The RESEARCH
FXPERIENSS

PLANNING, CONDUCTING, gres
AND REPORTING RESEARCH T -,'

ANN SLOAN DEVLIN



The Research
Experience

Second Edition



Sara Miller McCune founded SAGE Publishing in 1965 to support
the dissemination of usable knowledge and educate a global
community. SAGE publishes more than 1000 journals and over
800 new books each year, spanning a wide range of subject areas.
Our growing selection of library products includes archives, data,
case studies and video. SAGE remains majority owned by our
founder and after her lifetime will become owned by a charitable
trust that secures the company’s continued independence.

Los Angeles | London | New Delhi | Singapore | Washington DC | Melbourne



The Research
Experience

Planning, Conducting, and
Reporting Research

Second Edition

Ann Sloan Devlin
Connecticut College

®)SAGE

Los Angeles | London | New Delhi
Singapore | Washington D C | Melbourne



®)SAGE

FOR INFORMATION:

SAGE Publications, Inc.

2455 Teller Road

Thousand Oaks, California 91320
E-mail: order@sagepub.com

SAGE Publications Ltd.
1 Oliver’s Yard

55 City Road

London, EC1Y 1SP
United Kingdom

SAGE Publications India Pvt. Ltd.

B 1/1 1 Mohan Cooperative Industrial Area
Mathura Road, New Delhi 110 044

India

SAGE Publications Asia-Pacific Pte. Ltd.
18 Cross Street #10-10/11/12

China Square Central

Singapore 048423

Acquisitions Editor: Leah Fargotstein
Editorial Assistant: Kelsey Barkis
Production Editor: Natasha Tiwari
Copy Editor: Terri Lee Paulsen
Typesetter: Hurix Digital

Indexer: Integra

Cover Designer: Candice Harman
Marketing Manager: Shari Countryman

Copyright © 2021 by SAGE Publications, Inc.

All rights reserved. Except as permitted by U.S. copyright
law, no part of this work may be reproduced or distributed in
any form or by any means, or stored in a database or retrieval
system, without permission in writing from the publisher.

All third party trademarks referenced or depicted herein
are included solely for the purpose of illustration and are
the property of their respective owners. Reference to these
trademarks in no way indicates any relationship with, or
endorsement by, the trademark owner.

Printed in Canada
Library of Congress Cataloging-in-Publication Data
Names: Devlin, Ann Sloan, 1948- author.

Title: The research experience : planning, conducting, and
reporting research / Ann Sloan Devlin, Connecticut College.

Description: Second edition. | Thousand Oaks, California:
SAGE Publications, Inc., [2021] | Includes bibliographical
references.

Identifiers: LCCN 2020021896 | ISBN 9781544377957
(paperback) | ISBN 9781544377940 (epub) | ISBN
9781544377933 (epub) | ISBN 9781544377926 (ebook)

Subjects: LCSH: Social sciences—Research—Methodology. |
Psychology —Research—Methodology.

Classification: LCC H62 .D49549 2021 | DDC 001.4/2—dc23
LC record available at https://Iccn.loc.gov/2020021896

This book is printed on acid-free paper.

2021 22232410987654321



Brief Contents

Preface XXV
Acknowledgments XXVii
About the Author XXiX
Introduction 1

Chapter 1 Research, Biases in Thinking, and
the Role of Theories 3

Chapter 2 Generating and Shaping Ideas:
Tradition and Innovation 31

Chapter 3 Research Design Approaches and Issues:
An Overview 79

Chapter 4 Ethics and the Institutional Review

Board (IRB) Process 111
Chapter 5 Measurement: Qualities of Measures 151
Chapter 6 Surveys: Developing Measures and Items 181

Chapter 7 Correlational Research and Specialized
Nonexperimental Designs 203

Chapter 8 Qualitative Research 233

Chapter 9 Experimental Research: Between-Subjects
Designs: Conceptual and Practical Considerations 267

Chapter 10 Experimental Research: Within-Subjects,
Mixed, and Pre-Post Designs: Conceptual and

Practical Considerations 299
Chapter 11 Recruiting Participants 319
Chapter 12 Organizing Data and Analyzing Results 359
Chapter 13 Writing and Presenting Your Research 401



Appendices

Appendix A: Decision Tree for Statistical Analysis
Appendix B: Preparing an IRB Proposal

Appendix C: Sample Informed Consent Document
Appendix D: Sample Debriefing Statement

Appendix E: Resource Guide to Commonly Used Measures
Appendix F: Commonly Used Analyze Functions in SPSS

Appendix G: Scale Types and Associated Statistical
Analyses for Common Research Approaches

Appendix H: Answers to Practice Quizzes
Glossary

References

Index

449
453
455
457
459
467

473
475
481
495
513




Detailed Contents

Preface XXV
Acknowledgments XXVii
About the Author XXiX
Introduction 1

Chapter 1 Research, Biases in Thinking, and the

Role of Theories 3
Why Research Matters 3
The Research Process:

Humans Make Predictions 4
Heuristics and the Work of Kahneman and Tversky 5
The Representativeness Heuristic in Research 6
The Availability Heuristic in Research 8
Humans Want to Confirm Hypotheses 8
Other Problems in Thinking 10
Problems in Scientific Thinking: Theory Influences Observations 10
Problems in Pseudoscientific Thinking: Scientific Language
Does Not Make a Science 12
Logical Problems in Thinking: Hasty Generalization and
Overreliance on Authorities 14
Psychological Problems in Thinking: Problem-Solving Inadequacy 16
Doing Science as Tradition and Innovation 16
Research and the Value of Common Sense 19
Flexibility in Thinking 20
Theories: What They Are and Why They Matter 21
Ways in Which Theories May Differ: Scope and Parsimony 24
Making a Connection Between a Theory and
a Good Research Question 25
Summary 26
Practice Quiz 27
Build Your Skills 29



Chapter 2 Generating and Shaping Ideas:

Tradition and Innovation 31
Overview 31
Sources of Ideas 32
Ideas: The Student Sphere of Activity 32
Common Student Research Themes 34
Ideas: Academia and Media 36
Ideas: Information Services, aka the Library 39
Ideas: Searching Effectively in the Library 40
Library Holdings 40
Reference Section: Encyclopedias and Handbooks 40
Reference Materials: Style Guides and Thesauruses 42
Online Reference Resources: Dictionaries
and Encyclopedias 42
Subject and Research Guides 43
Electronic Resources and Keywords 43
Keywords: The “Key” to Success 43
PsycINFO® 44
Thesaurus of Psychological Index Terms 45
Other Techniques in Searching: Truncation and
Times Cited 46
Other Databases and Indexes in the Social Sciences 48
General Databases 48
The Web and Peer Review 49
Particular Kinds of Articles 49
Review Articles 49
Meta-Analyses: Their Special Value 50
How Journals Differ: Issues Related to Quality 50
Open Access and Predatory Publishers 52
Publication Practices of Journals 53
Significance Levels 53
Reviewer Selection 54
Intellectual Contribution of the Article 55
Editorial Policy 55
Specialized Journals 55
File Drawer Phenomenon 56
Journal Articles Versus Book Chapters 56



Physically Obtaining an Article:

A Closer Look at Databases 57
PsycINFO Versus PsycARTICLES® 59
Summary of the Article Locator Search Process 59

Interlibrary Loan (ILL) Systems and

World Catalog (WorldCat) 60
What to Do With Your Articles (Read More
Than the Abstract!) 60
The Introduction 62
The Hypotheses 62
The Method Section 63
Participants 63
Materials/Measures/Instruments 64
Procedure 64
The Results Section 64
The Discussion Section: Conflicts and Gaps 65
Keeping Track: ILL, Mendeley, and RefWorks 66
Confounding or Third Variables: Refining the
Research Question and Closing the Research Gap 67
Time Pressure and Timelines 71
Academic Fraud and Steps Toward Transparency 72
Summary 73
Practice Quiz 75
Build Your Skills 76

Chapter 3 Research Design Approaches

and Issues: An Overview 79
Overview 79
Research Quality Affects Research Answers 80
What Research Can Tell You: The Continuum of Certainty 80
Correlation Versus Causation 81
Why Conduct Correlational Research? 83
The Language of Correlation and Causation 84



Correlational Research Approaches: Correlational and

Quasi-Experimental 84
Hallmarks of True Experimental Approaches 84
Differentiation of Independent and Dependent Variables 86
Reframing a Research Idea 86
Type | Versus Type |l Error 89
Sources of Type | Error and Remedies 90
Type |l Errors: Sample Size, Power, and Effect Size 92
Internal Validity 93
History 94
Maturation 95
Testing 95
Instrumentation 95
Statistical Regression 96
Differential Selection (Biased Selection of Subjects) 96
Experimental Mortality 97
Selection—Maturation Interaction 97

