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- Preface

Purpose

This book is suitable for an introductory course in educational research. I wrote the
book for students who are learning how to be consumers of research, as well as for
those who will be planning their own research project. To be a successful researcher
you need a variety of skills. You need to become a critical reader of published
work, to learn about research methods and design—and to be able to put what you
learn to use. I have tried to ensure that students would not only understand what
the technical terms and concepts mean, but also be able to apply them.

Context

One of my basic assumptions in writing this book is that the knowledge and
skills used by educational researchers are not context-independent. The topics we
choose to study, the descriptive frameworks we use, the methods we deploy, and
the analyses and interpretations of data we rely on are all informed by historical,
political, and social trends. These trends might be thought of as “‘external”
contexts, in the sense that they influence the process of scientific inquiry but are
not intrinsic to it. An example would be the federal government’s emphasis on
using evidence-based research, and randomized trials in particular, as a basis for
educational policy and practice. During the past decade, this emphasis has had an
impact on the direction and evaluation of educational research. I wanted to give
students a glimpse of external contexts such as this, rather than just presenting the
material as a compendium of definitions and hypothetical examples.

The practice of educational research reflects a kind of subculture. Researchers
are influenced by theoretical and conceptual assumptions that inform our research
questions, methods, analyses, interpretations, and approaches to dissemination.
These theoretical and conceptual assumptions provide the “internal’” context for
scientific inquiry. An obvious example is reflected in the differences between the
assumptions of quantitative and qualitative researchers. In the book I wanted to
draw out some of these assumptions, so that students would more readily understand
the material and become acculturated as consumers and perhaps also producers of
research.

Finally, educational research is not only influenced by, but also influences,
the context in which it is created. The results of our studies influence the way
subsequent research is carried out, and our results have an impact on educational
policy and practice. Here too I wanted students to see how educational research
not only shapes its own progress but also influences policy and practice. In the final
chapter I address the issue of whether the research shapes educational practice as
much as it should.

Complexity

Another key assumption informing this book is that both consumers and producers
of educational research need many difterent kinds of knowledge, skills, and strate-
gies in order to appreciate the study of educational issues. Educational research
is becoming more interdisciplinary and complex. For this reason, quantitative,
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Organization

qualitative, and mixed-methods research are all discussed throughout the book, and
I made an effort to be inclusive of a variety of both traditional and contemporary
concepts and paradigms.

Broadly speaking, the book consists of three parts. The first six chapters cover
introductory material, the second six chapters focus on quantitative design and
analysis, while the final six chapters concern qualitative, mixed-methods, and
applied research.

The chapters are also organized into smaller groups of three:

e Chapters 1-3 introduce the field of educational research and address preliminary
considerations such as the selection of research topics, the dissemination of
research reports, and the literature review.

» Chapters 4-6 introduce methodological concepts of importance in the early stages
of a study, including research ethics, sampling, measurement, and reliability and
validity.

e Chapters 7-9 introduce quantitative research designs.

e Chapters 10—12 introduce statistical analysis and representation.

e Chapters 13—15 introduce qualitative and mixed-methods research.

e Chapters 16—18 deal with applied research activities, including action research,
program evaluation, and strategies for bridging the research—practice gap.

Although there is considerable cross-referencing, each chapter stands alone. If
an instructor prefers to introduce statistics before design, for example, the statistical
chapters can be read before the chapters on quantitative design.

Distinctive Features

This book contains several characteristics that distinguish it from the current
textbooks available for this course.

Contextual Information

Along with the first and last chapters, which provide information about the
contemporary state of educational research, contextual information is available
through several sources:

e Each chapter has three “Spotlight on Research” features that consist of an
excerpt from a published article that illustrates chapter content. As students
progress through the book and acquire more capacity for understanding research,
the Spotlight features increase in length accordingly.
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e There are many discussions of research studies in the main text, along with
illustrations and anecdotes that provide a meaningful context for the material.

o Each chapter closes with suggestions for further reading. The Resource Guide
on the companion website provides the full text of articles as well as links to
other resources that provide contextual information.

