotypical gender beliefs about reading favor girls. The aim of this
study was to investigate whether teachers’ gender stereotypes in relation to reading—
their belief that girls outperform boys—have a negative effect on the reading self-concept
of boys but not girls. The hypothesis was that teachers’ gender stereotypes about reading
would have a negative relationship with boys’ reading self-concepts. The sample con-
sisted of 54 teachers and 1,358 students.

A longitudinal study involving data collection at two points in time, toward the begin-
ning of Grade 5 (T1) and in the second half of Grade 6 (T2), was conducted. Researchers
controlled for T1 reading self-concept, reading achievement, and school track. Analysis
of the data showed a negative relationship between teachers’ gender stereotypes at T1
and boys’ self-concepts at T2, as the hypothesis predicted. There was not a significant
relationship for girls. They concluded that the results provided empirical support for
the idea that gender differences in reading self-concept may be due to the stereotypical
beliefs of teachers as significant others.

1-2b Steps in the Scientific Method

The example presented in Section 1-2a illustrates the steps followed in the scientific
method:

1. Identification of the problem. The problem may involve a question about something,
a discrepancy in findings, or a gap in knowledge.

2. Statement of the problem. The investigator clarifies and states more precisely the na-
ture and scope of the problem.

3. Formulation of hypotheses. The investigator formulates hypotheses about possible
solutions of the problem. The hypothesis is really a prediction about the results of
the observations. A review of related research helps one to formulate the hypothesis.

4. Prediction of consequences. The investigator next predicts the consequences of each

hypothesis testing Collection hypothesis; that is, what should result if the data support the hypothesis.

of observations to determine | 5 Testing of hypotheses. The researcher gathers objective data to evaluate the adequacy of
whether these observations

confirm or fail to confirm a each hypothesis in hypothesis testing. If the data support the hypothesis, it is accepted
hypothesized relationship. as a reasonable explanation. If the data do not support the hypothesis, it is rejected.
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4 PART ONE INTRODUCTION TO RESEARCH

1-3 Assumptions and Attitudes of Researchers

In addition to the steps researchers follow as they seek reliable knowledge, there are
certain attitudes and assumptions characteristic of one conducting research.

1-3a Assumptions

Two fundamental assumptions researchers make are the following:

1. Researchers assume that the events they investigate are lawful or ordered, not capricious.

universal determinism The Science is based on the assumption of universal determinism, the belief that all natu-

belief that all natural phenom- ral phenomena have antecedent factors. Scientists do not look to supernatural expla-
ena have antecedent factors. . . . .

nations of events but depend on the observation of nature itself to provide answers.

2. Researchers assume that reliable knowledge can derive only from empirical evidence. This
assumption that knowledge is based on observation is referred to as empiricism.

Thus, it follows that only phenomena that are subject to observation lie within the
realm of systematic investigation.

1-3b Attitudes

Researchers exhibit certain characteristic attitudes as they pursue their work:

1. Researchers are essentially doubters and are skeptical of research findings until they can
be verified by further investigation by themselves or others. Verification occurs when
repeated observations yield the same or similar results. Thus, the researcher makes
the research design, measurements, and conclusions known so that others may
replicate the study and verify, or fail to verify, the findings.

2. Researchers are objective and impartial. They take care to observe and collect data in
such a way that their personal biases do not influence their observations, and they
accept the findings even when the findings are contrary to their own opinions. It has
happened, however, that some researchers, being human, have reported only find-
ings that agreed with their contention or have even fabricated data to support their
belief. A few years ago, a respected British medical journal published a paper by a
physician, A. Wakefield, that reported finding a link between standard vaccines and
autism in children (Wakefield et al., 1998). A decade of research by other scientists
found several examples of questionable and unethical procedures in the study.
They concluded that Wakefield’s data did not support a link between vaccines and
autism. Without verification by other investigators the journal officially retracted
the paper (Wallis, 2010).

3. Researchers deal with facts, not values. They do not indicate the potential moral impli-
cations of their findings. They provide the data concerning the relationship among
events, but one must go beyond the study to make a decision about whether a
certain consequence is desirable.

1-4 Educational Research

When the scientific method is applied to the investigation of educational questions, it
is called educational research. Educational research asks a question, formulates a hy-
pothesis, gathers appropriate data, analyzes the data, and reaches a conclusion about
the original question. Educational research is the process whereby we acquire depend-
able and useful information about the educative process. Figure 1.1 shows the steps in
the research process.
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CHAPTER 1T THE NATURE OF RESEARCH IN EDUCATION 5

Select the problem

Report the Review the
findings literature
A
Interpret Design the
the data study
\ Analyze the Collect the /
data N data

Figure 1.1 Stages in the Research Process

1-4a A Brief History of Educational Research

The acceptance of the scientific method in education lagged far behind its acceptance
in the physical sciences. In 1897, J. M. Rice, a pioneer in educational research, asked
the educators attending the annual meeting of the National Education Association’s
Department of Superintendence if it would be possible to determine whether students
who are given 40 minutes of spelling each day learn more than students given 10 min-
utes each day. Rice (1912) reported:

To my great surprise, the question threw consternation into the camp. The first to re-
spond was a very popular professor engaged in training teachers in the West. He said, in
effect, that the question was one which could never be answered; and he gave me a rather
severe drubbing for taking up the time of such an important body of educators in asking
them silly questions. (17-18)

Rice did, in fact, collect empirical data on his question and found that the differ-
ences in achievement between those spending 10 minutes a day and those spending
40 minutes a day were negligible. He also pointed out that many words children were
required to learn had little practical value. His work led other investigators, such as
documentary analysis The | Edward L. Thorndike, to use documentary analysis to determine the frequency of use
systematic examination of | of words in the English language. Their work, in turn, led to improvements in language
documents to investigate .
specific topics or themes. arts texts and curricula.
Educational research had its origins in the early 20th century when the eminent
American philosopher, John Dewey, recommended it as the best way to obtain ob-
jective and reliable answers to educational questions. Educational research has grown
tremendously in recent decades partly due to the development of new technology and
advanced statistical tests that facilitate the handling and analysis of large amounts of
data. Two major issues in the 21st century have influenced the growth of educational re-
search and the way it is conducted. The first is the federal No Child Left Behind (NCLB)
legislation of 2001, which requires schools and districts that do not make adequate
progress toward certain goals to implement programs and interventions that research
indicates are effective in raising achievement. The federal government will provide
money for the programs but only if the interventions are consistent with “scientifically
based research.” This research is also called evidence-based research.
The second factor influencing educational research is standards-based reform, which
aims to provide accurate information about national content standards for math,
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PART ONE

INTRODUCTION TO RESEARCH

science, and other subject areas. Supporters of standards say that they improve student
achievement, indicate the degree of student progress toward expectations, and equalize
student opportunities.

For example, research reported in Fall 2016 investigated students’ performance on
the National Assessment of Educational Progress (NAEP) science test, which measures
students” knowledge in the areas of physical science, life science, earth, and space sci-
ence in Grades 4, 8, and 12. Results showed that the average scores for students in both
fourth and eighth grades went up from 2009 to 2015. The average scores for high school
seniors have remained flat since 2009. The gap between the performance of African
American students and their white peers decreased at the fourth- and eighth-grade lev-
els but not at the high school level. At the fourth-grade level, there were no significant
differences between the average scores of girls and boys. In eighth grade, boys scored
an average of 3 points higher than girls. There were no significant differences at the
twelfth-grade level. The findings of this type of research are useful to educational prac-
titioners and policymakers. They can see where achievement scores have improved and
where additional emphasis needs to be placed.

Two other developments in 2002 had an influence on educational research. The presi-
dent signed the Education Scientific Reform Act, which led to the development of the In-
stitute of Education Sciences (IES) whose purpose is to provide reliable knowledge about
education at all levels from early childhood through postsecondary to parents, educators,
researchers, policymakers, and the general public. Also, in 2002 the National Research
Council published Scientific Research in Education, which provides a list of principles to
guide educational research and for judging the quality of empirical studies.

The emphasis is now on the importance of evidence-based research to provide reli-
able knowledge about education.

1-5 Evidence-Based Research

One conducts a research study by following a sequence of steps. A researcher in need of
knowledge in a particular area states a specific question that can be investigated empir-
ically. Next, the researcher selects the method appropriate for gathering the necessary
data. The data are then analyzed and interpreted. The researcher draws conclusions that
provide an answer to the research question.

1-5a Steps in Evidence-Based Research
The steps in evidence-based research are:
1. Select a significant question that can be investigated empirically. An empirical

question is one that can be answered by evidence gathered through systematic
research.

2. Review the literature to gain more insight into the question and to determine what
has already been reported on the question.

Choose a research method that is appropriate for gathering the data.
Analyze the data.

Interpret the findings, and state the conclusions.

A

Report the results.

It is probably rare for researchers to follow precisely the sequence we have described
in the preceding discussion. These activities often overlap, and researchers move back
and forth from one stage to another. Each of these steps is discussed at length in later
chapters of this text.
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CHAPTER 1T THE NATURE OF RESEARCH IN EDUCATION 7

1-6 Difficulties Encountered in Conducting Scientific
Research in Education and Other Social Sciences

Difficulties encountered in educational research include the complexity of subject mat-
ter, difficulties in observation and replication, interaction of observer and subjects, dif-
ficulties in control, and measurement problems.

1-6a Complexity of Subject Matter

Research in education and the social sciences differs from research in the natural sciences.
Several limitations hinder the application of the scientific method in the social sciences. A
major obstacle is the complexity of the subject matter. Educational researchers don't study
physical or inert objects but rather human beings engaged in complex behavior. We study
their behavior as individuals with different characteristics and personalities and also their
behavior as members of groups. A group of first-graders in one situation will not behave like
first-graders in another situation. It can be risky to make generalizations from one study to an-
other because the data gathered from one group might not have validity for a different group.

