
Contents

1 Introduction 1

Overview 1
What is Educational Research? 4
Role of Theory 10
Definition and Operational Definition 13
Selection of a Research Topic 16
Statement of the Research Problem 18
Role of Hypotheses 19
Role and Nature of Research Methodology 22
Role of Statistical Procedures 26
Role of Educational Research 27
Suggested Study Exercises 29

2 Basic Concepts 30

Observations 30
Constants, Variables, and Measurement Scales 31
Distributions 35
Measures of Central Tendency 41
Measures of Variability 42
Making Inferences from Samples to Populations 45 
The Concept of Underlying Distributions 46



Contents I xii

The Normal Distribution 55
Student’s t-Distribution 60
The F-Distribution 63
The Meaning of Statistics 63
Inference from Statistics to Parameters: A Review 64 
Suggested Study Exercises 66

3 Testing Hypotheses by Parametric
Techniques 69

Basic Ideas of Hypothesis Testing 69
The Meaning of Significance Level 70
Selection of the Significance Level 73
Parametric Assumptions 74
Estimation of a Mean 76
Hypothesis About the Difference of Two Means 79 
One- and Two-Tailed Statistical Tests 83
Analysis of Variance: One-Way 85
Analysis of Variance: Two-Way 92
Analysis of Covariance 100
Errors in Hypothesis Testing 104
Summary 106
Suggested Study Exercises 107

4 Testing Hypotheses by Nonparametric
Techniques 110

Meaning of Nonparametric 110
Nonparametric Assumptions 111
Independent and Related Samples 111
The Chi-Square Distribution 112
Comparison of Observed and Theoretical Distributions 113 
Goodness of Fit Test 116
Comparison of Two Independent Sample Distributions 119 
Extension to More than Two Independent Sample Distribu

tions 122
Test of Independence 126
The Sign Test 127
The Median Test —Two Samples 131
Extension of the Median Test to More than Two Samples 135



Contents I xiii

Kruskal-Wallis One-Way Analysis of Variance by Ranks 138 
Comparison of Parametric and Nonparametric Techniques 142 
Suggested Study Exercises 144

5 Testing Hypotheses by Correlational
Techniques 146

The Meaning of Correlation and Correlation Coefficient 146 
Pearson-Product Moment Correlation Coefficient 151
Confidence Interval for the Pearson-Product Moment Correla

tion Coefficient 156
Difference Between Two Correlation Coefficients; Independent 

Samples 158
Difference Between Two Correlation Coefficients; Related Sam

ples 159
Spearman Rank Correlation Coefficient 160
Point Biserial Correlation Coefficient 163
Biserial Correlation Coefficient 165
Tetrachoric Correlation Coefficient 167
Coefficient of Contingency 168
The Choice of a Correlation Coefficient 170
Correlation and Regression 171
Prediction and Regression 172
Intrepretations of the Correlation Coefficient 174
General Comments on Conduction Correlational Studies 175 
Overview of Hypothesis Testing 177
Suggested Study Exercises 178

6 Measurement and Data Collection 181

The Meaning of Measurement 181
Quantitative Concepts of Test Scores 183
Reliability of Measurement 185
Empirical Procedures for Determining Reliability 186
Validity of Measurement 190

Content Validity 191
Concurrent Validity and Predictive Validity 192
Construct Validity 194
Validity and Variance 197
The Validity Coefficient 199

Necessity of Reliability and Validity 199



Contents I xiv

Types of Measurement Devices 200
Objectively Scored Items 200
Direct Observation 201
Self-Report 202
The Interview 203 

The Measurement of Achievement 204
The Measurement of Aptitude 206
The Measurement of Attitudes 207
The Measurement of Personality 211
Specific Task Measurement 215
Special Consideration of Data Collection 216 
Assembling Data for Analysis 217
Suggested Study Exercises 219

7 Experimental Design 221

The Meaning of Experiment 221
Criteria for a Well-Designed Experiment 222 
Experimental Validity 226
Posttest-Only Control Group Design 228
Pretest-Posttest Control Group Design 230
Solomon Four-Group Design 231
Factorial Designs 233
Counterbalanced Designs 236
Quasi-Experimental Designs 240

Time Designs 240
Nonequivalent Control Group Design 245 

Selection of Subjects 248
Threats to Experimental Validity 249
Inadequate Experimental Designs 251
Concluding Remarks 252
Suggested Study Exercises 254

8 Non-Experimental Research 257

Ex Post Facto Research 258
Sampling from Large Populations 263

Stratified Random Sampling 264
Systematic Sampling 266 
Cluster Sampling 268



Contents / xv

Sampling Through an Intermediate Unit 268 
Survey Research 270

Classification of Survey Studies 271
Interview and Questionnaire —Definitions 274 
Use of Interviews 275
Use of Questionnaires 278
Methodology of Survey Research 284

Historical Research 289
Sources of Information in Historical Research 290 
Hypotheses in Historical Research 291 
Methodology of Historical Research 292
Collection and Evaluation of Source Materials 293 
Systhesis, Analysis, and Conclusions 296 

Concluding Remarks 298
Suggested Study Exercises 299

9 Organizing and Doing a Research 
Project 301

The Need for Organization 302
An Organization Format 303
Identification of the Problem 304

Review of Related Literature 305
Statement of the Problem 306 
Formulation of Hypothesis 307 
Identification of Necessary Data 308

Data Collection 309
Analysis 315
Conclusion 318
Suggested Study Exercises 321

10 Reading and Writing About
Research 322

Meaningful Reading and Critical Analysis 323
Preparing a Research Proposal 329

Research Problem and Background 331 
Research Methodology and Procedures 334 
Significance of the Proposed Research 337 
Other Items of the Research Proposal 338



Contents / xvi

Writing the Research Report 341
Statement of the Problem and Review of the

Literature 343
Methods and Procedures 345
Results 346
Conclusions, Recommendations, and Implications 349 
Bibliography and Appendix 351

Concluding Remarks 352
Selected Study Exercises 353
Selected References on Writing Procedures 354

Bibliography 357

Appendix A: Solutions to Suggested Study 
Exercises 363

Appendix B: Selected References for Locating
Research Information on
Educational Topics 383

Appendix C: Tables 388

Glossary 398

Index 409