Behavior of the Experimenter and

Demand Characteristics 97
Behavior of the Participant: Role Attitude o8
Single- and Double-Blind Approaches to Research 99
Cover Stories 100
Pilot Tests and Manipulation Checks 101
Summary of Additional Threats to
Internal Validity 102
External Validity and Ecological Validity 103
Where Research Takes Place 104
Laboratory Research 104
Field Study 104
Field Experiment 104
Virtual Environments 105
Survey Research 105
Where Qualitative Research Takes Place 107
Summary 107
Practice Quiz 109
Build Your Skills 110



Chapter 4 Ethics and the Institutional Review

Board (IRB) Process 111
Overview 111
What Is the IRB, and Why Does It Exist? 113

The Belmont Report 114
History of Ethical Oversight 116
Milgram’s Obedience to Authority Study 117
Zimbardo’s Prison Simulation 118
Kennedy Krieger Institute Lead Paint Study 118
The APA Code of Ethics 119
What Is Research? What Are Human Subjects? 121
What Kinds of Projects Do Not
Require IRB Review? 122
IRB Duties, Membership, and Levels of
IRB Review 123
Exempt 124
Expedited 126
Full 127
Deception 128
Deception: Contribution of the American
Psychological Association 129
Components of the IRB Proposal 130
Informed Consent 131
Reasonable Person Standard 132
Specific Components of Informed Consent 132
Statements Regarding Circumstances When Confidentiality
Would Be Broken 135
Practical Aspects of Informed Consent 135
Waiving Informed Consent: When and Why 136
The Documentation of Informed Consent 137
Obtaining Informed Consent Electronically 137
Debriefing 138
Children as a Vulnerable Population:
Implications for Research 139
Hurdles in Conducting Research With Children:
Gaining Access 140
Active Consent Versus Passive Consent 140
The Child’s Assent (Agreement) 141



Ethics and Student Participation in Research:

Alternatives to the Participant Pool 142
Offering Incentives in Research: Are Incentives Coercive? 143
The IRB Training Modules 145
Summary 145
Practice Quiz 148
Build Your Skills 150
Chapter 5 Measurement: Qualities of Measures 151
Overview 151
The Concept of Measurement: Ideal Versus Real 152
The Purpose of Measures 153
Measurement Scale Types 154
Nominal Scale Measurement 154
Ordinal Scale Measurement 156
Interval Scale Measurement 156
Ratio Scale Measurement 157
Sensitivity of a Scale and Anchor Values 157
Psychological Meaning of Scale Anchors 158
The Process of Identifying Measures: The Literature 158
The Measures/Materials/Instruments Section 159
Databases of Tests (PsycTESTS® and HaPI®) 159
Books of Measures 161
Department Resources and Professors 163
Catalogues of Measures and Fees Charged 163
Qualities of Measures: Reliability and Validity 164
Test—Retest Reliability 165
Parallel Forms Reliability (Also Called Alternate Forms Reliability) 165
Measures of Internal Consistency: Split-Half Reliability and
Cronbach’s Alpha 165
The Importance of Computing Your Own
Cronbach’s Alpha 166
Quallities of Measures: Validity 169
Content Validity 169
Face Validity 170



Criterion-Related Validity: Predictive and Concurrent 170

Construct Validity 172
Length and Difficulty of Measures 173
Instructions for Scoring 174
Names of Measures and Social Desirability Concerns 175

Measures of Social Desirability 175
Quallifications for Use 176
Summary 176
Practice Quiz 178
Build Your Skills 179

Chapter 6 Surveys: Developing Measures and Items 181
Overview 181
Developing Your Own Instrument 181

Developing a New Measure 182

Advice for Writing Items Yourself 182

Writing Demographic Items and Social Sensitivity 184

Asking About Race and Ethnicity 185

Asking About Income 186

Creating Your Own Questions: Item Format 186

Odd or Even? 187

The Stem 187

Pilot Testing 188
Scale Types and Flexibility in Answering
Research Questions 188
The Order of Questions in a Survey 189
Online Survey Software Tools 190
Features of Online Survey Software Programs 191
Program Features 193
Google Docs Forms® 195
Downloading Online Surveys Into SPSS 196
Survey Appearance 198
A Few Final Cautions (and Encouragements)

About Online Survey Software 199
Summary 200



Practice Quiz 201

Build Your Skills 202
Chapter 7 Correlational Research and Specialized
Nonexperimental Designs 203

Overview 203

Correlational Research: General Characteristics 203

What Correlational Data Can Tell Us 204

Considerations of Internal and External Validity in

Correlational Research 206

Drawbacks to Correlational Approaches 206

The Third Variable Problem 207
The Problem of Directionality 207
A Word About Causality 208

Correlational Design: Quasi-Experimental

Design (i.e., Questions About Groups) 209

Statistics Used in Correlational Designs 210

Sample as a Whole 210
A Word About Nomenclature 211
Ranked Data 211
Nominal Data Distribution: One-Dimensional Chi-Square 212
Questions About Nonmanipulated (or Preexisting) Groups 212
Questions About Proportionality: Two-Dimensional
Chi-Square 212
Questions About Group Differences in Ranked Data 213
Factor Analysis: Data Reduction for Correlations
Among Multiple Variables 214
Judging a Book by Its Cover: An Example of Factor Analysis 214
Specialized Nonexperimental Designs 216
Time-Series and Interrupted Time-Series Designs 216
Interrupted Time Series 216

Strengths and Weaknesses of This Approach 217

When Is This Approach Used? 219

Real-World Challenges: Postoccupancy Evaluation (POE) 219

Nonequivalent Control Group 220

Longitudinal and Cross-Sectional Designs 221



Advantages and Disadvantages of the

Longitudinal Approach 221
Examples of Research Questions in Longitudinal Designs 223
Successful Longitudinal Research: Practical Issues 224

Advantages and Disadvantages of the

Cross-Sectional Approach 225
Cohort-Sequential Design 226
Advantages of Using Multiple Methods 227
Summary 228
Practice Quiz 230
Build Your Skills 231
Chapter 8 Qualitative Research 233
Overview 233
Qualitative Research 233
Qualitative Research and the Concept
of Reflexivity 234
Acceptance of Qualitative Methodology in the Social
and Behavioral Sciences 234
Qualitative Approaches to Research 236
Archival Research and Document Analysis 236
Physical Traces as Archival Material 237
Observational Methods 238
How to Capture Behavior: Behavioral Categories 238
Role of the Observer in Recordings 239
Videotaping 239
Concealed Observer 240
Acclimation and Observation 240
Behavior Recording and Mapping 240
How Often and How Long to Observe 242
Frequency, Duration, and Interval 242
Dealing With Intricacy and Complexity in Behavior 242
Training for Observation 243
Calculation of Inter-rater Reliability (IRR) 243
Acceptable Values for Inter-Rater Agreement 245



Participant and Nonparticipant Observation

and Overt/Covert Observation 247
Ethnography: Extended Observation 248
Issues in Ethnography: Gaining Access 249
Initial Ethnographic Tours 250
Preserving Information 250
Grounded Theory 250
Phenomenology 252
Focus Groups 252
Structure of the Focus Group Process 254
Interviews: Degrees of Structure 254
The Structured Interview 255
The Unstructured Interview 256
The Semistructured Interview 256
Training for Interviewers 256
Recording or Not 257
Case Studies and Case Histories 257
Where Qualitative Meets Quantitative: Content Analysis 259
The Open-Ended Response 260
Summary of Steps in a Content Analysis 261
Content Categories and Statistics 261
Computer-Assisted Qualitative Data
Analysis Software (CAQDAS) 262
Qualitative Research and the Emotional Self:
A Final Consideration 263
Summary 263
Practice Quiz 265
Build Your Skills 266
Chapter 9 Experimental Research: Between-Subjects
Designs: Conceptual and Practical Considerations 267
Overview 267
Between-Subjects Designs: What Are They? 268

Characteristics of Between-Subjects Designs:
Advantages and Disadvantages 268



Nomenclature Surrounding Vs 268

Sensitivity of IV 269
More on Power, Sample Size, and Power Calculations 272
Number of Vs and Interaction Effects 273
Evaluating an Interaction by Hand 274
Common Types of Between-Subjects Design 278
Randomized Groups Design 278
One |V (Factor), Two Levels: Independent Samples t Test 278
Expanding on the Number of Levels With One
Independent Variable 279
Matched Group Design 281
Multiple Comparisons 281
Handling Error Variance 283
How to Address Error Variance 283
Summary of Between-Subjects Design Considerations 284
Multiple Dependent Variables (DVs) in a Research Design 284
What Does a Significant MANOVA Indicate? 285
Mismatch Between MANOVA and ANOVA Findings 286
Restrictions to Using MANOVA 286