1-6b Difficulties in Observation

Observation in the social sciences is often less objective because it requires interpreta-
tion on the part of observers. People’s motives, values, and attitudes are not open to
inspection; observers must make subjective interpretations when they decide that the
behavior observed indicates a particular motive or attitude.

1-6¢ Difficulties in Replication

A chemist can observe the reaction between two chemicals in a test tube and the findings re-
ported to others who can easily replicate the observation. Replication is much more difficult
to achieve in education and other social sciences. An American educator cannot reproduce
the conditions of a French educator’s experimental teaching method with the same preci-
sion as an American chemist could replicate a French chemist’s experiment. Social phenom-
ena are singular events and cannot be totally repeated for purposes of observations.

1-6d Interaction of Observer and Subjects

Another problem is that mere observation of social phenomena may produce changes that
might not have occurred otherwise. Researchers may think that X is causing Y, when in fact
their observation of X may cause Y. For example, you may remember from Psychology 101
the well-known Hawthorne experiments in which changes in worker productivity resulted
not from the varying working conditions under investigation but from the mere fact that
the workers knew they had been singled out for observation. One must always consider that
the presence of researchers as observers may change the behavior of your human subjects.

1-6e Difficulties in Control

The range of possibilities for controlled experiments on human subjects is much more lim-
ited than in investigations in the natural sciences. Educational researchers must deal with
many variables simultaneously and must work under less precise conditions. They try to
identify and control as many variables as possible, but it's sometimes very difficult. Without
control it's impossible to evaluate unambiguously the effects of an experimental treatment.

1-6f Measurement Problems

Measurement of the variables is very important in a research study. The tools for mea-
surement in the social sciences are much less perfect and precise than the tools used in
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chemistry or physics. In the social sciences we measure only those variables that are pres-
ent at the time of measurement; factors that have influenced human behavior in the past
are not measurable in the present. Because of the problems listed earlier, it is difficult to
make broad generalizations from a study. Fortunately, we can conduct several studies in
a particular area before making generalizations. If the studies consistently confirm the
initial findings, then researchers can be more confident in reporting their generalizations.

1-6g Ethical and Legal Considerations

Because educational research involves mainly human subjects, the researcher is ethically re-
sponsible for protecting the rights and safety of the participants in a study. There are federal
laws and regulations from one’s institution that must be followed in the conduct of a study
to ensure a lack of risk to subjects, their right to privacy, and confidentiality of the data col-
lected. These regulations sometimes influence the kind of studies that can be conducted.

1-7 Language of Research

construct Abstractions
that cannot be observed
directly but only by their
effects, such as creativity,
anxiety, or intelligence.

constitutive definition
A definition in which a word is
defined by using other words.

operational definition

A definition that specifies the
procedure or operation to be
followed in producing or
measuring a concept.

variable A representation
of a construct that takes
on a range of values.

Before we look at educational research methodology, it is important that we introduce
some of the language that researchers use to describe and summarize their observations
in an area. Researchers may use words from everyday language but often ascribe new
and specific meanings to them. Or they use new terms that are not a part of everyday
language. One of these terms is construct.

1-7a Constructs

Constructs are abstractions that cannot be observed directly but are useful in interpreting
empirical data and building theories. For example, one can observe that individuals dif-
fer in what they can learn and how quickly they can learn it. To account for this observa-
tion, scientists invented the construct called intelligence. Other examples of constructs are
motivation, anxiety, reading readiness, underachievement, creativity, and self-efficacy.

In order to avoid misunderstanding, it is important that researchers provide precise
definitions for the constructs. Constructs may be defined in two ways: (1) a constitutive
definition, which gives their general meaning, like a dictionary type of definition. In-
telligence might be defined as the ability to think abstractly or the capacity to acquire
knowledge; (2) an operational definition gives meaning to a construct by specifying the
operations that researchers would perform to measure or manipulate the construct. In
research, investigators collect data in terms of observable events. An operational defi-
nition ensures that everyone concerned understands the specific way the term is being
used. An operational definition defines a variable by specifying the operations used to
measure or manipulate it. For example, a researcher investigating the relationship be-
tween intelligence and creativity might state, “For this study, intelligence is defined as
the subjects’ scores on the Wechsler Intelligence Scale for Children.”

1-7b Variables

Researchers, especially quantitative researchers, study variables and the relationships
that exist among them. A variable is a construct or a characteristic that can take on dif-
ferent values or scores across people or things. Height, weight, intelligence, vocabulary
scores, and gender are examples of variables. For example, assume one wants to deter-
mine the relationship between science aptitude scores and science achievement scores.
The variables in this case are science aptitude scores and science achievement scores.

Types of Variables

There are several ways to classify variables. Variables can be categorical, or they can be
continuous. When researchers classify subjects by sorting them into mutually exclusive
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groups, the attribute on which they base the classification is called a categorical vari-
able. Home language, father’'s occupation, marital status, state of birth, and school
within which one is enrolled at the university are examples of categorical variables.

The simplest type of categorical variable has only two mutually exclusive classes

dichotomous variable | and is called a dichotomous variable. Pass-fail, citizen-immigrant, in-state or out-of-
A categorical variable that | gtate resident are examples of dichotomous variables. When a variable has an infinite
has only two classes. L. .. . . . .
number of values within a range, it is a continuous variable. Height, weight, age, and
achievement test score are examples of continuous variables.

Another important classification is whether the variable in a study is the independent
variable or a dependent variable. The independent variable is the antecedent variable that
an investigator manipulates in order to determine its effect on another variable called
the dependent variable. The dependent variable is the variable we observe and measure.

1-7c Constants

The opposite of variable is constant. A constant is a fixed value within a study. If all sub-
jects in a study are sixth graders, then grade level is a constant. In a study comparing the
attitudes toward school of high school seniors who plan professional careers with those
who do not plan professional careers, high school senior level is a constant; whether
they plan professional careers is the independent variable, and their attitudes toward
school constitute the dependent variable. Figure 1.2 illustrates a process for classifying
variables and constants.

START

Is this description LABEL
true of all subjects — Yes —> CONSTANT
in the study?

No
LABEL
VARIABLE
Is this varci‘atble LABEL
il e — Yes —>| DEPENDENT
depend on another
. VARIABLE
antecedent variable?
l\lo
LABEL Can — Yes — ]
INDEPENDENT independent/
VARIABLE dependent
variable take ) ADD LABEL )
on an infinite CONTINUOUS
number of values TO VARIABLE
within a range? DESCRIPTION
No
ADD LABEL
“CATEGORICAL”
TO VARIABLE
DESCRIPTION

Figure 1.2 Flow Chart for Classifying Variables and Constants
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.1_-8 Educational Research Methods

quantitative research
Research that gathers
numeric data through con-
trolled procedures and analy-
ses to answer predetermined
questions or test hypotheses.

qualitative research

A generic term for a variety of
research approaches that
generally gather nonnumeric
data to study phenomena,
without predetermined
hypotheses.

mixed methods research
Combining quantitative
and qualitative research
in different ways with
each approach adding
something to the
understanding of

the phenomenon.

Educational research uses a variety of methodological approaches, which are typically
classified as quantitative or qualitative. Quantitative research uses objective measure-
ment in a controlled setting to gather numeric data that are used to answer questions or
test predetermined hypotheses. Qualitative research, in contrast, uses different forms of
inquiry that focus on understanding social phenomena from the perspective of human
participants in natural settings. It does not begin with formal hypotheses, but it may
result in hypotheses as the study unfolds.

Historically, research in education has used the quantitative approach. In the
late 20th century, however, scholars began to call for an alternative to the quan-
titative approach in educational research (Guba & Lincoln, 1988). They wanted
an alternative that considered the participants’ perspectives and experiences. For a
time, researchers engaged in a “paradigm debate” that viewed the two approaches as
being directly opposed. Gradually, researchers began to see the two methodologies
as complementary rather than adversarial and a new methodology called mixed
methods research was introduced. As the name indicates, this method combines
both quantitative and qualitative approaches in the same investigation with each
approach contributing to the understanding of the research question. Proponents
believe that the mixed methods approach may provide a more complete explana-
tion of the research findings than either method alone could provide. Whether re-
searchers choose quantitative, qualitative, or mixed methods should be determined
not by philosophical preference, but by determining which method is most appro-
priate and likely to provide the data that will answer the research question. You
simply use what will work.

We should note that it may be more difficult to carry out a mixed methods study
because one must have knowledge and an understanding of both quantitative and
qualitative methodologies. A mixed methods study also typically involves more ex-
tensive data collection and analysis and thus may require more time and effort to
complete.

To take an example of a mixed methods study, assume a researcher wants to
know the impact of a newly instituted dress code at an inner-city middle school.
Depending on exactly what kind of data the researcher wants, a quantitative, qual-
itative, or mixed methods approach could be used. In a quantitative approach, one
could measure subsequent attendance, frequency of violations of the code, and/or
the number of suspensions for failure to comply. One might administer a survey
that assesses students’ attitudes toward the new policy or one that asks teachers
about the policy’s effect on the incidence of disciplinary problems in the school.
The numerical data would be gathered and analyzed. In a qualitative study, one
might observe student behavior in classes and also interview groups of students to
obtain in-depth information on how the new dress code has affected their motiva-
tion and learning in the classroom, their self-image, and their general attitude to-
ward school. Parents might be interviewed to assess their reaction to the dress code
and how they think it has affected their children. The result could be a rich verbal
description of the personal and social meaning that the new policy has for students.
Combining approaches in a mixed methods study would provide the most com-
plete information on the effect of the dress code. Table 1.1 compares the quantita-
tive and qualitative approaches.