Comprehensiveness and Balance

This text is comprehensive, in the sense that it covers all major topics of importance
typically covered in books of this genre. In addition, certain topics receive greater
coverage than most texts provide. These topics include research ethics (Chapter 4),
statistical representation in tables and figures (Chapter 12), and program evaluation
(Chapter 17). Statistical material is treated more thoroughly than in most texts,
with two long chapters devoted to descriptive and inferential statistics (Chapters 10
and 11), and part of one chapter devoted to advanced statistical modeling (Chap-
ter 12). Chapter 18 provides an extended discussion of the research—practice gap
and how that gap might be bridged. Finally, although the book provides a standard,
full-length introduction to quantitative research, qualitative approaches to sampling,
measurement, and design are discussed throughout the book, and three chapters

are devoted exclusively to qualitative and mixed-methods approaches (Chapters 13,
14, and 15).

Applications

Throughout the book I provide students with support for applying their newly
acquired knowledge and skills. For example, Chapter 2 provides detailed guidance
on using ERIC to conduct a literature review, Chapters 10—-12 each lead the
student through the process of creating and analyzing a small dataset, and Chap-
ter 18 closes with a summary of how to plan and conduct a study. Each chapter in
the book opens with a brief description of learning objectives. At the end of each
chapter is a feature entitled “Applications: A Guide for the Beginning Researcher”
in which I summarize ideas from the chapter that will help students begin their
research. Exercises at the end of each chapter allow students to apply what they
have learned, and further exercises and activities can be found in the Study Guide
on the companion website.

Supplementary Materials

All of the supplementary materials for instructors and students are available on the
companion website at www.wiley.com/college/springer.

e The Study Guide contains exercises, problems, and other activities designed to
help students apply what they have learned from each chapter.

e The Resource Guide provides both students and instructors with the full text
of articles, as well as links and other resources that help provide context for the
material presented in the chapters.

e The Instructor’s Manual and Test Bank provide tips and strategies for introducing
chapter content, as well as handouts and test items for each chapter.



xxii

Preface

Acknowledgments

Many people offered helpful feedback on drafts of this book. I would like to thank
the numerous individuals who reviewed the manuscript, including Fawzy Ebrahim,
Florida Atlantic University; Xin Liang, University of Akron; Diana LaRocco,
University of Hartford; David Pugalee, University of North Carolina, Charlotte;
Lois Trautvetter, Northwestern University; and Paul Erickson, Eastern Kentucky
University. In addition, I would like to thank my editor at John Wiley & Sons,
Robert Johnston, the development editor, Ann Greenberger, my colleague Jill
Allor, and the many MEd and MBE students who took my educational research
class and gave me detailed feedback on earlier versions of the book. I am deeply
grateful to the students for helping me see both the strengths and the weaknesses of
my writing.

My former Dean U. Narayan Bhat, and my current Dean David Chard were
extremely encouraging and supportive at various stages of the book’s development.
Mary Mulley was especially helpful during the early stages, owing to her insights as
a teacher and her unstinting encouragement and enthusiasm. I am indebted to the
head of the production team, Sunitha Arun Bhaskar, and Kate Boilard, both project
managers at Laserwords, Maine, for their patience and thoroughness. And I want to
acknowledge Lily Springer for computer support, Deborah Diftily for inspiration
and advice, Irene Mitchell and Husein Ebrahim for their assistance in the collation
of reference material, Cartwright (Kelley Carter) for her friendship and abiding
love, and my daughter Cecilia for being a constant and unqualified source of joy.



vi

Brief Contents

Preface  xix

INTRODUCTION

Chapter 1 Introduction to Educational Research 1
Chapter 2 Research Topics 31
Chapter 3 Research Reports 63

BASIC CONCEPTS

Chapter 4 Ethics and Sampling 91
Chapter 5 Measurement 121
Chapter 6 Validity and Reliability 151

QUANTITATIVE RESEARCH

Chapter 7 Experimental Designs 175
Chapter 8 Single-Participant Designs 213
Chapter 9 Nonexperimental Designs 231

STATISTICAL ANALYSIS

Chapter 10 Descriptive Statistics 263
Chapter 11 Inferential Statistics 293
Chapter 12 Statistical Representation 345

QUALITATIVE RESEARCH

Chapter 13 Ethnographies and Case Studies 381
Chapter 14 Content Analysis and Historical Research 417
Chapter 15 Mixed-Methods Designs 435

APPLIED RESEARCH

Chapter 16 Action Research 457
Chapter 17 Program Evaluation 477
Chapter 18 Research Into Practice 501