Practical Considerations: Finding and
Creating IVs (Scenarios, Visual Images,

Movie Clips, Auditory Clips) 287
Existing Literature: Method Section 287
Text Scenarios 288
The Importance of Consistency 288
Visual Images: Manipulating an Image 289
Finding Images Online 289
Taking Your Own Photos 290
Photo/Video Release Form 290
Using Friends on Campus or at Work 291
Films 292
Auditory Clips 292
Summary 293
Practice Quiz 294
Build Your Skills 296
Project Update Form 296



Chapter 10 Experimental Research: Within-Subjects,
Mixed, and Pre-Post Designs: Conceptual and

Practical Considerations 299
Overview 299
Characteristics of Within-Subjects Design: Advantages
and Disadvantages 299

The Challenges of Carryover 301
External Validity in Within-Subjects Approaches 302
Subject Mortality 302
Types of Research Questions More Commonly
Asked in Within-Subjects Designs 303
Counterbalancing 304
Complete Counterbalancing 304
Partial Counterbalancing 304
Latin Square 304
ABBA Order 305
Block Randomization 306
Simple and Complex Within-Subjects Designs 308
Adding Complexity to Within-Subjects Designs 309
Within-Subjects MANOVA 310
Mixed Designs 310
Pre-Post Designs: Characteristics 312
Types of Pre-Post Designs 312
Single-Group Pre—Post Design 312
Experimental-Control Pre—Post Design 313
Solomon Four-Group Design 313
Summary 314
Practice Quiz 316
Build Your Skills 317

Chapter 11 Recruiting Participants 319
Overview 319
Who Participates in Research: An Overview 320

The Participant Pool: The Workhorse of
Social Science Research 321



The Drawbacks to Participant Pools:

Concerns About Internal Validity 321
Limits on the Number of Participants Available
From Unpaid Participant Pools 323
Keeping Track of Participants: Online Participant
Management Systems 323
Practical Issues in Communicating About Recruiting 324
Study Labels 324
Study Length 324
Time of the Semester 325
Time of Day and Day of Week 325
Attrition or Experimental Mortality 325
Research on Sensitive Topics and the Role of the IRB 326
Recruiting Off Campus 327
Using Your Personal Connections 328
Using Your Institution’s Connections 328
Bureaucracy 328
Vulnerable Populations in the Community 329

Physical Security Issues in Conducting

Research Off Campus 329
Service Learning Courses and Recruiting Participants:
Opportunities and Complications 330
Conflicts of Interest and Multiple Relationships 331
Dustin's Dozen: Tips for Collecting Data in the Field 332
Identifying Information 336
Other Sources of Participants: The Online Approach 336
Use of Social Media for Recruiting 336
Online Use of Adverts (Advertisements) Versus
Snowball Samples 337
Ethical Issues in Online Environments: The Facebook®
Emotional Contagion Study 338
Sampling 340
Probability and Nonprobability Samples 340
Nonprobability Samples: Snowball Samples and Convenience Samples 341
Types of Probability Sampling 341



Nonresponse Bias and Threats to Internal Validity 343

Nonresponse and Nonresponse Bias 344
Response Rates and Reporting Them 345
Mode of Delivery 345
Incentives: Practical Issues 346
Perspectives on Financial Incentives 346
Amazon Mechanical Turk (MTurk): The World Awaits 347
Questions of Validity in Using Amazon MTurk 350
Google Consumer Surveys 351
Online Paid Panels 351
Summary 352
Practice Quiz 355
Build Your Skills 357
Chapter 12 Organizing Data and Analyzing Results 359
Overview 359
Paper and Online Surveys: An Overview 360
The Importance of Labeling 361
Labeling in a Data File and Deciding
on a Coding System 362
Deciding on a Coding System 363
Other Labeling Recommendations 367
Labeling Issues in Online Survey Software 368
Entering Individual Items Versus Iltem Totals 369
Backing Up Data 370
Dealing With Missing Data: Differing Points of View 370
Listwise Deletion and Pairwise Deletion 371
Imputation 371
Replacing Missing Data Through Single Value Imputation 372
Some Recommendations for Missing Data 373
Identifying Missing Data 373
Handling Out-of-Range Values 374
Handling Outliers 374
Outliers and Opportunistic Bias 375



Manipulation Checks 376
Going Fishing and Other Data

Dredging Practices 377
Ethics, Cleaning Up, and Reporting Your Data:
Final Comments 378
Preliminary Analyses 378
Significance Levels and p Values: What Are They? 379
Transforming and Selecting Data: Useful
Commands in SPSS 380
The Compute Function 380
Recode Into Same Variables and Recode
Into Different Variables Commands 384
Using Recoded Values in Analyses 387
Select Cases Function 388
Summary of Data Organization Steps 392
Evaluating Your Hypotheses: Where to Begin 392
Making Use of Free Response Items 394
Additional Aids: Online Calculators and Word Clouds 394
Other Statistical Software 395
Summary 395
Practice Quiz 398
Build Your Skills 399
Chapter 13 Writing and Presenting Your Research 401
Overview 401
Writing: One Section at a Time 401
Writing: Avoiding Plagiarism 402
Mismanaging Your Time 403
Careless Note-Taking (Not Crediting Sources for Direct Quotes) 403
Too Many Direct Quotes 404
Rephrasing (Paraphrasing) Too Closely 404
Failing to Give Adequate Credit for the Source of Your Ideas 404
Writing: Bias-Free Language 405
The Writing Itself: Clear and Simple 406
The “Shape” of Your Paper 407
Title Page, Authorship, and Author Note 407



The Title of the Paper and Its Importance 408

The Abstract 408
Content of the Abstract 409
Formatting the Abstract 410

The Introduction: Content 410
First Sentences 411
Approaches to Integrating the Literature 412
Citing and Quoting From the Literature 413
Tense 414
Length of the Introduction 414
The Introduction and Method: Centering, Bolding,
and Page Sequencing 415

The Method Section 415
Research Design and Conditions 416
Participants 419
Measures/Materials/Instrumentation 419
Procedure: Sampling Procedures and Data Collection 420

Writing About Results 421
Writing About Results: The Specifics of What to Present 423
Transparency in Reporting 424
Text or Table? Not Both 425
Statistical Presentation in APA Style 425

Discussion 427

Nonsignificant Results: What Can You Say? 428

Statistical Versus Practical Significance 429

General Formatting Issues: Mastering APA Style 430
Running Heads and Page Numbers 430
Typeface and Right Margin 430

Presenting Numbers: The Short Story 431
Rules for et al. in Text 431
The Order of Citations Within Parentheses in Text 432
The References: Digital Object Identifiers and Other
Matters of Presentation in the References 432
Advance Online Publication 433
Issue Pagination 433
Other Noteworthy Changes for References in the Seventh Edition 434

Common Grammatical Mistakes 434
Data Versus Datum 435
Missing Referents 435



Bias-Free Language
Avoid These Phrases
Pay Attention to Language That Signals Causality Versus Correlation

Creating Conference Presentations
Paper Session Presentations
Poster Presentations

Summary

Practice Quiz

Build Your Skills

Highly Recommended Papers

Appendices

Appendix A: Decision Tree for Statistical Analysis
Appendix B: Preparing an IRB Proposal

Appendix C: Sample Informed Consent Document
Appendix D: Sample Debriefing Statement

Appendix E: Resource Guide to Commonly Used Measures
Appendix F: Commonly Used Analyze Functions in SPSS

Appendix G: Scale Types and Associated Statistical
Analyses for Common Research Approaches

Appendix H: Answers to Practice Quizzes
Glossary

References

Index

436
436
437

438
438
441

442
445
447
448

449
453
455
457
459
467

473
475
481
495
513







Preface

| nstructors of research methods courses face a major challenge: how to cover the
necessary theoretical foundations adequately and provide enough practical help
to guide students through a research project. This book is designed to accom-
plish both goals. The foundations of research design and methods are covered
(e.g., how the nature of the research question determines the research design that
is used; correlational, experimental, and qualitative designs), but there is a good
deal of attention to the practical issues involved in research: finding measures,
writing questionnaire items, and using online survey software such as Qualtrics®,
obtaining participants and ethical review; statistical analysis; and ultimately
writing a report of the research based on the format of the American Psychological
Association (i.e., in APA style). Research is increasingly influenced by the avail-
ability of the Internet to conduct studies, and this book covers not only online
survey software but also crowdsourcing platforms like Amazon Mechanical Turk
as a source of participants. Many research methods books overlook the practical
aspects of doing research. The information in this book will enable students to
conduct a research methods project in a single semester.

This book can be used in a variety of social and behavioral science departments,
from Psychology and Behavioral Neuroscience to Human Development, Education,
and Social Work; Sociology, Criminology, and Political Science; Environmental
Studies; and Communication. In addition, because research is increasingly a part of
the practice of architecture, the book could be used in architecture studio courses
where research is discussed. The book could be used in research methods courses
taught in one or two semesters. Although statistics are covered in the book, the
text is better suited for courses taught after an introductory statistics course.