Quantitative and qualitative research can be classified according to the design for
conducting the investigation. The design refers to the researcher’s plan for conducting
the investigation. Let us first consider quantitative research, which can be further clas-
sified as using experimental or nonexperimental designs.
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Table 1.1 Comparison of Quantitative and Qualitative Research

Quantitative

Qualitative

Purpose To study relationships; cause and effect To examine a phenomenon as it is, in rich detail
Design Developed prior to study Flexible; evolves during study

Approach Deductive; tests theory Inductive; may generate theory

Tools Uses preselected instruments The researcher is primary data collection tool
Sample Uses large samples Uses small samples

Analysis Statistical analysis of numeric data Narrative description and interpretation

1-8a Quantitative Research

Quantitative research may be further classified as either experimental or nonexperi-
mental.

Experimental Research

Researchers study variables, which are characteristics that take on different values across
people or things. Experimental research involves a study of the effect of the system-
atic manipulation of one variable(s) on another variable. The manipulated variable
is called the independent variable or the experimental treatment. The observed and
measured variable is called the dependent variable. In a true experiment, subjects are
randomly assigned to an experimental group, which receives the treatment, and to at
least one control group, which does not receive the treatment. This type of research,
which uses random assignment and a control group, is often referred to as the “gold
standard” of methodology. For example, assume a university professor wants to inves-
tigate the effect of providing online feedback to students immediately following the
course examinations (independent variable). With two sections of economics taught
by the same professor, the researcher would use a random procedure (a coin toss) to
select one section to receive immediate online feedback about their test performance.
Of course, the test was multiple choice and graded by machine; students’ test scores
were put online and could be accessed almost immediately. The other section would
receive feedback two or three days later during their next class session. The researcher
would compare the two sections’ exam scores and students’ final course grades (de-
pendent variable). If test scores and final grades were higher than could be accounted
for by chance in the section receiving online feedback, the researcher could tentatively
conclude that there is evidence that the online feedback contributed to greater learning
than did the delayed in-class feedback.

In experimental research, the researcher seeks to control all other variables (extrane-
ous variables) that might influence the dependent variable. In the foregoing example,
the researcher would make sure that both sections had the same instructor; that both
sections met at the same time of day but on different days; that lecture notes, readings,
and the exams were the same; and so on. The researcher might also check the ability
level and background of the students in the two sections to make sure that one section
was not a superior group.

To ensure a “true” experiment, the researcher must use a random process to assign
the available subjects to the experimental treatments. With random assignment, each
subject has an equal and independent chance of being assigned to any group; thus, the
assignment is independent of the researcher’s personal preference or judgment or the
characteristics of the subjects themselves.

Sometimes, however, it is not feasible for a researcher to randomly assign subjects
to experimental groups for a study. In the preceding example, the economics professor
would not draw a random sample from the total number of students enrolled in an

experimental research
Research in which the
investigator manipulates one
or more independent variables
(the treatment) and observes
the effect on one or more
dependent variables.

independent variable
A variable that is antecedent
to the dependent variable.

dependent variable A

variable that is a consequence
of or dependent on an anteced-
ent (independent) variable.
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12 PART ONE INTRODUCTION TO RESEARCH

ex post facto research A

type of research that attempts
to determine the causes for,
or the consequences of,
differences that already exist
in groups of individuals.

correlational research

Research that attempts to
determine the extent and the
direction of the relationship
between two or more variables.

economics course. Instead, the researcher would randomly use two already assembled
classes and randomly designate one the experimental group and the other the control
group. In this case, the research is called quasi-experimental. Experimental research is
discussed in Chapter 10.

Nonexperimental Research

Ex post facto research is similar to an experiment, except the researcher does not ma-
nipulate the independent variable, which has already occurred in the natural course
of events. The researcher simply compares groups differing on the preexisting inde-
pendent variable to determine any relationship to the dependent variable. For ex-
ample, assume a researcher wants to investigate the question, “What is the effect of
part-time work on the school achievement of high school students?” The researcher
would not manipulate the lives of high school students by having some take part-
time jobs and a comparable group that would not and then compare their grade
point average. Instead, the researcher would identify a group of students who already
work part-time and compare their achievement with a comparable group of students
who do not work. Because many factors are not controlled in an ex post facto inves-
tigation, one must be careful in interpreting the results. We discuss ex post facto in
detail in Chapter 11.

Correlational Research

Correlational research investigates the relationship (correlation) between two or more
variables. The investigator gathers data from a group of individuals on two (or more)
variables and then seeks to determine if the variables are related (correlated). The ques-
tion might ask, “Is there a relationship between scores on a language aptitude test
and success in a foreign language course?” The relationship between the variables is
expressed by a statistic called the coefficient of correlation. Its size and direction show
the nature of the relationship between the two variables. A positive correlation shows
that high values on one variable are associated with high values on the other (aptitude
scores and achievement scores). A negative correlation means that high scores on one
variable are associated with low scores on the other variable (days absent from school
and achievement test scores). The strength of the relationship is expressed by the size of
the correlation coefficient. It can range from +1.00 (perfect positive) through 0 indicat-
ing no relationship to —1.00, a perfect negative relationship. We discuss correlational
research in detail in Chapter 12.

Survey Research

Surveys use instruments such as questionnaires and interviews to gather data from
groups of individuals. Researchers in education and the social sciences use surveys
widely. For example, a group of citizens in a community might be surveyed to deter-
mine support for a referendum that calls for a small tax increase for the schools. A sur-
vey of teachers could reveal their attitudes toward a number of reforms recommended
by the school superintendent. Opinion polls are surveys that researchers conduct to
determine whom people are likely to vote for or what positions they take on certain
issues. We discuss surveys in Chapter 13.
Figure 1.3 summarizes the major types of quantitative research.

1-8b Qualitative Research

Qualitative research seeks a deeper understanding of a phenomenon by focusing on
the total picture rather than breaking it down into variables and analyzing it numeri-
cally. For example, social scientists have long observed that differences in educational
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START

Numbers

Figure 1.3 Major Types of Quantitative Educational Research

background do not account for the difficulties black students often encounter in a pre-
dominantly white university. A question for qualitative research to explore is “How
do black students perceive their academic experience in a white university?” The study
would focus on a relatively few black students who would be studied in great detail
through observation, in-depth interviews, or case studies.

There are many different types of qualitative research. Eight of the most widely used
are: basic interpretative studies, case studies, document (or content) analysis, ethnog-
raphy, grounded theory, historical studies, narrative inquiry, and phenomenological
studies. Each of these is discussed in greater detail in later chapters.
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case study A qualitative
examination of a single
individual, group,
event, or institution.

content analysis A research
method applied to written or
visual materials to analyze
characteristics of the material.

ethnography A form

of qualitative research that
aims for a holistic picture of a
cultural group; it uses in-depth
interviewing and prolonged
participant observation.

grounded theory Theory
derived inductively from
the data collected

rather than from a priori

ideas or theories.

historical research

A systematic attempt to
establish facts and arrive at
conclusions about the past.

Basic Interpretative Studies

A basic interpretative study is the most simple and most common qualitative study.
This type of study provides descriptive accounts targeted to understanding a phenom-
enon using data that might be collected in a variety of ways, such as interviews, obser-
vations, and document review. The purpose is to understand the world or experience
of another. Describing how teachers perceive their role as disciplinarians in a middle
school classroom is an example.

Case Studies

A case study is a type of ethnographic study that focuses on a single unit, such as
one individual, one group, one organization, or one program. The goal is to arrive at
a detailed description and understanding of the entity (the “case”). Case studies use
multiple methods, such as interviews, observations, and documents, to gather data. For
example, one might conduct a case study of a particular inner-city school to learn why
its students have achieved at a high level on standardized tests when other inner-city
schools are struggling.

Content Analysis

Content analysis focuses on analyzing and interpreting recorded material to learn
about human behavior. The material may be public records, textbooks, letters, dia-
ries, tapes, films, reports, or other documents. Content analysis begins with a ques-
tion that the researcher believes can best be answered by studying documents. For
example, what was the employment situation like for married women teachers in the
early 20th century?

Ethnography

Ethnography is an in-depth study of naturally occurring behavior within a culture or
social group. Ethnography is sometimes called field research because it is conducted
in a natural setting or “field.” The researcher observes group behavior as it occurs nat-
urally without any simulation or imposed structure. It uses a variety of data-gathering
procedures, such as prolonged observation of the setting, interviews with members of
the culture, and studying documents. An example might be an investigation of the drug
culture in a small county in Appalachia.

Grounded Theory

Grounded theory research is designed to develop a theory of social phenomena
based on the field data collected in a study. An examination of the data generates
insights, hypotheses, and questions, which leads to further data collection. From an
inductive analysis of the data, the researcher forms a theory by proposing plausible
relationships among concepts. The theory is said to be “grounded” in the data.
For example, a researcher interested in mainstreaming in elementary school could
observe a number of classrooms, conduct interviews with teachers and students, an-
alyze the data, and come up with a theory about mainstreaming in the elementary
school.

Historical Research

Historical research analyzes documents and artifacts and/or uses interviews with eye-
witnesses to gain insight into past events. The researcher must establish the authenticity
of the documents as well as the validity of their contents. An educational researcher
might want to investigate the trends in preschool education in a particular school dis-
trict from its beginnings to the present.
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narrative inquiry A form

of qualitative research, also
called biography, life stories,
and life narratives, that
provides accounts of a
person’s experiences.

phenomenological

studies Qualitative

research that focuses on
understanding the meaning
events have for individuals in
particular situations.

basic research Research

that aims to obtain empirical
data that can be used to for-
mulate, expand, or evaluate a
theory rather than to solve

a practical problem.

applied research
Research that aims to
solve an immediate
practical problem.
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Narrative Inquiry

In narrative inquiry, researchers examine the stories people tell about their lives and
co-construct a narrative analysis of those stories, also referred to as life stories. The re-
searcher and those telling their stories have an equal voice in determining the meanings
attributed to the experiences.