Appendix 527 / Glossary 537 / References 549 / Index 561



Contents

Preface  xix

Chapter 1

Introduction to Educational Research 1

Educational Research: A Historical
Introduction 2

The Rise of Educational Research 2

Legislation and Research: The Contemporary
Scene 3

Scientific Knowledge and Values 4

Scientific Knowledge 4

SPOTLIGHT ON RESEARCH 1.1 Politics, Research, and

Practice: The Contentious Case of Literacy Instruction
Reform 5

Deduction 4 / Induction 6
The Scientific Method 7
Scientific Values 9

Empiricism 9 / Conditionality 9 / Precision 10 /
Parsimony 10 / Objectivity 10 / Theoretical
Motivation 11

The Purpose of Studying Educational
Research 11

Types of Educational Research 13

Basic Versus Applied Research 13
Quantitative Versus Qualitative Research 14
Quantitative Research 14

Experimental Research 14 / Causal-Comparative
Research 15

Chapter 2  Research Topics

SPOTLIGHT ON RESEARCH 1.2 Does Training in
Self-Regulated Learning Help Students Learn from
Hypermedia?: An Example of Experimental Research 16

Correlational Research 18 / Descriptive Research 19
Quantitative versus Qualitative
Epistemologies 19
Qualitative Research 20
Ethnographies and Case Studies 20 / Content Analysis
and Historical Research 21

Other Types of Research 21

SPOTLIGHT ON RESEARCH 1.3 Helping Models and
Referrals: A Qualitative Research Study 22

Mixed-Methods Research 21 / Action Research 24 /
Program Evaluation 24

A Caveat 25

A Look Ahead 25

Applications: A Guide for Beginning Researchers 26
Chapter Summary 26

Key Terms 27

Exercises 27

Answers to Exercises 29

Suggestions for Further Reading 29

31

Introduction 32
Areas, Topics, Questions, and Hypotheses 32
Sources of Research Topics 33
Theory 34
Theoretical Perspectives 34
Informed Opinion 35
Prior Research 35

Replication Research 36 / Research that Addresses
Disagreements 36 / Research that Fills Gaps 36 /
Research that Introduces Distinctions 36

SPOTLIGHT ON RESEARCH 2.1 Gender Differences in

Literacy: A Case of Conflicting Findings 37
Research that Integrates 37

Practical Concerns 38

Policy 39

Curiosity and Chance 39

SPOTLIGHT ON RESEARCH 2.2 Equal Educational

Opportunity: The Coleman Report and the Role of
Educational Research 40

The Literature Review 42

A Terminological Note 43



viii Contents

Primary and Secondary Sources 43
The Meta-Analysis 44

Where to Find Research 46
Libraries 46

Online Databases 46

Search Engines 47 / Example of an Online Database

Search 48
Professional Organizations 49
Other Internet Sources 51
Focusing the Literature Review 54

Authoritativeness 54

SPOTLIGHT ON RESEARCH 2.3 Intervention Strategies in
Special Education: A Literature Search and Meta-analysis

Chapter 3  Research Reports

Relevance 56
Timeliness 57
Developing a Research Question 58
Testability 58

Connectedness 58

A Look Ahead 60
Applications: A Guide for Beginning Researchers
Chapter Summary 60
Key Terms 60
Exercises 61
Answers to Exercises 62

Suggestions for Further Reading 62

60

63

Introduction 64
Types of Research Reports 64

Conference Presentations 64

SPOTLIGHT ON RESEARCH 3.1 Academic Progress in
Untracked Classrooms: An Example of a Conference
Paper 68

Conference Papers 65 / Posters 70
Journal Articles 70

Title Page 70 / Abstract 72 / Introduction 72 /
Method 73 / Results 73 / Discussion 73 / Other
Components 73

Journal Articles Reporting Qualitative
Research 75

Professional Reports 75

Theses and Dissertations 76
Secondary Sources 76

Format of Research Reports 77
APA Style 77

Chapter 4  Ethics and Sampling

SPOTLIGHT ON RESEARCH 3.2 Cognitive Demand and Math

Education: A Resecarch Points Report for Policymakers

Evaluating Research Reports 80

78

SPOTLIGHT ON RESEARCH 3.3 How to Publish in Scholarly

Journals: A Guide for Beginning Researchers 81
Type of Source 84
Quality of Source 85
Importance of Research 85
Thoroughness of Presentation 85
Quality of Writing 86