The practical emphasis in the book is a major feature, and several appendi-
ces provide easily understandable summaries of fundamental issues: (a) research
approaches, scale types, and associated statistical analyses; (b) a decision tree for
statistical analyses (i.e., which test for which research situation); (¢) commonly
used “analyze” functions in IBM® SPSS® Statistics; and (d) sample informed con-
sent and debriefing documents.

Each chapter contains several pedagogical aids to promote understanding and
retention of information. For example, three kinds of questions are included in
each chapter: Revisit and Respond; Try This Now; and Build Your Skills. The
Revisit and Respond questions are considered review questions; the Try This
Now questions push you to expand your understanding of the information just
presented in the chapter or to challenge yourself to anticipate upcoming content;
and the Build Your Skills questions at the end of the chapter are typically more
activity-based and invite you to practice some skill introduced in the chapter (e.g.,
write your own survey questions). The book also contains glossary definitions in
the chapter margins when a term is introduced in the text.
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Updates to the New Edition

The second edition of the book preserves the qualities of the first edition but is
updated in a number of significant ways. First, to recognize its importance, there
is a separate chapter devoted to qualitative research. Next, recognizing that the
federal policies governing research with human subjects have been significantly
revised, the chapter on Ethics (Chapter 4) has been thoroughly updated to incor-
porate this material (i.e., the revised Common Rule went into effect in January
2019). In addition, the seventh edition of the APA Publication Manual appeared in
2020, and the text incorporates coverage of the distinctive features of that man-
ual, including material on Bias-Free Language, as well as the new citation and
reference styles (especially Chapter 13). Chapter 13 also discusses the procedure
for determining authorship and ways to acknowledge specific author contribu-
tions. Further, the second edition covers the Journal Article Reporting Standards
(JARS) discussed in the APA Publication Manual and how those standards change
what should be reported in manuscripts submitted for publication. To provide
a clearer focus, the chapter on measures has been split into two chapters; one
deals with conceptual aspects of measurement and the criteria for selecting exist-
ing measures (Chapter 5); the new chapter contains the material on developing
your own measures and items (Chapter 6). In the second edition, the two chapters
on Experimental Research (Chapters 9 and 10) have been rewritten to emphasize
both conceptual and practical considerations. Correlational and Nonexperimental
Specialized Designs appear in a reorganized chapter (Chapter 7) and the exper-
imental chapter on Within-Subjects, Mixed, and Pre—Post Designs (Chapter 10)
also includes new material on ABBA and randomized block design. The second
edition also includes updated information on SurveyMonkey®, Qualtrics, and a
number of statistics software packages (e.g., STATA, SAS) (Chapter 6). Finally,
Practice Quizzes have been added to the end of each chapter to give students
more ways to test their understanding of the chapter. The answers to these quizzes
appear in Appendix H.

Instructor Teaching Site
SAGE Edge for instructors supports teaching by making it easy to integrate quality
content and create a rich learning environment for students.

These resources include an extensive test bank, chapter-specific PowerPoint
presentations, discussion questions, SAGE journal articles with accompanying
review questions, video links, and Web resources.
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Introduction

R esearch. Many professors view research as the foundation of their discipline,
the most important part of what they do. I agree. This book is written with
the goal of exciting you about the research process. Many of us believe research
methods is the most important course in the social and behavioral sciences,
outweighing statistics, which might be viewed as a support system. Statistics are
important, but their real value lies in their use to answer research questions.

Despite whether you plan to conduct research as part of a career, knowing the
core values of the research process is important for you. Knowing the fundamen-
tals of research design and analysis will not only help you in your education, but it
will also make you a more sophisticated consumer of information in your personal
and professional life.

Before taking a course in research methods, students provide interesting
answers to the question, “What is research?” Some students think doing a Web
search constitutes “research” (i.e., looking for articles by a given author); others
think writing a literature review is “doing research” (i.e., presenting the existing
research). In this book, we take the position that doing research involves (a) the
formation of a hypothesis (or statement of purpose in exploratory investigations);
(b) the acquisition of data to test that hypothesis or explore relationships (there are
many approaches to such data acquisition); (¢) evaluation of data or information,
typically using inferential statistics; and (d) presentation of a conclusion or sum-
mary of findings based on the evidence.

One major hurdle in conducting sound research is avoiding the biases and
faulty assumptions that are characteristic of human thought. That is why this book
begins with an examination of such biases in thinking. Throughout the book, we
will return to this theme of how the way we think influences the choices we make
about the research process.

By working through the chapters in this book, you will learn how to do the
following:

1. Recognize how biases in thinking are active during the research process

N

Select an area of interest and search the literature to see the published
research on that topic

Formulate one or more hypotheses based on this literature
Design a study based on recommended approaches

Select valid and reliable scales to measure your variables of interest

o kW

Prepare a survey or other instrument to collect your data (using online
survey software or a paper-based document)

7. Write a proposal to be evaluated by an ethics board (typically called the
Human Subjects Institutional Review Board [IRB])




8. Collect data (using a campus subject pool, a source off campus, or an
online source)

9. Create a data file or download your data from survey software
10. Analyze your data using a statistical package such as SPSS Statistics®
11. Understand what your data mean and how to report your results

12. Discuss your findings in the context of your hypotheses and the broader
literature

13. Identify the limitations of your research, and propose directions for
future research

Finally, you will learn how to write up this research following the guidelines
of the Publication Manual of the American Psychological Association (APA, 2020) and
avoid common mistakes in writing and style. In addition, you will learn how to
prepare your article for publication and decide where to submit it if that is a goal.
At the end of this book, you should have the skills to produce a well-executed
project and a well-written research report or manuscript.

The skills you have acquired in the process of conducting research will enable
you to compete successfully for internships and jobs. Students who have mastered
the research process know how to locate measures, how to use survey software
such as Qualtrics, how to analyze data using IBM SPSS, and perhaps even how to
collect data using a crowdsourcing online tool such as AmazonMTurk®. With these
skills, you are well positioned to compete effectively for a variety of jobs.

Each chapter contains three kinds of questions to promote learning: Revisit
and Respond; Try This Now; and Build Your Skills. Revisit and Respond items
generally ask directly about the information in the chapter (e.g., explain why or
list two examples of . . .) and would be considered review questions. Try This
Now questions ask you to pause and stretch a bit to go beyond the information
given at the moment (e.g., after reading the list, come up with three additional set-
tings where you think ethnographic research could be conducted; see Chapter 6).
Build Your Skills items at the end of the chapter are either questions or activities
that ask you to apply what you have learned to some of the major issues in the
chapter. For example, you might be asked to make a case for having institutional
review board (IRB) review (see Chapter 4) even for projects with no more than
minimal risk or to create an account to try out a free version of an online survey
software (see Chapter 5).
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Why Research Matters

In the movie The Big Short, which depicted the implosion
of the housing market and the collapse of the financial
system in the United States, hedge-fund manager Mark
Baum (the character played by actor Steve Carell) and his
team go out in the field to collect data on the “health” of
the housing market. Rather than accepting someone else’s
conclusion that the housing market was a “bubble” about
to burst, they collect their own data by consulting a real
estate agent, several mortgage brokers, and even an exotic
dancer (who has adjustable rate mortgages on five houses,
as it turns out). Social scientists might not consider this
credible research, but at least Baum and his team were
willing to look at some evidence. As you will learn later in
this book, there were some problems with their approach,
although their conclusion was correct (it wouldn't have
made a good story, otherwise). As you will see in Chap-
ter 11, their sampling strategy was flawed because they
looked at only one housing market in the United States
(Miami); they needed a random sample of housing mar-
kets across the United States to be more certain about the
housing bubble.

Every day you see behavior that triggers questions
ranging from the mundane—“What do people think
of students who wear pajamas to class?”—to the more
important—“Do people disclose less information to their
health care providers when a ‘medical scribe’ (i.e., some-
one taking notes for the physician) is in the room?” How
do we evaluate the research in terms of its credibility?
That is, what makes research believable or convincing?
What criteria should we use in evaluating the findings of
a research study? Courses in research methods provide
the tools to conduct and evaluate research. Students may
take a research methods course because it is required, but

Research, Biases In T
Thinking, and the Role ® L &
of Theories 0 & —

Chapter highlights

® Why research matters

® Humans as limited
information processors

® Heuristics
(representativeness and
availability)

®  Shermer’s (1997)
categories of how
thinking goes wrong:

o Problems in scientific
thinking

o Problems in
pseudoscientific
thinking

o Logical problems in
thinking

o Psychological
problems in thinking

® The role of common
sense in posing research
questions

® Taws, theories, and
hypotheses: Importance
and qualities

® What makes something a
good research question?



Heuristics:
Mental shortcuts
(e.g., estimations

and common
sense) that often
guide thinking and
problem solving.