Phenomenological Studies

Phenomenological studies are based on the assumption that multiple realities are rooted
in subjects’ perspectives. Thus, an experience has different meanings for each person.
Through unstructured interviews, the investigator explores the subject’s thoughts and
feelings to elicit an individual’s experience. The question, “What is the relationship
like between a beginning teacher and his or her mentor?” could be answered through
a phenomenological study.

1-8c Similarities Across Quantitative
and Qualitative Research

We have examined a number of quantitative and qualitative designs used in educa-
tional research. It is important to remember, however, that there are underlying charac-
teristics common to all these approaches. Bachman (2009) identifies four fundamental
commonalities in all approaches to research in education:

1. Empirical research is aimed at creating new knowledge.
2. Research creates knowledge by observing phenomena.

3. All the entities of interest (like attitudes, motives, and learning) can only be in-
ferred from observing what people do or say in a given setting.

4. All researchers are concerned about generalizability; that is, they desire to find
meaning for the research results beyond a particular study.

1-8d Research Classified According to Purpose

Another system of classification is based on the purpose of the research with respect
to how the new findings will be used. A basic-applied continuum exists, and classifi-
cation depends on the extent to which the research findings are applicable to solving a
practical problem. Basic research is aimed at obtaining data used to formulate theory
and expand knowledge; it is not concerned with the solution of a practical problem.
However, the knowledge gained from basic research can have many practical applica-
tions. The findings from basic research in molecular biology, neuroscience, genetics,
and biochemistry have been valuable to the practice of medicine and even education.
For example, brain and cognitive scientists, using functional magnetic resonance im-
aging (fMRI), have discovered which parts of the brain are most active when doing
certain tasks, like processing numbers and letters (Delazer et al., 2003). The findings of
this research are now being used to understand the development of arithmetic skills.
Brain research is also providing insight into how the brain responds to performance
pressure, especially in math (math anxiety). With the increased focus on standardized
test performance in the public schools, the basic research on anxiety has a great deal of
interest to educators.

Applied research aims to find a solution to a specified practical problem under
the conditions in which it appears in practice. It is concerned with the application
of research-based knowledge about that practice. Through applied research, investi-
gators focus on general problems associated with a given field, such as engineering,
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action research A form

of research conducted

by practitioners to study

a particular context and use
findings to change practice.

medicine, social work, and education. Although applied research may solve some
specific problems, it does not aim to provide general knowledge to solve other
problems.

Action research is a type of applied research that has become popular in recent years.
Mertler (2016) describes action research as research done by educators for themselves.
According to Mertler, there are three essential characteristics of action research: (1) the
research is situated in a local context and focused on a local issue; (2) the research is
conducted by and for the practitioner; and (3) the research results in an action or a
change implemented by the practitioner.

Action research begins, like other research, with a problem to be solved. It uses the
same methods and procedures as in quantitative, qualitative, or mixed methods re-
search. What distinguishes action research is its purpose, which is to solve a local prob-
lem or to improve practice. An action research study focusing on the effectiveness of
a method to teach math concepts might be conducted by a single classroom teacher
or a team of teachers in the math department. Action research is discussed in depth
in Chapter 20.

RESEARCH IN THE PUBLIC EYE

In September 2016, The Indianapolis Star published an article on bias in preschool teachers
(Toppo, 2016). The study conducted by the Yale Child Study Center investigated preschool
teachers’ sometimes unconscious attitudes about student behaviors. The research focused on
the question: Are preschool teachers implicitly biased against African American students—boys
in particular—as early as preschool? Previous research conducted at Yale a decade earlier had
found that preschool boys were expelled 4.5 times more often than girls. Black students in state-
funded prekindergarten programs were about twice as likely to be expelled as white or Latino
classmates.

In the 2016 study, researchers set up two experiments with teachers. In one, teachers were asked
to watch videos of preschoolers and to watch for “challenging” student behaviors (misbehavior).
They told the teachers that they were interested in learning how quickly and accurately they could
detect misbehavior in preschoolers. The researchers tracked where teachers’ eyes went. Teachers
were not told that all the preschoolers in the video were actors assisting in the study and that no
challenging behaviors were depicted in the videos. Teachers watched a total of 12 clips, each fea-
turing a black boy, a black girl, a white boy, and a white girl. When told to detect bad behavior,
teachers gazed longer at the black children, especially boys.

In a second experiment, teachers read descriptions of fictional misbehaving preschoolers, to
which researchers had attached fictitious names based on 2011 U.S. Census data of the most
popular boys” and girls’ names for both black children (DeShawn and Latoya) and white chil-
dren (Jacob and Emily). When asked to rate the severity of each child’s misbehavior, teachers
rated children with white-sounding names more severely. Yet most teachers did not suggest
suspension or expulsion at higher rates for the misbehaving black students. The only teachers
who suggested firmer discipline were themselves black. These teachers believed more strongly
than their white cohorts that black students should be suspended for more days for their mis-
behavior.

The overall conclusion was that implicit biases “do not begin with black men and police. They
begin with young black boys and their preschool teachers—if not earlier.”

o How would you classify this research according to methodology, purpose, and so on?

o Why did the researchers not inform the teachers of the real purpose of the investigation?

o In order to verify the findings of this research, try to locate another study investigating the
same question.
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Summary

Key Concepts

Systematic research is the most reliable source of new knowledge for educators. Re-
search follows a series of steps to collect and analyze data that answer a specific ques-
tion. When this procedure is applied to an education question, we call the process
educational research. The design of a research study refers to the methods used in
conducting the research. A variety of methods are available to educational researchers;
these are typically classified as quantitative, qualitative, or mixed methods.

Quantitative research uses objective measurement in a controlled setting to gather nu-
meric data that are used to answer questions or test predetermined hypotheses. Qualitative
research uses different forms of inquiry that focus on understanding social phenomena
from the perspective of the human participants in natural settings. Mixed methods re-
search combines both quantitative and qualitative research in the same investigation and
is regarded by many as giving more reliable results than either of these alone provides.

There are many different types of quantitative research classified as experimental or
nonexperimental and also many different types of qualitative research. One chooses
the method that will provide the data needed to answer the research question.

action research
applied research
basic research

case study
constitutive definition
construct

content analysis
correlational research
deductive reasoning
dependent variable
dichotomous variable

Exercises

narrative inquiry
operational definition
phenomenological studies
qualitative research

documentary analysis
ethnography

ex post facto research
experimental research

grounded theory quantitative research
historical research scientific approach
hypothesis scientific method
hypothesis testing theory

independent variable universal determinism
inductive reasoning variable

mixed methods research

1. Classify each of the following studies according to the 3. Identify the source of knowledge in the following:
research method that might be used:

a.

b.

Relationship Between Measures of Self-Efficacy in
Math and Achievement in Mathematics
Incidence of Sexual Assaults on a University
Campus

An Analysis of Social Studies Textbooks Used

in Russian Middle Schools to Determine How
America Is Portrayed

. Cognitive Development in Gifted Children: To-

ward an Understanding of Emerging Differences
in Intelligence

. The Relationship Between Number of Semesters

of Math Taken in High School and Students’ First
Semester GPA in College

2. Which educational research methodology (qualitative
or quantitative) is used most commonly in your field
of study? Locate and read a journal article reporting a
research study in your field.

a. After extensive observations of reactions, Lavoisier
concluded that combustion is a process in which a
burning substance combines with oxygen.

b. Knowing that radioactive substances constantly
give off particles of energy without apparently
reducing their mass, Einstein developed a formula
for converting matter into energy.

. In what ways are mixed methods research and action

research similar? How are they different?

. Which quantitative research method would most

effectively answer each of the following questions?

a. Do children who eat breakfast get better grades in
school?

b. Does a unit on proper nutrition change children'’s
breakfast-eating habits?

¢. How many children in school report that they do
not have breakfast at home?

d. Does the provision of a free breakfast at school
make a difference in student achievement?
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18  PART ONE INTRODUCTION TO RESEARCH
6. Which characteristic attitudes expected of scientists
are violated in the following statements?

a. We can add five points to the mean score for the experi-
mental group; it will make the results more impressive.

b. This study proved conclusively that the new
method of teaching math is superior to other
methods.

c. The purpose of the study was to prove that the use
of drugs by high school students is detrimental to
academic achievement.

7. In the following example (Associated Press, 2016), cir-
cle the types of research that describe the example:
a. Qualitative b. Quantitative
c. Experimental d. Nonexperimental

A well-known drug company in this country re-
ported in 2016 that extensive research on a drug
to slow the progression of symptoms in Alzhei-
mer’s disease had failed. They found that the drug
did not work better than a placebo treatment in

Answers

a study of more than 2,100 people with mild
Alzheimer’s.

8. Consider the following characteristics of a research
study. Indicate whether each one is most likely in
(1) quantitative research or (2) qualitative research.
Researcher

a. is objective and detached from participants.

b. develops hypotheses after data have been collected.
c. uses large representative samples of individuals.

d. uses narrative description.

9. The statement: “Science achievement will be mea-
sured as the score made on the science subtest of the
Iowa Test of Educational Development” is an example
of a(n)

a. constitutively defined construct.
b. operationally defined construct.
c. hypothesis.

d. independent variable.

1. a. Quantitative—correlational
b. Quantitative—survey
¢. Qualitative—document analysis
d. Mixed methods
e. Quantitative—correlational

2. Answers will vary.

3. a. Induction
b. Deduction

4. They use some of the same methods but differ in pur-
pose. Action research focuses on local problems and
is conducted by practitioners.

References

. Quantitative—perhaps ex post facto

. Quantitative—experimental

. Quantitative—survey

. Quantitative—experimental

. Researchers do not change or fabricate data.

. Researchers report the findings; they may find
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of proving anything.
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The Research
Problem

LEARNING OBJECTIVES
After studying this chapter, you will be able to:

2-1 Define a research problem and identify sources
of problems for educational research, describe
the characteristics of a qualitative research
problem, and distinguish between quantitative

and qualitative research problems.