Good Scientific Writing 86 / A Caveat 87

A Look Ahead 88

Applications: A Guide for Beginning Researchers
Chapter Summary 88

Key Terms 88

Exercises 89

Answers to Exercises 90

Suggestions for Further Reading 90

88

91

Introduction 92
Research Ethics 92

Historical Impetus 93

Federal Response 93
45 CFR 46 94
IRB Approval 94



Other Ethical Constraints 95

Consent and Assent 95

SPOTLIGHT ON RESEARCH 4.1 Example of Consent Form
and Assent Script Used in a Research Study 97

Permission 99
Introduction to Sampling 99
Populations versus Samples 100

Representativeness, Sampling Bias, and Sampling
Error 100
Sources of Sampling Bias 101

Types of Sampling 102

Sampling in Quantitative Research 102

Probability Sampling 102
SPOTLIGHT ON RESEARCH 4.2 Purposive and Stratified
Sampling in a Study of Bullying Over Time 104

Simple Random Sampling 102/ Stratified Sampling 103/

Cluster Sampling 106 / Systematic Sampling 106
Nonprobability Sampling 107

Convenience Sampling 107 / Purposive Sampling 107 /

Quota Sampling 107

Evaluation of Quantitative Sampling
Approaches 108

Chapter 5  Measurement

Contents ix

Sampling in Qualitative Research 109

Types of Qualitative Sampling 109
Typical Case Sampling 109 / Extreme Case
Sampling 109 / Intensity Sampling 110 / Maximum
Variation Sampling 110 / Critical Case Sampling 110 /
Homogeneous Sampling 110 / Snowball Sampling 110
SPOTLIGHT ON RESEARCH 4.3 Parent Involvement in
Children’s Education: A Critical Case Study 111
Evaluation of Qualitative Sampling
Approaches 112

General Principles of Sampling 113

Sample Size 113
Importance of the Study 114 / Design of the Study 114 /
Size of the Target Population 114

Representativeness 115
A Caveat 115

A Look Ahead 116
Applications: A Guide for Beginning Researchers
Chapter Summary 116
117
117

Answers to Exercises 118

116

Key Terms
Exercises

Suggestions for Further Reading 119

121

Historical and Conceptual Background 122
Key Definitions 122

Scales of Measurement 123

Measures versus Scales 123

Types of Scales 124

Nominal Scales 124 / Ordinal Scales 124 / Interval
Scales 124 / Ratio Scales 125

Scales and Scores 125
Scales versus Variables 126
Types of Measures 127
Performance Measures 127
Strengths and Weaknesses of Performance Measures 127
Personal Measures 127
Strengths and weaknesses of personal measures 128

Behavioral Measures 128

Strengths and Weaknesses of Behavioral Measures 129
Archival Measures 129
Strengths and Weaknesses of Archival Measures 130
Tests and Testing 130
The Use of Tests in Educational Research versus
Educational Testing 130
Categories of Tests 131
Standardized Tests 131 / Experimenter-Designed
Tests 132 / Norm-Referenced Tests 132 /
Criterion-Referenced Tests 132 / Individual-Referenced
Tests 133

SPOTLIGHT ON RESEARCH 5.1 Multiple Measures in
Quantitative Research: An Example from the Literacy
Intervention Literature 134

Specific Types of Tests 137
Achievement Tests 137 / Aptitude Tests 137 /
Attitudinal Tests 138



x Contents

SPOTLIGHT ON RESEARCH 5.2 Aptitude or
139

Personality Tests 140

Achievement?

Test Selection and Test Construction 141

Measurement in Qualitative Research 143

Types of Measurement in Qualitative Research 143

Nonparticipant Observation 143 / Participant
Observation 144 / Open-Ended Interviews 144 /
Archival Measures 145

Chapter 6  Validity and Reliability

SPOTLIGHT ON RESEARCH 5.3 Multiple Measures in
Qualitative Research: Literacy Revisited 146

A Look Ahead 147
Applications: A Guide for Beginning Researchers 147
Chapter Summary 147
148
148

Answers to Exercises

Key Terms
Exercises
150

Suggestions for Further Reading 150

151

Validity: An Overview 152

Sources of Diminished Validity 152

Types of Validity 153

Content Validity 153

Determination of Content Validity 154 / Face
Validity 154

Criterion-Related Validity 155
Concurrent Validity 155 / Predictive Validity 155

156

Determination of Construct Validity 156

SPOTLIGHT ON RESEARCH 6.1 Validation of a Questionnaire
158

Construct Validity

on Motivation to Learn Science
Reliability 158
Types of Reliability 159
Test—Retest Reliability 159
Equivalent-Forms Reliability 160
Equivalence and Stability Reliabi/lity 161