Hypothesis:

“A testable
proposition based
on theory, stating
an expected
empirical outcome
resulting from
specific observable
conditions”
(Corsini, 2002,

p. 463).

the information will serve them far beyond the course. Learning how to evaluate
research may help students make more informed and potentially life-altering deci-
sions in the future (e.g., whether to take a particular medication to treat a condi-
tion or how much to pay for a particular home).

Research can help you answer a variety of questions, some of them very
important. Being able to evaluate research gives you a powerful set of tools to
solve problems, especially because the body of knowledge is expanding exponen-
tially. To ask and answer good questions, it is helpful to understand how humans
think because humans have cognitive capacities that both help (category forma-
tion; common sense; flexibility; creativity) and hurt (stereotypes; heuristics, that
is shortcuts in thinking) the research process. In fact, the same cognitive capacity
can be adaptive in some situations and maladaptive in others. For example, using
speed to make a decision under duress might save your life, but it might make you
an unreliable eyewitness. Recognizing these cognitive characteristics in yourself
will help you maximize the positive aspects and minimize the negative aspects in
the research process. In this chapter, you will learn about the kinds of heuristics
or shortcuts humans use in thinking and how these may shape our approach to
research. Armed with this information, you will be better prepared to both evalu-
ate the research that others conduct and carry out your own research.

In this chapter, four categories of how thinking “goes wrong” from a list
generated by Michael Shermer (1997) will be highlighted. The chapter will also
present some adaptive characteristics humans have, most notably, common sense.
The chapter also introduces you to the distinctions between law, theory, and hypoth-
esis (a proposed explanation for the relationship between variables that must be
tested) and explores why theory is important and how a good research question
is connected to theory.

The Research Process:
Humans Make Predictions

Humans are limited information processors; what this characteristic means is that
people cannot process all incoming information at once. As a consequence, indi-
viduals learn to focus on the most important features of an object (or situation).
An important consequence of this limitation is that humans are forced to make
predictions. Predictions are the essence of research: as humans we make hypoth-
eses (proposed explanations about the relationships of variables we want to test).
If you see traffic lined up along an artery where traffic usually flows smoothly, you
likely conclude there is some kind of traffic tie-up.

This limited ability to process information has some important effects on how
humans organize material (and think about research). To manage the overload
of information around us, humans evolved to chunk or categorize information
into groupings or clusters. This kind of organization leads us to form overarching
categories; there are words that designate those categories, like vegetable or sports
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or furniture. A term that is often used to describe such mental representations of
knowledge is a schema. If you have a schema for something, you understand its
gist or essence; a schema serves as a generalized description of the core charac-
teristics of a given role, object, or event. You might have a schema for a role (e.g.,
father), for an object (e.g., a chair), or for an event (e.g., going to a restaurant).
The benefit of having a schema is that it provides a condensed version of the
information that is available about an entity in the world and it helps you make
predictions.

The ability to compartmentalize by categories minimizes the cognitive load
and leaves the brain available to respond to incoming information that may have
implications for survival (a car speeding toward a pedestrian; a loud noise). That’s
the upside. The downside is that such compartmentalization leads to stereotypes
and overgeneralizations, which can interfere with thinking objectively about
research. Redheads are tempestuous, people who live in Detroit drive American-
made cars, New Yorkers like to wear black, and so on. The propensity for cate-
gorization may lead humans to minimize the differences across dimensions and
to categorize stimuli as similar when, in fact, there may be important differences.

Heuristics and the Work of Kahneman
and Tversky

This chapter has presented some advantages and disadvantages to the formation of
schemas. Lets talk about some other cognitive characteristics of humans and how
they interact with the research process. In particular, the focus will be on what
are known as cognitive heuristics or mental shortcuts and how they both shape
research questions and the answers participants provide.

The researchers Daniel Kahneman and Amos Tversky (see, for example,
Kahneman & Tversky, 1972, 1973, 1979; Tversky & Kahneman, 1971, 1973,
1974) studied these predictive tendencies (heuristics) or shortcuts in thinking.
Kahneman received the Nobel Prize in Economics (psychologists like to claim him
as one of their own) for the work he and Tversky did on these cognitive biases.
(Nobel prizes are awarded only to living recipients, and Tversky had died by the
time the work was honored.)

There is evolutionary value in being an animal that operates on incomplete
information and the ability to use schemas for prediction. The work of Kahneman
and Tversky focuses on these heuristics or shortcuts and illustrates how these
shortcuts may lead humans to incorrect decisions. Before you become discour-
aged about human capabilities, it’s useful to remember that the work of Kahneman
and Tversky applies to particular kinds of decision-making problems, not to all
problems. A good deal of their work focuses on the idea of representativeness
(e.g., Kahneman & Tversky, 1972) and availability (e.g., Tversky & Kahneman,
1973), both of which have applications to the research process. Here the idea of repre-
sentativeness is its frequency of occurrence in a population. It can also mean the
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extent to which an array of events or objects or people reflects the characteristics
of its parent population (discussed in terms of sampling). Availability involves
using examples that come easily to mind (e.g., because you just read an article on
that topic).

The Representativeness Heuristic in Research

In one of Kahneman and Tverskys classic examples, participants were pre-
sented with the following: “All families of six children in a city were surveyed. In
72 families the exact order of births of boys and girls was GBGBBG. What is your
estimate of the number of families surveyed in which the exact order of births was
BGBBBB?” (Kahneman & Tversky, 1972, p. 432). Not surprisingly, a significant
number of the respondents (75 of 92) said the second option was less likely to
occur because, as Kahneman and Tversky argued, it seems less representative of
the population. When the question is posed in terms of the frequency with which
two birth sequences occur (BBBGGG vs. GBBGBG), the same participants pick
the second sequence. The first looks “fixed” or nonrandom to us (and them).
How representative something looks is one heuristic or bias that may influence
the research process. A researcher might select a stimulus (e.g., photograph)
as representative of a population of interest (e.g., urban parks) without know-
ing the full range of existing sites (compare Figure 1.1 and Figure 1.2). In this
instance, both of these photos come from the same park (Brooklyn Bridge Park in
Brooklyn, New York) but would communicate very different aspects of the park

Figure 1.1 Pier 2 at Brooklyn Bridge Park
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Figure 1.2 View of the Brooklyn Bridge From the Brooklyn
Bridge Park Greenway
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depending on which photograph was used. If you try to generalize from a single
picture or even a limited range of pictures to say something definitive about peo-
ple’s evaluations of such settings, the results might be overstated.

Although the work of Kahneman and Tversky focuses on cognitive decision-
making processes (e.g., the decisions we make about stimuli), the idea of repre-
sentativeness emerges in other ways in research. You may be familiar with such
phrases as “a representative sample” or “a randomly selected sample” (the example
from The Big Short earlier in this chapter raised the issue of sampling; see Chap-
ter 11 for a fuller discussion of sampling).

One central question in every research project is who the participants are
and to what extent the results of the study are therefore “representative” of
the population of interest. If research uses a participant pool that consists of
students enrolled in an introductory psychology course, there are several ques-
tions to ask about who participates, starting with the degree to which people
who take an introductory course in psychology are representative of that stu-
dent body as a whole (by gender, race, income, and many other qualities).
Every decision about securing participants (e.g., the time of day the study is
offered) is likely to influence the representativeness of the sample and, in turn,
of the results.

Chapter 1 | Research, Biases in Thinking, and the Role of Theories



Counterbalancing:
Presenting orders
of the treatment
to control for

the influence

of confounding
variables in an
experiment.

Wason Selection
Task: Logic
problem in which
you have to
determine which
of four two-sided
cards need to be
turned over to
evaluate the stated
hypothesis (e.g., if
there is a vowel on
one side there is
an even number on
the other).

Figure 1.3 Example of Wason

Selection Task

The Availability Heuristic in Research

Let’s now turn to the availability heuristic, the second heuristic from Kahneman
and Tversky to be discussed. The availability heuristic suggests that humans make
decisions to some extent based on how easy it is to think of examples from that
domain. One well-known example of Kahneman and Tversky’s work on availabil-
ity involves the judgment of word frequency (Tversky & Kahneman, 1973). Take
the letter K. Question: In words with three or more letters in English text, does the
letter K appear more frequently in the first or third position?

When we hear this question about the letter K, what happens? We start to
generate words that begin with the letter K because it is available to us. That seems
easier to do than to think of words with K in the third position. But, after you've
run out of key, knife, knight, and knit, you begin to realize that, well, bake, cake,
fake, lake, make, rake, take, bike, hike, like, mike, ... (k in the third position) gen-
erates far more possibilities; in fact, two times as many in a typical text (Tversky
& Kahneman, 1973).