State the criteria for evaluating a research prob-
lem, and use the criteria to evaluate a problem.
Define terms such as population and the
different types of variables as used in a
quantitative study, and write a research

question using operational definition of
variables.

Define hypothesis and understand its purpose in
quantitative research, define null hypothesis and
its operational definition and be able to give ex-
amples and explain its use in hypothesis testing,
identify a testable hypothesis from given exam-
ples, and write a research hypothesis and a null
hypothesis for a quantitative research study.

List the elements to be included in a research
plan, and write a directional and nondirectional
research hypothesis.

2-4

n
&

chapter

-

A research problem is not a

nuisance; it is a step toward new
knowledge.

s pointed out in Chapter 1, educational re-
search begins with a problem. Thus, the

first step in a research study is to select a prob-
lem for investigation. The problem refers to the
general area of interest or concern that starts the
investigation. It may be an issue, a controversy,
or a question that puzzles the researcher, such
as multicultural education, elementary school
children with reading or math difficulties, working
with parents of low-achieving or disadvantaged
children, or teaching strategies to use with at-
risk high school students. There is no way to do
research until a problem is recognized, thought
through, and articulated in a useful way. Skill in

19
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20 PART ONE INTRODUCTION TO RESEARCH

doing research is, to a large extent, a matter of making wise choices about what to investigate. The
problem is usually presented as a statement in the introduction to the written report of a study.

Beginning researchers are often surprised to find that selecting and formulating a problem can
take up a large part of the total time invested in a research project. Actually, isolating a good research
problem is always a concern, even to experienced researchers. When professors or advanced grad-
uate students submit a research paper to a journal for publication, to a professional meeting, or to
a grant-funding agency, it is the quality of the research problem that often makes the difference be-
tween acceptance or rejection.

The choice of a problem must be very personal or else the researcher may find it difficult to muster
the motivation to carry the research through to its end. The problem should hold deep interest or be
one about which the researcher is really curious. For example, an elementary school teacher may be
interested in finding an effective teaching strategy to use with students diagnosed with attention defi-
cit/hyperactivity disorder (ADHD). A high school biology teacher may want to know if using computer

simulations would improve students’ problem-solving skills.

2-1 Sources of Problems

The first question most students ask is: “How do I find a research problem”? There are
several sources that one can use.

2-1a Experience

Among the most fruitful sources for beginning researchers are their own experiences as ed-
ucational practitioners. Most graduate students in education have been in the classroom or
are currently working full- or part-time in schools. Teachers have intuitions or hunches about
new relationships or why certain things in school happen the way they do. They can ask
questions about the effectiveness of certain classroom practices and perhaps initiate an action
research study to investigate. We suggest that you make a list of ideas, noting things that you
question. By studying these notes, you may soon identify a worthwhile research problem.

Students who have not had teaching experience can get ideas for research problems
from discussions and their reading in education courses. An excellent source of ideas is
to talk to one of your professors. Most professors have research projects under way and
perhaps could suggest an aspect of the problem that you might investigate.

2-1b Related Literature

Another valuable source of research problems is the published literature in your area of
interest. The literature can help to formulate and refine research problems. You will find
many examples of interesting research problems and a rationale others have given for
research on the problems. You can see what other researchers have found out about the
problem and what they suggest as the next steps in an investigation. You can learn what
theories others have used that are relevant to the problem and what the key variables are
to understanding the problem. You can also see what methodologies have been used
and the strengths and limitations of the methods. You might look at general journals
like American Educational Research Journal, the Elementary School Journal, Education Week,
Journal of Educational Psychology, or subject-focused journals like The Reading Teacher,
Journal for Research in Mathematics Education, and Remedial and Special Education.
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CHAPTER 2 THE RESEARCH PROBLEM 21

You might choose to replicate a study that interests you. Replication is an acceptable
activity in research because it provides more evidence of the validity of the findings in
the original study.

As studies are repeated at different times and in different places and as the findings
are supported by each study, our confidence in the validity of the findings increases. You
wouldn't necessarily repeat the study exactly. You could use a different age group, different
setting, different measuring instruments, or a different population. For example, research-
ers have conducted numerous replications of Piaget’s famous studies on the development
of moral judgment in children (Piaget, 1999). These studies used Piaget’s basic approach
but investigated the development of moral judgment in children of the same chrono-
logical age but differing in intelligence, in children differing in the nature of parental
discipline in the home, and in both girls and boys. In general, the large body of research
stemming from Piaget’s investigations has supported his original conclusions. Thus, a
single research study, if it deals with a significant problem and its findings are exciting, can
inspire many other studies. In the concluding section of a report, researchers often men-
tion new questions that have arisen and suggest additional studies that should be done.

2-1c Theory

You can read discussions of interesting theories in educational, psychological, and sociologi-
cal research journals. A theory is a set of interrelated statements, principles, and propositions
that specify the relationship among variables. There are many educational theories dealing
with learning, motivation, and personality development. You could choose an interesting
theory that you believe would have implications for educational practice. Make a prediction
of what would be expected to happen in a particular setting, if the theory has validity. Your
problem involves designing a study that will confirm or fail to confirm the theory.

For example, assume you are interested in how adolescents form their academic
self-concepts. Sociology has a social comparison theory that suggests that students
form their academic self-concepts by comparing their self-perceived academic accom-
plishments to some standard or frame of reference. The frame of reference for most
adolescents is the perceived academic abilities of their classmates. From this, one could
deduce the following hypothesis: “Gifted students placed in selective homogeneous
classes will have lower academic concepts over time than equally gifted students placed
in heterogeneous classes!” A theory-based research problem is beneficial because the
results of the study can be tied to a body of existing knowledge.

2-1d Noneducation Sources

One can get inspiration for educational research from noneducation sources. For exam-
ple, the women’s movement led researchers to study gender stereotyping in educational
materials, the influence of schools on the learning of gender roles, gender differences in
achievement, and so on. The civil rights movement led to many studies about the edu-
cation of minority students. Researchers are now investigating the effect of mindfulness
(meditation and yoga-type exercises) instruction in elementary schools to help students
deal with bullying, stress, and anxiety at school as well as other mental health challenges
in our society. Research shows that mindfulness not only lowers student stress and anx-
iety, but also improves academic performance, kindness, and empathy among students.

2-1e Qualitative Research Problems

Qualitative studies begin with a general research problem. Just as is true for quantitative
researchers, beginning qualitative researchers can look to their personal experiences and in-
terests, to theory, to the professional literature, or to current social issues and real-world
concerns to find a potential problem. Assume a researcher has read about an elementary
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22 PART ONE INTRODUCTION TO RESEARCH

central question The initial,
broad statement of the
general purpose of a qual-
itative research study. It
becomes more specific

as the study proceeds.

Table 2.1 Differences between Quantitative and Qualitative Research Problems

Quantitative Qualitative

o Specific o General

o Deductive « Inductive

o Narrow « Broad

o Close-ended o Open-ended

» Static « Emergent

o Outcome-oriented « Process-oriented

o Confirms o Describes

« Contains variables « Contains ideas and concepts

From Research in Education by J. H. McMillan and S. Schumacher, 2010, Boston: Pearson.

school in an inner city that has been completely turned around. Academic achievement has
improved; there are few, if any, discipline problems; parental involvement has increased; and
standardized test scores have gone up. A potential problem for research could be to learn
what the faculty and administrators at the school did and how they did it to bring about such
positive changes. A case study of the school would be an excellent data-collection method.

Formulation of a qualitative research problem begins with the identification of a
general topic or issue one wants to know more about. Some examples of topics for
investigation might be teacher burnout, retention of at-risk students, adjustment of
transgender students in high school, and the preparation of elementary level students
for state achievement tests. The general topic of interest is sometimes referred to by
qualitative researchers as the central question. The central question is an open-ended
statement of purpose that identifies the main phenomenon that will be investigated.
This initial broad focus provides the framework but allows for changes as the study pro-
ceeds. As the researcher gathers data and discovers new meanings, the central problem
narrows to more specific topics and new questions may arise.

Whereas the quantitative researcher always states the problem before collecting data, the
qualitative researcher may not present the final statement of the problem until he or she
has collected at least some data about the site, the people, and the situation. At this point,
the researcher narrows the options and can state the problem more specifically. Table 2.1
summarizes the main differences between quantitative and qualitative research problems.

We discuss qualitative research in greater detail in Chapters 15 through 19.

2-2 Evaluating

Research Problems

After you tentatively select a problem that interests you, you need to ask if it is impor-
tant and one that warrants an expenditure of time and effort to investigate. The follow-
ing are criteria to use in evaluating a research problem:

1. The problem should have significance. That is, it should be one whose solution will
make a contribution to educational theory or practice. The findings may fill a gap in
current knowledge or help resolve inconsistencies in previous research. You should
be able to answer the question, “So what?” with respect to your proposed study.
Would the solution make any difference to educational practice? Would other edu-
cators be interested in the findings? Does it test a theory? Does the proposed study
introduce new methodology that would be useful in other investigations?

2. The problem should be one that will lead to new problems and so to further research. A
good study, although arriving at a solution to one problem, usually generates a
number of other problems for investigation. Avoid trivial problems that have lit-
tle or no relationship to theory or previous research. We suggest that a beginning
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CHAPTER 2 THE RESEARCH PROBLEM 23

researcher consider selecting a problem that could possibly be expanded or fol-
lowed up later in a master’s thesis or even a doctoral dissertation.

3. The problem must be researchable. A researchable problem is one that can be investi-
gated empirically; that is, it’s possible to gather data that answer the question. Phil-
osophic questions that ask what should be done are not researchable and should
be avoided. Questions such as “Should we offer more vocational training in high
schools?” or “Should schools give more attention to character education?” cannot
be answered by gathering and analyzing data.

It is possible to restate philosophic questions to make them researchable. The
previous question could be restated as “What is the effect of a character education
program on the incidence of cheating in high school?” One could gather data on
this question, which could then be used by educators to help make decisions about
the value of a character education program.