Internal Consistency Reliability 161

Chapter 7  Experimental Designs

Split-Half Reliability Coefficients 162 /
Kuder-Richardson 20 162 / Cronbach’s Alpha 162

Interrater Reliability 163

Standard Error of Measurement 164

Interpretation of Reliability Coeftficients 164
Validity and Reliability in Qualitative

165

SPOTLIGHT ON RESEARCH 6.2 Qualitative Evaluations of

Research

Validity and Reliability: A Standard-Setting Example 166
The Relationship Between Validity and
Reliability 168
SPOTLIGHT ON RESEARCH 6.3 Determining the
Psychometric Properties of an IQ Test 169
A Look Ahead 170
Applications: A Guide for Beginning Researchers 170
Chapter Summary 170
Key Terms 171
Exercises 171

Answers to Exercises 173
Suggestions for Further Reading 173

175

Research Design 176

Introduction to Experimental Design 176
The Logic of Experimental Design 176
Groups and Conditions 177

Random Assignment 178

Pretesting and Posttesting 179

The Randomized Pretest—Posttest Control Group
179

SPOTLIGHT ON RESEARCH 7.1 Experimental Design: The
Gold Standard in Applied Literacy Research? 180

182

Design

Experimental Validity: An Overview
Control of Extraneous Variables 182

Internal Validity 182



Types of Internal Validity 183
History 183

Maturation 183

Testing 184

Instrumentation 184

Statistical Regression 185
Differential Selection 185
Attrition 186
Selection—Maturation Interaction 186
Experimenter Effects 187
Subject Effects 187

Diffusion 188

External Validity 189

Types of External Validity 190
Population Validity 190
Ecological Validity 190

Threats to External Validity 190

Test Validity, Internal Validity, and External
Validity 191

Experimental Validity and Ethics 192

SPOTLIGHT ON RESEARCH 7.2 Experimental Validity and
Interventions for Learning Disabilities: A Meta-analysis of

Experimental Findings 193

Types of Experimental Design 194

Chapter 8  Single-Participant Designs

Contents xi

194

Randomized Pretest-DPosttest Control Group Design 195/
Randomized Posttest-Only Control Group Design 195
SPOTLIGHT ON RESEARCH 7.3 Promoting Inquiry Learning:

A Posttest-Only Control Group Study 196
True Experimental Designs with Matching 195 / Other
Types of True Experimental Designs 198

True Experimental Designs

198

Nonequivalent Control Group Design 198 / Static Group
Comparison Design 199 / Time-Series Design 199 /
Counterbalanced Design 199

Quasi-Experimental Designs

Pre-experimental designs 200
Factorial Designs 200
Main Effects 202
Interactions 202

One Main Effect, No Interaction 202 / One Main Effect
Plus Interaction 203 / Two Main Effects, No
Interaction 204 / Two Main Effects Plus Interaction 205

A Look Ahead 207
Applications: A Guide For Beginning Researchers 208
Chapter Summary 207
208
209

Answers to Exercises

Key Terms
Exercises
210

Suggestions for Further Reading 211

213

Introduction to Single-Participant Designs 214

Characteristics of Single-Participant Designs 214
Focus on Individual Participants 214

Application of Experimental Concepts 214

Use of Repeated Measurements 215

Reliance on Time-Dependent Data Analysis 215

Types of Single-Participant Designs 215
215

A-B Designs 215 / A-B-A Designs 216 / A-B-A-B
Designs 216

Baseline-Treatment Designs

217

SPOTLIGHT ON RESEARCH 8.1 Maternal Speech Rate

Influences Children’s Speech Rate: Evidence from an
A-B-A-B Study 218

Multiple-Baseline Designs

220

SPOTLIGHT ON RESEARCH 8.2 Teaching Writing to At-Risk
Second Graders: A Multiple-Baseline Design
Study 221

Alternating Treatments Designs

Experimental Validity in Single-Participant
Research 223

Internal Validity 223



xii  Contents

SPOTLIGHT ON RESEARCH 8.3 Visual Cues Improve Autistic
Children’s Comprehension: Evidence from an Alternating
Treatments Study 224