The availability heuristic emerges in research in many ways. For example, if
we develop a questionnaire that first asks people to rate a list of items describing
their university in terms of preference (e.g., food, school spirit, academics, career
counseling, cost, and residence halls), and then we ask them an open-ended ques-
tion about advantages and disadvantages of attending that university, the items
from that initial list will be available in memory and will likely influence what
people say in the open-ended question. If we had asked the open-ended question
first, we might get a different set of responses. Thus, the order in which informa-
tion is presented to participants may influence their responses and is related to
the availability heuristic. Chapter 10 discusses one way to address this problem of
availability by doing what is known as counterbalancing the order of presentation
of materials. In complete counterbalancing, all possible orders of presenting the
materials are included in the research approach.

Humans Want to Confirm Hypotheses

What we have available in memory influences us in other important ways, specif-
ically when we think about ways to confirm our hypotheses rather than when we
think of ways to disconfirm them. Figure 1.3 shows a well-known example of our
preference for thinking about information in terms of the way it is presented: the
Wason Selection Task (Wason, 1966, 1968). This task involves making decisions
about two-sided cards. This task has many variations,
but in one version (Figure 1.3), people are told the fol-
lowing: These cards have two sides: a letter of the alpha-
bet on one side and a number on the other. Then people
are told a “rule,” and their job is to make sure the rule is
being followed. Here is the rule: If there’s a vowel on one
side, there’s an even number on the other.
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Then they are asked:
Which card or cards do you have to turn over to make sure the rule is being
followed?

Try This Now 1.1

Before you read further, what card(s) did you select?
People usually select E and frequently E in combination with K and 4; they
hardly ever select 7.

Why? One reason is that people heard the statement, “If theres a vowel . . .,
and so what do they see? They see a vowel (E). They have a vowel available (think
availability heuristic), and it seems logical to investigate the other side of that card.
And they are correct, at least to that point; they should turn over the E. But they
must also turn over the 7 to make sure that there is no vowel on the other side of
that card. People don't do that; they don't think to disconfirm the rule.

The Wason Selection Task demonstrates an important part of thinking related
to research. Humans have a much easier time thinking of ways to confirm infor-
mation (think hypothesis) than to disconfirm it. What comes far less easily is
taking a disconfirmational strategy to the hypothesis or the theory by seeking to
disconfirm it. In research, we seem far more willing to seek to confirm rather than
to disconfirm. Humans tend to exhibit what is known as confirmation bias in
that we look for information that confirms our hypotheses. We also need to ask
ourselves the question, what situation(s) would be a good test to show that the
hypothesis is incorrect?

In the research findings of Kahneman and Tversky, you have seen that our
cognitive processes are susceptible to a wide range of influences and biases. Even
such respected researchers as Kahneman and Tversky may have been susceptible
to the biases they studied. In the article “Voodoo Correlations Are Everywhere—
Not Only in Neuroscience,” Klaus Fiedler (2011) showed that the use of the
letter K (discussed earlier in this chapter) for Tversky and Kahneman’s (1973)
demonstration of the availability heuristic may have used an unrepresentative
letter (K). Because this finding has not been replicated with many other letters
of the alphabet (as Fiedler reported, citing the work of Sedlmeier et al. [1998]),
using K may not have been a good test of Tversky and Kahneman’s hypothe-
sis. In selecting their stimulus (K) intuitively, Fiedler explained, Tversky and
Kahneman were fallible human beings: “Such an intuitive selection process will
typically favor those stimuli that happen to bring about the expected phenom-
enon, making mental simulation an omnipresent source of bias in behavioral
research” (Fiedler, 2011, p. 165).

Confirmation bias:
Tendency to look
for information
that confirms our
hypotheses.
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In other words, Fiedler (2011) argued that the authors (consciously or other-
wise) selected a stimulus that was likely to prove their point. The larger message
of this research example provides a cautionary tale: Researchers and cognitive ani-
mals want to validate their hypotheses; by reinforcing what the Wason Selection
Task shows, they seek to prove, not to disprove, and are likely to select stimuli that
support their hypotheses rather than stimuli that challenge or refute them.

How can humans guard against this common “affirming” behavior? Being
aware that such errors are likely is the first step. Asking how one might disprove
or refute the hypothesis is another step. Imagining the conditions under which
a prediction would not hold is as important as identifying the conditions under
which the prediction is likely to hold. In other words, ask yourself what evidence
would counter the hypothesis.

Revisit and Respond 1.1

® Explain what it means to say humans are limited information processors.

® Describe the concept of a schema and its adaptive and maladaptive
implications for research.

® Define heuristics and give examples of representativeness and availability.

® Explain the Wason Selection Task and what it shows about the difference
between confirming and disconfirming hypotheses.

Other Problems in Thinking

Several problems in thinking have been covered; let’s discuss a few more and in the
process reinforce some of the information already presented. In Shermer’s (1997)
Why People Believe Weird Things, Chapter 3 is titled “How Thinking Goes Wrong:
Twenty-Five Fallacies That Lead Us to Believe Weird Things.” In that chapter,
Shermer discussed four major categories of difficulties in how we think about
evidence and data (Table 1.1). To illustrate the categories and the problems they
present for our research, the chapter will focus on examples (see shading) in each
category.

Problems in Scientific Thinking: Theory
Influences Observations

As part of the category “Problems in Scientific Thinking,” Shermer listed “Theory
influences observations” (1997, p. 46). What this statement means is that the-
ory in some sense directs, shapes, or may even limit the kinds of observations
humans make. Again, it is clear that we might limit ourselves because we look for
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Table 1.1 Twenty-Five Fallacies That Derail Thinking

“Problems in scientific thinking” (pp. 46-48)
Theory influences observations
The observer changes the observed

Equipment constructs results

“Problems in pseudoscientific thinking” (pp. 48-55)

Anecdotes do not make a science (stories recounted in support of a claim)
Scientific language does not make a science (watch out for jargon)

Bold statements do not make claims true

Heresy does not equal correctness (belief/opinion contrary to religious doctrine)

Burden of proof—convince others of validity of evidence (not of mere existence of
evidence)

Rumors do not equal reality

Unexplained is not inexplicable

Failures are rationalized (**pay attention to negative findings**)
After-the-fact reasoning (correlations do not mean causation)
Coincidence (gambler’s fallacy)

Representativeness (base rate)

“Logical Problems in Thinking” (pp. 55-58)
Emotive words and false analogies (not proof; merely tools of rhetoric)

Ad ignorantiam—an appeal to ignorance; belief should come from positive evidence in
support of a claim, not from lack of evidence for or against a claim

Ad hominen (to the man) and tu quoque (you also)—watch that you focus on the
content, not on the character of the person making the argument or on the consistency of
the behavior of the person relative to the argument the person is making

Hasty generalization—prejudice/improper induction; conclusions before facts warrant it

Overreliance on authorities (false positive: accept results just because supported by someone
admired; false negative: reject results just because supported by someone you disrespect)

Either-or—fallacy of negation or the false dilemma (creation vs. evolution); dichotomizing
the world, such that if you reject one position, you are forced to accept the other

Circular reasoning—begging the question; tautology

Reductio ad absurdum and the slippery slope—refutation of an argument by carrying the
argument to its logical end and so reducing it to an absurd conclusion

(Continued)
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Pseudoscientific
thinking: Involves
reference to a
theory or method
that is without
scientific support.

Table 1.1 (Continued)

“Psychological Problems in Thinking” (pp. 58-61)

Effort inadequacies and the need for certainty, control, and simplicity (have to practice
thinking logically and clearly; thinking is skilled work)

Problem-solving inadequacies—we don’t seek evidence to disprove

Ideological immunity, or the Planck problem—we all resist paradigm change; opponents
have to die out gradually; we build up immunity against new ideas; the higher the 1Q, the
greater the potential for ideological immunity

Source: Adapted from Shermer, 1997, pp. 44-61.

a particular kind of behavior rather than being open to any kind of activity in the
environment. Most people have never heard a peacock’s scream and would never
guess that the sound they hear when visiting a suburb outside Los Angeles comes
from that bird. Why? Because most of us think peacocks are birds that reside
in captivity. But peacocks have roamed wild in some places (like Rolling Hills
on the Palos Verdes Peninsula in California) for more than 100 years. We limit
our choices to the most likely suspects. As Shermer stated, “[Olur perceptions
of reality are influenced by the theories framing our examination of it” (p. 46).
As Sidman (1960) noted, “To the neutral observer it will be obvious that science
is far from free of human bias, even in its evaluation of factual evidence” (p. 70);
researchers need to maintain a healthy skepticism about research evidence and
seek to replicate their work.