4. The problem should be one that is ethically appropriate. That is, the problem should be
one that you can investigate without violating ethical principles.

a. Consent. You need to obtain consent from the intended participants in the study.
If minors are to be involved, parental consent is required.

b. Protection from harm. The research must not cause physical or psychological harm
such as stress, discomfort, and embarrassment that could have lasting adverse effects.

. Privacy. The researcher should keep invasion of privacy to a minimum. If a survey
is used, for example, avoid sensitive issues or at least do not attach names to the re-
sponses. Participants have the right to expect that their anonymity will be preserved.

5. The problem should be suitable for the researcher. It should be interesting and a prob-
lem whose solution is personally important because of what it can contribute to
one’s own knowledge or to improve one’s performance as an educational practi-
tioner. Researchers must make sure that they have the necessary skills to carry the
study through to completion. They may have to develop and validate a new mea-
suring instrument or do complex statistical analyses. Consider whether you will
have access to participants and the data needed to answer the research question. A
common problem that many beginning researchers face is selecting a problem that
is far too broad in scope. It is very important that the problem be the one that can
be investigated in the allotted time and with the resources available.

Figure 2.1 illustrates the selection and evaluation of a quantitative research problem.

THINK ABOUT IT 2.1

Using the criteria for judging the significance of a research problem, evaluate the following
research problems:

1.
2. Is there a relationship between verbal aptitude scores and reading scores for elementary students?
3.

4. What is the attitude of Indiana middle school principals toward the mandated state testing

Should schools include environmental education in the high school curriculum?
What is the best way to teach fractions to fourth graders?
program? (An interview study)

What is the relationship between the number of math courses taken in high school and
freshman GPA at the state university?

Answers

5

. Not suitable as a research problem; research does not answer questions of “should.”

The problem is trivial because it has been investigated sufficiently in past research.

Research does not answer the question of “the best”; furthermore, a single study would not
investigate all the different methods of teaching fractions.

Too broad; one could not interview all the middle school principals in Indiana in a single study.
Acceptable
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Sources of Problems
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Figure 2.1 Developing a Research Problem
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5-3 The Research Question

After one has selected and evaluated the quantitative problem, the next task is to state
a more specific question. The question is inherent in the problem that you've selected,
problem statement | but it is expressed more precisely than the problem statement. The research question
Astatementof the | (]arifies the problem because the question usually specifies the variables and the pop-
question that will be . . . . . . .
investigated in a ulation of interest. The question form is straightforward and psychologically orients
research study. | the researcher to the task at hand, namely to find the answer to the question. “What
is the relationship between use of computer simulations and achievement in middle
school science?” is an example of a quantitative research question. The question can
be clarified by operationally defining the variables involved in the study. The question
then becomes, “What is the effect of a computer assisted biology course on students’
performance on the Test of Biological Concepts in an eighth-grade biology class?”

A good strategy for transforming your problem into a research question is to think in
terms of population and variables. Consider the problem: “Does individual tutoring by
upper-level students have a positive effect on the reading achievement of younger below-

population The larger | averagereaders?” Itisusually easiestto identify the population. In this example, the population
group to which a researcher | (those people about whom you wish to learn something) is below-average readers. “Be-
wishes to generalize; it P .
includes all members of a de- | [OW-average readers” is too broad a category; the researcher would decide to confine the
fined class of people, events, | study to a particular age. Thus, the researcher selects below-average second-grade readers.
or objects. Next, we will consider the variables in the problem. Recall from Chapter 1 that the inde-
pendent variable is the variable that is manipulated to determine its influence on another
variable called the dependent variable. In this case, the variable, “tutoring by upper-level
students” is the independent variable; some students will receive the tutoring and some
will not. The word tutoring is too general; all students who will receive tutoring must have
exactly the same kind and amount of tutoring. The researcher decides on “word flash drill”
as the type of tutoring and to specify 15 minutes per day as the amount of time. The de-
pendent variable (the consequence of the independent variable) is reading achievement.

What will be the measure of reading achievement? An objective measure of reading
achievement may be the reading scores from the California Achievement Test (CAT). The
revised question now reads: “Among below-average second-grade readers, is there a differ-
ence in CAT reading scores between those who have received 15 minutes per day of indi-
vidual word flash drill by upper-level students and those who have received no word drill?”
You can see that the research question has added greater specificity to the original problem.

Some scholars recommend using a diagram similar to that used in diagramming a
sentence. Draw a vertical line and write Population on the left and Variables on the right.
Draw a horizontal line and list the elements in the study below the line. The diagram
for the preceding example is shown next.

Population Variables
Below-average second-grade o Word flash drill for 15 minutes daily by upper-grade
readers students versus no word flash drill (independent)

« Reading scores on CAT (dependent)

2-4 The Hypothesis in Research

After stating the research question and examining the literature, the quantitative re-
research hypothesis A state- | searcher is ready to state a research hypothesis based on the question. Recall that the
y
ment of the ’e'at'OFSZ'pS quantitative question examines the relationship between two (or more) variables.
one expects to find as . . .
a result of the research. Ba.sed on th.e review 9f the literature and experience, the researcher st.ates a hypoth-
esis, which is a tentative statement presenting the researcher’s expectations about the
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26 PART ONE INTRODUCTION TO RESEARCH

testable hypothesis

A hypothesis that is verifiable;
deductions can be drawn

in such a way that empirical
observations either support or
do not support the hypothesis.

relationship between the variables within the question. The hypothesis is stated before
data collection. One understands that the ensuing investigation may lead to support
or lack of support for the hypothesis. Note that we use the word support, not prove. Re-
search may find support for a hypothesis, but it does not prove a hypothesis.

2-4a Purpose of the Hypothesis

The main purposes of the hypothesis in quantitative research are:

1. The hypothesis integrates information that enables the researcher to make a tentative state-

ment about how the variables in the study are related. Based on experience and related
research, the researcher states the hypothesis that provides the most satisfactory
prediction of the outcome.

. Because the hypothesis is derived from related literature, the hypothesis provides a way

to connect the literature to the current study. The hypothesis stimulates the research
endeavor that results in the accumulation of new knowledge.

. The hypothesis provides direction to the research. The hypothesis posits a specific rela-

tionship between variables and thus determines the nature of the data needed to
test the proposition. It tells the researcher what to do.

. The hypothesis provides a framework for reporting the findings and conclusions of the study.

When writing the research report, it is convenient to take each hypothesis separately
and state the conclusions that are relevant to it. It makes for a more meaningful
presentation. It should be noted that a beginning researcher will probably have only
one hypothesis, although more complex investigations may have several.

2-4b Characteristics of a Usable Hypothesis

Characteristics of a usable hypothesis include:

1. A hypothesis must be testable. Testability is the most important characteristic of a

“good” hypothesis. A testable hypothesis is verifiable; that is, it is possible to de-
termine through data collection and analysis whether the predicted consequences
of a relationship or a difference actually occur. To be testable, a hypothesis must
relate variables that can be measured. This means that unless you can give an op-
erational definition for each variable, you cannot test the hypothesis. Consider the
hypothesis: “There is a positive relationship between children’s self-esteem and their
reading achievement in first grade.” To measure the variables, they must be defined
operationally. Self-esteem could be defined as the scores obtained on the Self-Image
Profile for Children (Butler, 2001) and reading achievement defined as scores on the
California Reading Test, or as first-grade teachers’ ratings of reading achievement.

2. A hypothesis should be stated as simply and concisely as possible. A concisely stated hy-

pothesis makes clear what the researcher needs to do to test it. If one is exploring
more than one relationship, he or she would need to state more than one hypoth-
esis. A general rule is to state only one relationship in any one hypothesis. For
example, if you were investigating the effect of a new teaching method on student
achievement and student satisfaction, you would need to state two hypotheses—
one for effect on achievement and another for effect on satisfaction.

3. A hypothesis should be consistent with the existing body of knowledge. The hypothesis, “My

car will not start because the fluid in the battery has turned to gold” is so contrary to
what is known about the nature of matter that you wouldn't pursue it. The hypothe-
sis, “My car will not start because the fluid in the battery has evaporated to a low level”
is consistent with previous knowledge and would be worth pursuing. This character-
istic highlights the necessity for a thorough review of the literature so that hypotheses
are formulated on the basis of theory and/or previously reported research in the area.
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THINK ABOUT IT 2.2

A teacher observed that more than twice as many boys as girls were enrolled in the remedial
reading class. To explain this observation, the teacher came up with a number of hypothe-
ses. Select the hypotheses that are testable.

a. Even before birth, girls’ brains are “wired” to succeed in reading-type activities.

b. During elementary school boys are physically maturing more rapidly than girls and there-
fore have less energy remaining to do things such as reading.

c. Boys are less inclined to do quiet things like sitting and reading.

d. The Devil distracts boys when they try to read.

Answer

Only one hypothesis (c) is testable. Hypotheses (a) and (d) are not testable because of an
inability to measure the variables. (b) is not testable, because it is not consistent with the
body of knowledge. In elementary school, girls mature more rapidly than boys. Boys catch
up during adolescence.

directional hypothesis

A hypothesis that specifies
the direction of the expected
findings—that is, whether a
“greater than” or “less than”
result is expected.

nondirectional hypothesis

A hypothesis that states

that a relationship between
variables will be observed but
does not specify the direction
of the expected findings.

null hypothesis A hypothesis
that states there is no

effect, no difference, or

no relationship between
variables; it is a negation

of the research hypothesis—
hence one that the researcher
hopes to reject.