External Validity 226

A Look Ahead 227

Applications: A Guide for Beginning Researchers 227

Chapter 9  Nonexperimental Designs

Chapter Summary 227
227
228

Answers to Exercises

Key Terms
Exercises
229

Suggestions for Further Reading 229

231

Introduction: Why Non-Experimental? 232

Causal-Comparative Designs 233

Causal-Comparative and Quasi-Experimental

Designs 234

Internal Validity in Causal-Comparative

Research 234

Increasing Sample Size 235 / Obtaining Homogeneous or
Stratified Samples 235 / Comparing Homogeneous
Subgroups 235 / Matching 235 / Controlling for Group
Differences 235
SPOTLIGHT ON RESEARCH 9.1 Creativity and Deafness: A
Causal-Comparative Study 236

Correlational Designs 236
Correlation Coefficients 237
238

238

Positive Correlation
Negative Correlation
No Correlation 238

Specific Coefticients 238

Representing Correlations 239

Coefficients 239

Correlation Matrices 239
Scatterplots 240

Linear and Curvilinear Relationships 240
Deciding How to Represent Correlations 241
Correlation and Causation 242

The Third-Variable Problem 243
Partial Correlation 244

Types of Correlational Designs 245

245

SPOTLIGHT ON RESEARCH 9.2 Music Lessons and Academic
Achievement: A Correlational Study 246

248
Inference in Prediction Studies 248

Reelational Designs

Prediction Designs

Descriptive Research Designs 249

250
Observational Designs 250 / Survey Designs 250 /
Content Analysis Designs 251

SPOTLIGHT ON RESEARCH 9.3 The Safe School Initiative: A
252

Types of Descriptive Designs

Descriptive Study

Time-Related Change in Descriptive

Designs 254
Cross-Sectional Designs 255
Longitudinal Designs 255

Panel Studies 255 / Cohort Studies 255 / Trend
Studies 256
Selecting A Descriptive Design 256
Time-Related Change Revisited 256

Final Remarks 257

A Look Ahead 257
Applications: A Guide for Beginning Researchers
Chapter Summary 258
258
259

Answers to Exercises

257

Key Terms
Exercises
260

Suggestions for Further Reading 260



Chapter 10 Descriptive Statistics

Contents  xiii

263

Introduction 264
Definition and Types of Statistics 265
Types of Descriptive Statistics 265
Measures of Central Tendency 265

The Mean 266 / The Median 266 / The Mode 266
Usefulness of Central Tendency Measures 266
Measures of Variability 267

The Range 267 / The Standard Deviation 267

Measures of Position 269
SPOTLIGHT ON RESEARCH 10.1 Is There a Relationship
between Early Drawing and Early Writing? 270
SPOTLIGHT ON RESEARCH 10.2 The Academic Benefits of
Inclusion: A Case Study 274
Percentile Ranks 272 / z Scores 273 / T Scores 274 /
Stanines 276
Measures of Relationship 276

Computer Applications and Descriptive
Statistics 278

Chapter 11 Inferential Statistics

The Normal Curve 278

SPOTLIGHT ON RESEARCH 10.3 Using SPSS to Calculate
Descriptive Statistics 279

Characteristics of the Normal Curve 282
Percentile Rankings and = Scores 283

Other Distributions 285

Kurtosis 285

Skew 285

Numbers and Pictures 285

A Cautionary Note 287

A Look Ahead 287
Applications: A Guide For Beginning Researchers 288
Chapter Summary 288
Key Terms 288
Exercises 289
Answers to Exercises 290

Suggestions for Further Reading 291

293

Introduction to Inferential Statistics 294
Guide to This Chapter 294

Sampling Error 295

Normal Distribution of Sampling Errors 296

Same Variability as Population for Sampling
Errors 297

Standard Error Estimates 297
Standard Error of the Mean 298
Confidence Intervals 299
Hypothesis Testing 300
Null and Alternative Hypotheses 300
Types of Null Hypotheses 301
Evaluating the Null Hypothesis 301
Significance Levels 302
Statistical Significance 302

Outcomes of Hypothesis Testing 303

Correctly Rejecting the Null 303 / Correctly Failing to
Reject the Null 303 / Incorrectly Rejecting the Null (Type
I Error) 304 / Incorrectly Failing to Reject the Null (Type
II Error) 304 / Balancing the Risk of Type I and Type II
Error 304

Interim Summary 304

Critical Regions 305
Directionality 307

Actual Significance Values 308

Degrees of Freedom 308

Effect Sizes 309

Statistical Significance versus Effect
Size 309

Definition of Effect Size 310

Interpretation of Effect Sizes for Mean
Comparisons 311