Problems in Pseudoscientific Thinking: Scientific
Language Does Not Make a Science

Pseudoscientific thinking involves reference to a theory or method that is with-
out scientific support. What we are thinking about may be called science, but it
may have no scientific basis, and it is not based on the scientific method. Shermer
notes, “Scientific language does not make a science” (p. 49). It is tempting to use
words that sound impressive and appear in a discipline, even when no convincing
explanation of their meaning or importance is provided. What’s better than com-
ing up with a new term, especially with your name linked to it? Social science is
replete with such terms. The use of scientific terms is not necessarily incorrect, but
what is a problem is the use of terms without an explanation of their meaning in
everyday language.

Furthermore, using such words without supporting evidence and confirma-
tion is an example of pseudoscientific thinking. In the area of health care research,
for example, many architects now use the term evidence-based design to describe
their work. Without a clear understanding of what that terms means, and what
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qualifies as credible evidence (e.g., subjective measures such as patients’ self-
reports? Objective measures such as vital signs, levels of pain medication, and
recovery time?), simply using that phrase makes designers sound more authorita-
tive than they actually are. The use of a term in a discipline without an explanation
of its meaning or clear indication of how the term is operationalized (i.e., how it is
being measured) creates misunderstanding.

Coincidence (Gambler’s Fallacy) and
Representativeness (Base Rate)

Two other important aspects of this category “Problems in Pseudoscientific Think-
ing” according to Shermer (1997) are coincidence (gambler’s fallacy) (pp. 53-54)
and representativeness (base rate) (pp. 54-55). These two aspects frequently
appear when we make assumptions in the research process. In the gambler’ fal-
lacy, we commit a logical fallacy and lose sight of the facts of probability; we think
an event is less likely to occur if it has just occurred or that it is likely to occur if
it hasn't for a while. When we toss a coin, we have a 50-50 chance of heads. Each
toss of the coin is an independent event. Yet if we have seen three heads in a row,
we may be very likely to predict that the next toss will yield tails when, in fact, the
odds of a tail (or head) appearing on the next coin toss is still 50-50.

A related idea is the mistaken belief that correlation (for example, of two
co-occurring events) is causation. Superstitions are an example of this errone-
ous thought process. Athletes are notorious for superstitions (Vyse, 1997). For
example, if you win two games in a row in which you tie your left shoelace first
as you prepared for the game, you may believe that tying that left shoe first
influenced the victories. These two events (left shoe tying and game victory) are
correlated, that is, when one event happened the other also happened, but shoe
tying did not achieve the victory. Humans are pattern seekers because they are
limited information processors. Humans look for causal relationships that may
not exist; they see patterns (a series of coins coming up heads) and predict that
the next coin toss will produce a tail. Humans make this prediction because such
an outcome would be more representative of the occurrence of events as they
know them. This is an aspect of representativeness (which was discussed earlier
in the chapter).

In representativeness, we are on the lookout for events in the world that match
or resemble the frequency of occurrence of those events in our experience. When
we encounter a situation that does not look representative, we are likely to ignore,
disregard, or mistrust it. As we have already discussed in this chapter, Kahneman
and Tverskys work is full of examples of problems in thinking related to repre-
sentativeness. The base rate is the frequency with which an event (e.g., twins, a
hole in one, or perfect SATs) occurs in a population. We may have little knowledge
of the actual base rate of events in a population, and we often overestimate the
occurrence of events (e.g., likelihood of a plane crash or likelihood of winning the
lottery). Our overestimation of the base rate may be influenced by the availability

Coincidence
(gambler’s fallacy):
Thinking that an
event is less likely
to occur if it has
just occurred or
that it is likely to
occur if it hasn’t
occurred for
some time (e.g.,
assuming a slot
machine will pay
off because it
hasn't for the past
few hours).

Represent-
ativeness (hase
rate): One of

the heuristics
talked ahout by
Kahneman and
Tversky (1972) in
which we make
decisions based on
how representative
or characteristic
of a particular
pattern of events
data are (e.g.,
people think

the birth order
BGBBGG is more
representative of a
sequence of hirths
than is BBBGGG).
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conclusion that is
not warranted.

heuristic (discussed earlier in the chapter). If we have read or heard about a recent
plane crash, for example, we are more likely to overestimate the occurrence of a
plane crash for our upcoming trip.

The odds of dying from a motor vehicle accident are far greater than the odds
of dying from a commercial airline accident. Likewise, we are far, far more likely to
die from heart disease than we are from homicide (Kluger, 2006). In other words,
we are not logic machines, and we don't carry around statistics in our heads;
instead we carry estimates of events based on the frequency with which we have
encountered them, and exposure to media typically elevates our estimates of the
base rate, or the frequency with which events actually occur.

These errors in understanding the base rate underscore the importance in
research of assessing the degree to which participants in your study may have
familiarity with the topics under investigation. For example, if you were evaluating
patients’ reactions to hospitalization, you would certainly want to ask a question
about the number of prior hospitalizations. You want to ask yourself what aspects
of a participant’s background might have relevance and possibly influence your
research. As another example, if you were investigating students’ satisfaction with
their educational institution, it might be helpful to know if the college they attend
was their first choice.

Try This Now 1.2

What kinds of background variables and experiences might influence students’ satis-
faction with their educational institution, aside from qualities of the institution itself?

Logical Problems in Thinking: Hasty Generalization and
Overreliance on Authorities

Among the logical problems in thinking that Shermer lists, he gives us “hasty
generalization” (p. 56)—reaching conclusions before the evidence warrants—or
faulty induction. Induction is reasoning from premises to a probable conclusion.
In faulty induction, the conclusion is not warranted. People also describe this
kind of thinking as stereotyping. As but one example, when we take a limited
range of evidence about an individual and ascribe those qualities to the group of
which the person is a member, we are stereotyping. A popular television show,’
The Big Bang Theory, had characters that embody stereotypes, whether Sheldon
Cooper, the brilliant but interpersonally less skilled theoretical physicist, or Amy

'Ranked seventh in prime broadcast network television shows in the United States the week of June 1, 2015,
according to Nielsen (http://www.nielsen.com/us/en/top10s.html). The show ended in 2019 after 12
seasons.
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Farrah Fowler, who for some time was his “girlfriend” before becoming his wife.
Those who faithfully watched the show will recall that initially Sheldon described
Amy as a “girl” and his “friend” but not his “girlfriend” in the traditional meaning
of the term. For long-term watchers of the show, the staying power of the series
came through the evolution of these characters over time as they became less true
to the stereotype they represented. But many individuals argue that the portrayal
of these characters reinforced unfortunate and hurtful stereotypes about scientists
and gender (Egan, 2015).

Hasty generalizations are a problem in many steps of the research process. We
can consider the problem of hasty generalization when we talk about how much
data are needed before conclusions are warranted. We can also include hasty gen-
eralization when we talk about sampling (see Chapter 11). Because humans are
limited information processers and pattern seekers, we are eager to take informa-
tion and package or categorize it; this process makes the information more man-
ageable for us, but it may lead to errors in thinking.

A second kind of logical problem in thinking that Shermer lists is “overre-
liance on authorities” (pp. 56-57). In many cases, we accept the word or evi-
dence provided by someone we admire without carefully examining the data. In
the domain of research, we may have an overreliance on the published word,
that is, we assume that when we read a published article, we should unquestion-
ingly accept its data. Unfortunately, as we increasingly observe in academia, we
should be far more skeptical about what has been published. Instances of fraud
are numerous. Consider the case of fraud involving a graduate student, Michael
LaCour (and Donald Green, the apparently unknowing faculty mentor), who
published work in Science (LaCour & Green, 2014) showing that people’s opin-
ions about same-sex marriage could be changed by brief conversations (http://
retractionwatch.com/2015/05/20/author-retracts-study-of-changing-minds-on-
same-sex-marriage-after-colleague-admits-data-were-faked/). LaCour apparently
fabricated the data that were the basis of his article, and the story of how this
came to light reinforces the idea that findings must be reproducible. Two then—
graduate students at the University of California—Berkeley, David Broockman and
Josh Kalla, are responsible for identifying the anomalies in LaCour’s data, which
were revealed when these students from Berkeley tried to replicate the study. This
revelation quickly led to the identification of other inconsistencies (e.g., the survey
research firm that was supposed to have collected the data had not; no Qualtrics
file of the data was ever created).

The broader issue of reproducibility has been in the news recently with what
is known as the Reproducibility Project (https://osf.io/ezcuj/), in which scien-
tists are trying to reproduce the findings of 100 experimental and correlational
articles in psychology published in three journals. The results (Open Science Col-
laboration, 2015) have been less than encouraging as many replications produced
weaker findings than the original studies did. The authors emphasize that science
needs both tradition (here, reproducibility) as well as innovation to advance and
“verify whether we know what we think we know.”

Overreliance

on authorities:
Trusting authorities
without examining
the evidence.

Qualtrics: Online
platform for survey
research.
Reproducibility
Project: Project in
which researchers
are trying to
reproduce the
findings of 100
experimental

and correlational
articles in
psychology.
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When we do not
seek to disprove
hypotheses, only to
confirm them.