2-4c Types of Hypotheses

The hypothesis described in the previous section is called the research hypothesis (sym-
bolized as H). It states the relationship the researcher expects to find, or the expected
difference between the groups in the study. Research hypotheses may be stated in a
directional or nondirectional form. A directional hypothesis states the direction of the
predicted relationship or difference between the groups. The hypothesis, “Children
who show high achievement motivation will have higher anxiety scores on the Chil-
dren’s Manifest Anxiety Scale than will children with low achievement motivation” is
a directional hypothesis. A nondirectional hypothesis states that there is a relationship
or a difference between the groups but does not specify the direction of that difference.
“Achievement motivation and anxiety level are related” is a nondirectional hypothesis.

A directional hypothesis is stated when you have some basis for predicting the di-
rection of the relationship or whether a “greater than” or “less than” result is expected.
It is the literature review that generally provides the basis for stating the hypothesis as
directional or nondirectional.

2-4d The Null Hypothesis

Another widely used type of hypothesis is the null hypothesis (symbolized as H ). The
null hypothesis states that there is no relationship between the variables or no statis-
tically significant differences between the groups in the study. It is a negation (not the
reverse) of what the researcher expects or predicts (research hypothesis). In the preced-
ing example, the null hypothesis would be stated: “There is no relationship between
children’s achievement motivation and their anxiety level in the population.”

Remember that researchers gather data from a sample. If they find a relationship
between variables in a sample, can they infer that the relationship would be found in
the population from which the sample was drawn? That is the question they must an-
swer, and it is the null hypothesis that helps with this decision. It lets researchers assess
whether the apparent observed relationships in a sample are genuine or are they likely
just a function of chance alone.

In fact, the null hypothesis of no relationship between the variables is either true in
the population, or it is not true. We use a statistical test to determine the probability
that the null is true. If the tests indicate that the observed relationship had only a slight
probability (< 1%) of occurring by chance, the null hypothesis becomes an unlikely
explanation, and the researcher rejects it.
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The rejection of the null provides support for the research hypothesis. If researchers
reject the null hypothesis, they conclude that there is a relationship between the vari-
ables in the population, just as the research hypothesis predicted.

Testing a Null Hypothesis
It is the null hypothesis that is directly tested by statistical procedures. Let us summarize
the steps followed in testing a hypothesis.
1. State the research hypothesis, which is the relationship or the difference that
should be observed if the research hypothesis is true.
2. State the null hypothesis.

3. Select a research method that will enable the hypothesized relationship to be ob-
served if it exists.

4. Using appropriate measuring instruments, gather the empirical data and calculate
the descriptive statistics for these data. (See Chapter 7.)

5. Calculate inferential statistics to determine the probability that your obtained results
could have occurred by chance when the null hypothesis is true. (See Chapter 8.)

6. If the probability of the observed findings being due to chance is very small (only
1 in 100 chances), you would have sufficient evidence to reject the null hypothesis.

5-5 The Quantitative Research Plan

research plan A preliminary
proposal for research indicat-
ing the steps to be followed.

After identifying a worthwhile problem and stating a research hypothesis, one is ready
to develop a tentative research plan. The research plan is a preliminary proposal indi-
cating the steps to be followed in the study. Developing this tentative plan is essential
because it forces a researcher to set down his/her ideas in a concrete form. Many initial
ideas seem promising until one must spell them out in black and white; then the diffi-
culties or inadequacies become obvious.

Another advantage of a written plan is that one can give it to others for their com-
ments and criticism. In a research methods class, for example, the professor would need
to see students’ research plans; the director of a dissertation would want to see a written
plan rather early in the process. It is much easier for another person to detect flaws in
a proposal that is written out than in one communicated orally. Another point to re-
member is that the more complete and detailed the initial proposal, the more useful it
will be to the researcher and the more time may be saved later.

A research plan should include the following elements: the problem, the research
question, the hypothesis, the research methodology, and the proposed data analysis.

1. Problem. One begins with a clear statement of the research problem. A quantitative
problem generally asks about the relationship between specified variables. Or the
problem might be presented in the form of the purpose of the study. One should
include the rationale for the study and a brief description of the background of the
problem in theory and/or related research.

2. Question and hypothesis. A concise statement of the research question should fol-
low the problem. Inherent in the problem is a question for which the study will
provide an answer. The question should be followed by a concise statement of
the research hypothesis, which states the researcher’s expectations or prediction
about what the results of the study will show about the relationship between the
variables of the study.

3. Methodology. This section explains how the study will be conducted. It includes
the proposed research design, the population of concern, the sampling procedure,
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measuring instruments, and any other information relevant to the conduct of the
study.

4. Data analysis. In this section, one indicates how he/she will analyze the data to an-
swer the research question or test the hypothesis. Beginning researchers may find
this section difficult to write, because they may not yet be familiar with statistics.
You might look at some journals with reports of research relevant to your problem
in order to see what type of analysis other researchers used, or you might need to
consult your professor.

2-5a Example of a Research Plan

Let's assume you're a sixth-grade teacher, and the principal and a committee from the
department have decided that some social studies classes will use iPads. You have con-
cerns about how effective they will be compared to your traditional teaching method.
You want to plan a study in order to investigate this concern.

Problem: You might state the problem in terms of the purpose of the study. “The pur-
pose of the study is to determine if students who use iPads in social studies will achieve
at a higher level than comparable students who are taught in the traditional way.” You
will need to explain why you chose the problem and why you think it’s a significant
problem; in other words, give a rationale for the study.

Question: Based on the problem, state the specific question you want the research
to answer. Remember to use operational definitions of the variables. The question is:
“Will sixth-grade social studies students who use iPads receive higher grades on objec-
tive achievement tests that accompany the textbook than comparable students who
receive traditional instruction from the teacher?”

Research Hypothesis: “Sixth-grade students in social studies classes who use iPads will
receive higher grades on the objective achievement tests than sixth-grade students who
had traditional classroom instruction in social studies.”

Null Hypothesis: The population mean test score of students using iPads will not dif-
fer from the mean population scores of students having traditional instruction.

Methodology: The proposed study would use a quasi-experimental design. Recall that
a “true” experiment would require that you randomly assign students to the two sec-
tions. The principal would probably not agree to let you draw students randomly from
the total population of sixth-grade social studies students to set up two new sections.
Instead, you would take two classes as they are already organized and randomly (use
a coin toss) make one the experimental group using iPads and the other the control
group having the traditional instruction.

Data Analysis: Indicate what data you will gather and how you will analyze the data.
The study will continue through one semester. Thus, there will be scores from a number
of unit tests given during the semester. You would have scores for each student on each
of the tests. Calculate an average (mean) for the experimental group and an average
for the traditional group. These two means would be compared to see if the groups
differed and the direction of the difference. If the experimental group mean is higher,
can you assume that you have support for the research hypothesis? You would need an
inferential statistical test that would tell you the probability that the null hypothesis
is not true. If the null hypothesis is false, we reject it and conclude that there is a high
probability that the means of the two groups differ significantly. If you find that the

pilot study A trial run difference in achievement could have occurred simply by chance, you would not reject
employed with a percentage | the null hypothesis.
of the subjects derived from After the tentative research plan is approved, it may be helpful to try out the pro-
the population to assess the | ,,5ed procedures on a few participants. This trial run, or pilot study, will help the
appropriateness and practica- . . . .. . .
researcher to decide whether the study is feasible and worth continuing. At this point,

bility of the procedures and
data-collecting instruments. | you can ask a colleague to check your procedures for any obvious flaws. The pilot study
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PART ONE

INTRODUCTION TO RESEARCH

RESEARCH IN THE PUBLIC EYE

The October 3, 2016, issue of Time reports on research that has investigated the effect of mind-
fulness classes in elementary schools across the country (Oaklander, 2016). The purpose of the
research was to determine if mindfulness can be taught in the elementary school and if it is effec-
tive in changing children’s behavior. Researchers found that a mindfulness program can improve
students’ focus, ability to pay attention, academic performance, and even their empathy. Children
learn how to communicate their feelings, how to be kind and get along with classmates, and how
to modulate reactions. Results show that mindfulness exercises are also helping children who have
anxiety, ADHD symptoms, and other behavior problems.

Encouraged by the results, a growing group of researchers are pushing for mindfulness to be
taught in all public schools. A movement is now also under way to train teachers to teach mind-
fulness classes. Research that focused on hundreds of elementary school teachers in a sample of
public schools in New York City reported that half of the teachers received mindfulness training,
whereas the other half did not. Those who were trained in mindfulness became better at handling
their own stress and also were more sensitive to their students’ needs and became better at foster-

ing a productive environment for learning.

» What was the main research question in this study?
» What was the research hypothesis?

provides the opportunity to assess the appropriateness of data-collection methods and
other procedures and to make changes if necessary. It also permits a preliminary testing
of the hypothesis, which may give some indication of its tenability and suggest whether
further refinement is needed.

Unanticipated problems that appear can be solved at this stage, saving time and ef-
fort later. A pilot study is well worth the time required and is especially recommended
for the beginning researcher.

Summary

focus of inquiry In qualitative
research, the initial topic
(problem) that a researcher
pursues. It may be presented
in the form of a question or a
statement.

The first task facing both quantitative and qualitative researchers is choosing a research-
able problem for investigation. To find a problem, they can look to their personal
experiences, to educational or psychological theories, to the current literature in their
area of interest, or to noneducation sources. Quantitative and qualitative researchers
use many of the same criteria to evaluate the significance of the proposed problem:
Will the study contribute to the body of knowledge? Does it have potential for leading
to further research? How appropriate is the problem with respect to the researcher’s
interests, knowledge, and experience in the area? Does the researcher have access to
necessary data? Is the study ethically acceptable? Can the study be completed in the
time available?

A quantitative research problem is most generally concerned with the relationship
between two (or more) variables: the independent variable, which is the variable that
is manipulated or changed, and the dependent variable, which is the consequence of
the manipulation of the independent variable. In addition to the variables, the quan-
titative problem also identifies the population of interest. A qualitative problem called
the focus of inquiry initially has a broader focus, but questions become more narrow as
the study proceeds.

After selecting and evaluating the problem, the researcher states a more specific re-
search question that clarifies the problem by specifying the variables and population
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involved. In a quantitative study, the independent and dependent variables are opera-
tionally defined. The next step is to state a hypothesis, which is the researcher’s predic-
tion about the outcome of the study. Hypotheses are important because they provide
direction to the research and tell the researcher what to do to test the proposition.
Because the hypothesis is often derived from the related literature, it connects the study
to a body of knowledge. It also provides a framework for reporting the findings and
conclusions of a study and facilitates the writing of a research report.

An acceptable hypothesis must meet certain criteria. The most important criterion is
that it must be testable, which means that it is possible to gather data that will either
support or fail to support the hypothesis. It should be stated clearly and concisely and
should agree with the preponderance of existing data.

The two major types of hypotheses are the research and the null hypotheses. The re-
search hypothesis is a statement of the researcher’s prediction or expectation about the
outcome. The null hypothesis, a negation of the research hypothesis, states that there
is no relationship between the variables or no effect of the independent variable, or no
differences between the groups. The null is important in the statistical analysis of the
data and is explained more fully in later chapters.

Hypotheses can be directional or nondirectional. A directional hypothesis states the
direction of the predicted relationship or difference between groups. A nondirectional
hypothesis states that there is a relationship or a difference between the groups but
does not specify the direction of the difference.

It is crucial to remember that a research hypothesis cannot be proved or disproved,
only supported or not supported. Even if it is not supported, a hypothesis may serve a
useful purpose because it can lead a researcher to reevaluate rationale and procedures
and consider other approaches to the problem.

Key Concepts

central question null hypothesis research hypothesis
directional hypothesis pilot study research plan
focus of inquiry population testable hypothesis
nondirectional hypothesis problem statement
Exercises
1. The following are topics for research. Restate each so d. Is there a relationship between SAT scores and per-
that it becomes an acceptable statement of a research formance in the freshman year of college?
question. 3. Write a directional hypothesis for the following
a. Preparation of home-schooled children for high research question: Is there a relationship between
school the type of reward (tangible and intangible) and the
b. Predicting achievement in a graduate education amount of learning taking place in a program for
program low-achieving students?
c. Self-concept of children with learning 4. Select a broad area you might be interested in re-
disabilities searching, and identify a research problem in that
d. Attitudes of parents toward a later start time for area. What was the source of the problem?
classes at the local high school 5. Evaluate the following statements as research
2. Evaluate the following research questions: hypotheses:
a. Should the school day be lengthened in order to a. Do SAT prep courses improve students’ scores on
improve student achievement? the SAT?
b. Should students be retained in the early grades b. Students who participate in the high school
because of poor performance? V.o!unteerism program become better adult
c. Has the mandated state testing program in citizens.
the elementary schools been good for U.S. c. International high school students are better in
education? math than American high school students.
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6. Label the following hypotheses as research hypothe-
ses or null hypotheses:

a. Students will receive lower scores on achievement
tests that measure the higher levels of Bloom'’s
taxonomy than on tests measuring the lower levels
of Bloom'’s taxonomy.

b. There is no difference in the performance of stu-
dents taught math by Method A and those taught
by Method B.

c. Students taught by laissez-faire teachers will show
higher problem-solving skills in political science
than will students taught by highly structured
teachers.

7. The following is an abstract of research by Skaalvik, E.
M. and Skaalvik, S. taken from C. Roberts (Ed.), New
Developments in Educational Research, Nova Science
Publishers, 2007.

This research investigated if math self-perception (self-
concept and self-efficacy) predicted subsequent math
achievement over and above the prediction that could
be made by prior achievement in math. The participants
in Study 1 were 246 middle school students, whereas the
participants in Study 2 were 484 high school students.
Achievement was indicated by final grades in math in
two successive school years, whereas self-concept, self-
efficacy, and self-esteem were measured at the beginning
of the second school year with appropriate measures.
Data analysis showed that students’ self-percep-
tions strongly predicted subsequent achievement in
math over and above the prediction that could be
made from prior achievement. Both studies indicated

Answers

that self-concept and self-efficacy are important medi-
ators of academic achievement.

Identify the following:

a. The research methodology
b. The independent variable
c. The dependent variable

8. Write a directional and nondirectional research

hypothesis and a null hypothesis based on the
research question: What is the relationship be-

tween achievement motivation and anxiety level in
children?

. Classify the following studies as most likely being

10.

qualitative or quantitative:

a. Life of an Adolescent Boy with Type I Diabetes

b. The Effect of Ability Grouping on Academic Out-
comes of Gifted Students

c. Racial Stereotypes in Middle School Literature
Textbooks

d. What Is the Relationship Between Adolescents’
Self-Esteem and Their Self-Perception as a
Student?

State the independent variable and the dependent

variable in the following studies:

a. The influence of an antismoking program on
the attitudes of middle school students toward
smoking

b. The effect of participation in school sports on
the social skills of adolescents with intellectual
disabilities

. The effect of an early intervention program on the
academic achievement of children from disadvan-
taged families

1. a. How do children who have been home-schooled
during the elementary grades perform academically
in high school compared with children who have
attended regular school?

b. What is the relationship between GRE scores and
achievement in the first year of a graduate educa-
tion program?

¢. How do children with learning disabilities perceive
themselves as students in the classroom?

d. How do parents of high school students feel about
having a later start time for classes?

2. a. Research cannot answer questions of “should.”

b. Research won't tell us whether students should be
retained. One could investigate how students who
have been retained perform in later years compared
to comparable students who were not retained.

c. Research does not deal with value judgments.
d. Trivial question; it has been investigated in numer-

. L

ous studies.
ow-achieving students perform at a higher level

when tangible rather than intangible rewards are

u

. a.

b.

sed.

. Answers will vary.

Hypotheses are not written as questions.

It would be difficult to operationally define “better
adult citizens” and measure it.

Vague! How does one define and measure “better
in math"?

. Research

b. Null

Research
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7. a. Correlational
b. Math self-perceptions
c. Math achievement
8. Directional: There is a positive relationship

between achievement motivation and anxiety
level in children.

Nondirectional: Achievement motivation and anxiety
level in children are related.

Null: There is no relationship between children’s
achievement motivation and their anxiety

level.
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Reviewing the
Literature |

chapter

LEARNING OBJECTIVES If | have seen further it is by standing

on the shoulders of giants.
Describe the role of related literature in quanti-
tative research, and identify the main functions
of a literature review in quantitative research.
Describe the role of related literature in qualita-
tive and mixed methods research.

Describe and use resources to efficiently T

Sir Isaac Newton (1642-1727)

locate related literature. he search for related literature plays a fun-

Understand the key reasons for the importance
of mastering online database searching.
Understand the criteria for judging the merit of ~ Quantitative research. It must be completed early
information on the Internet.

Detail a systematic progression of steps in
organizing the literature, and explain the research.
purpose of each step.

damental but different role in qualitative and

in quantitative research but not in qualitative
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CHAPTER 3 REVIEWING THE LITERATURE 35

2-1 The Role of Related Literature in Quantitative Research

Quantitative researchers are urged not to rush headlong into conducting their study.
related literature Literature | The search for related literature should be completed before the study commences to
(studies, theories) | provide a context and background that supports the conduct of the study. This litera-

connected to the topic ture review stage serves several important functions:
under investigation. View stag v p :

1. Knowledge of related research enables investigators to define the frontiers of their field. To
use an analogy, an explorer might say, “We know that beyond this river there are
plains for 2,000 miles west, and beyond those plains a range of mountains, but
we do not know what lies beyond the mountains. I propose to cross the plains, go
over the mountains, and proceed from there in a westerly direction.” Likewise, the
researcher in a sense says, “The work of A, B, and C has discovered this much about
my question; the investigations of D have added this much to our knowledge. I
propose to go beyond D’s work in the following manner.”

2. A thorough review of related theory and research enables researchers to place their ques-
tions in perspective. You should determine whether your endeavors are likely to add
to knowledge in a meaningful way. Knowledge in any given area consists of the
accumulated outcomes of numerous studies that generations of researchers have
conducted and of the theories designed to integrate this knowledge and explain
the observed phenomena. You should review the literature to find links between
your study and the accumulated knowledge in your field of interest. Studies with
no link to the existing knowledge seldom make significant contributions to the
field. Such studies tend to produce isolated bits of information that are of limited
usefulness.

3. Reviewing related literature helps researchers limit their research question and clarify and
define the concepts of the study. A research question may be too broad to be carried
out or too vague to be put into concrete operation; for example, “What do par-
enting practices have to do with mental health?” A careful review of the literature
can help researchers revise their initial questions so that the final questions can be
investigated. The literature review also helps to clarify the constructs involved in
the study and translate these constructs into operational definitions. Many educa-
tional and behavioral constructs—such as stress, creativity, frustration, aggression,
achievement, motivation, and adjustment—need to be clarified and operationally
defined. These, as well as many other educational and behavioral constructs, do
not lend themselves to research until they can be quantified. In reviewing litera-
ture, you become familiar with previous efforts to clarify and operationally define
these constructs. Successful reviews often result in the formation of hypotheses
regarding the relationships among variables in a study. The hypotheses can provide
direction and focus for the study.

4. Through studying related research, investigators learn which methodologies have proven
useful and which seem less promising. The investigator develops increasing sophisti-
cation after digging through the layers of research that the related literature rep-
resents. As you delve into your topic, you soon see that the quality of research
varies greatly. Eventually, you should notice that not all studies in any one field are
necessarily equal. You will soon be critiquing studies and noticing ways of improv-
ing them. For example, early studies in any one particular field may seem crude
and ineffective because research methodology and design are constantly refined
with each new study. Even so, many research projects fail because they use inap-
propriate procedures, instruments, research designs, or statistical analyses. Becom-
ing proficient at evaluating research to determine its worth helps the investigator
discover the most useful research path.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-208

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