Simply because an article has been published does not make it good science.
Even well-known researchers publish articles that contribute little to the literature.
In Chapter 2, you will see the need to take into account the standards of particular
journals (e.g., their acceptance rates, scope of research they publish, and rigor of
methodology) rather than treating the work in all journals as equal. Relying on
authority without questioning the evidence leads to mistakes in repeating what
might have been weak methodology, for example. As Julian Meltzoff (1998) stated
in his useful book about critical thinking in reading research, we should approach
the written (here, published) word with skepticism and always ask, “show me.”
Meltzoff went on to say, “Critical reading requires a mental set of a particular
kind,” and he believed this mental set can be “taught, encouraged, and nurtured”
(p. 8). The value of a particular argument has to be demonstrated with evidence
that stands up to rigorous questioning. In regard to the research process, being
willing to challenge authority by asking questions is an essential skill.

Psychological Problems in Thinking: Problem-Solving
Inadequacy

The last category Shermer offered is “Psychological Problems in Thinking.” Among
the problems identified is the idea that we exhibit “problem-solving inadequacy”
(1997, p. 59) when we don’t seek evidence to disprove, only to prove. We dis-
cussed this issue earlier in the context of the Wason Selection Task, where people
rarely thought that turning over the 7 was necessary. We invariably turn over the
E (that is, look for evidence to confirm the hypothesis).

Consider the sobering evidence that “most doctors quickly come up with two
or three possible diagnoses from the outset of meeting a patient. . . . All develop
their hypotheses from a very incomplete body of information. To do this, doctors
use shortcuts. These are called heuristics” (Groopman, 2007, p. 35). The word
heuristics is familiar from material covered earlier in this chapter and, unfortu-
nately, in the current context! Once we develop our hypotheses, we tend to stick
with them; relinquishing them is difficult.

Doing Science as Tradition and Innovation

When we think about how science advances, we can talk about the social and
behavioral sciences broadly as a combination of tradition and innovation. As the
work of Kahneman and Tversky (and others cited here) has shown, tradition is
easier than innovation. It is much easier to operate within an existing framework
and harder to figure out how to head in new directions. Most of the time we hope
to master the tradition through a review of the literature, and then we take a small
step toward innovation by figuring out how we can advance the discipline with
this small step. We have to write a literature review or summary of the work in the
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field that shows our knowledge of past work; at the same time, we have to propose
research that goes beyond the existing literature in some way. We should be able
to answer the question, “What’s new here?” If views to everyday nature enhance
recovery for surgical patients (Ulrich, 1984), why not see whether substitutes for
nature such as representational paintings of nature have beneficial effects such
as pain reduction. That use of “manufactured nature” would be a step forward.
Researchers have done this work, and such representational paintings of nature do
in fact reduce stress (Hathorn & Nanda, 2008; see Figure 1.4).

In your work, the problem of being governed by a paradigm or way of thinking
about a research topic directly affects the kinds of research questions you are willing
to ask. In an influential book written in 1962 titled The Structure of Scientific Revolu-
tions, Thomas Kuhn describes how normal science proceeds. While he concentrates
on scientific revolutions in physics, astronomy, and chemistry (e.g., Aristotle and
Galileo, Ptolemy and Copernicus, Lavoisier and Priestley), the basic messages he pro-
vides in this book about how knowledge accumulates can be applied to the social and
behavioral sciences. He states that scientists “whose research is based on shared par-
adigms are committed to the same rules and standards for scientific practice” (p. 11).
Kuhn uses the term paradigm in an overarching way to describe scientific practice;
components include “law, theory, application and instrumentation together” (p. 10).
As he notes “normal-scientific research is directed to the articulation of those phe-
nomena and theories that the paradigm already supplies” (p. 24) (italics added).

In one sense, a theory provides a necessary roadmap for normal science to
proceed; on the other hand, we should remember Shermers first problem in scien-
tific thinking that theory influences observations and his second that the observer

Figure 1.4 Examples of Representational Images of Nature
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Paradigm: In
science, an
overarching
approach to a
field of inquiry
that frames the
guestions to

be asked and
how research is
conducted.
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changes the observed. Kuhn references a well-known early study by psychologists
Bruner and Postman (1949) in which anomalous (e.g., a red six of spades) as well
as normal playing cards are used. A few participants in the study fail to identify
the anomalies, even with extended exposure to the these mis-fit cards. In these
cases, their experience appears to limit their ability to perceive. Kuhn comments,
“In science, as in the playing card experiment, novelty emerges only with difficulty,
manifested by resistance against a background provided by expectation” (p. 64).

A major point of Kuhn’s book is that researchers who operate within a para-
digm or scientific tradition have a difficult time accepting anomalous data that do
not fit within the theories and laws of that framework. When old frameworks or
paradigms are overthrown, it is often young researchers who may be outside of
that tradition who forge the new framework: these researchers are “so young or so
new to the crisis-ridden field that practice has committed them less deeply than
most of their contemporaries to the world view and rules determined by the old
paradigm” (p. 143). Similarly, as Murray Sidman (1960) states in his volume Tac-
tics of Scientific Research, “sometimes it is the younger scientists, who enter the field
unencumbered by the prejudices of past controversies, who pick out the threads
of continuity from the tangle of theory, data and pseudo-problems that form a part
of every stage of scientific progress” (p. 41).

Though not always resulting in the overthrow of a paradigm, some of the major
changes in science have come from young researchers who perhaps were not fully
wedded to a single theory or methodology (that hypothesis itself might be testable).
Consider the experimental study of memory, where questions of capacity and dura-
tion have been studied since at least the time of Ebbinghaus in the late 19th century.
As but one example of breaking out of a procedural paradigm, George Sperling’s
(1960) doctoral thesis at Harvard University transformed the way scientists think
about the storage capacity of very short-term visual memory (immediate memory)
by introducing the partial report technique. Prior to that time, using the whole report
technique, participants in research on immediate visual memory storage had to call
out or recall everything that they had just seen in a brief exposure (~ 50-msec.) to
visual stimuli. Sperling’s breakthrough was to have participants call out information
presented on only one row in the visual array of three rows (Figure 1.5).

Sperling (1960) argued that to recall the information successfully from
this one row, participants must have had ALL of the rows available at the time
the particular row in question was cued. The cue
was presented through an auditory tone (high,
Figure 1.5 Example of Sperling’s medium, or low) to correspond to the position of

(1960) Partial Report the rows of information on the page (top, middle,
Technique bottom). This approach is a masterful example of
tradition (continuing the study of memory through

X7L1 E?/ 3F visual exposure) and innovation (changing what
B4W 7" was asked of the participant, which in turn dramati-
cally transformed our thinking about the capacity of
Source: Adapted from Sperling, 1960, p. 3. immediate visual memory)_

18 The Research Experience



Revisit and Respond 1.2

® Give an example from each one of Shermers (1997) categories:
o Problems in scientific thinking
o Problems in pseudoscientific thinking
o Logical problems in thinking
o Psychological problems in thinking

e Of these four categories, which do you think has the most potential to
undermine the research process and why?

® Explain why science is a combination of tradition and innovation.

Research and the Value of Common Sense

You might be a bit discouraged about how limitations in thinking affect the
research process. There is reason for concern; on the other hand, humans have
some remarkable cognitive assets.

In 1995, Marvin Minsky gave an address at Connecticut College at the dedi-
cation of its new interdisciplinary science center, funded by the Olin Foundation.
His address was as wide ranging and stimulating as his research. Minsky is consid-
ered a founder of artificial intelligence, and one of his corporate affiliations was as
a fellow of Walt Disney Imagineering (http://web.media.mit.edu/~minsky/minsky
biog.html). Minsky died in 2016. Imagineers, as the name suggests, were part of a
research and development think tank and worked on imagining ideas that might
result in possibilities for entertainment (Remnick, 1997). In David Remnick’s article
describing the Disney Corporation’s view of amusement in the future, Minsky
was reported to have accepted the offer to be an Imagineer because it “reminded
him of the early days at the Artificial Intelligence Lab” (Remnick, 1997, p. 222).
In describing his view of the future, Minsky said: “I'm telling you: all the money
and the energy in this country will eventually be devoted to doing things with
your mind and your time” (p. 222). Speaking about what he thought future
amusements might have in store, he said, “you’ll put on a suit and a special
pair of glasses, and you’ll become involved in an experiential form of entertain-
ment” (p. 222). Virtual reality and Google Glass? This article was published over
20 years ago.

Minsky was obsessed (not too strong of a word) with the workings of the
mind. Among Minsky’s many contributions, his book The Society of Mind (1985),
written for a general audience, stands out because it provides a perspective on
what makes the human mind amazing and distinctive. The book is presented as
a series of short topics and reflects Minsky’s wide-ranging approach to discourse.
Researchers often focus exclusively on the errors we make (Kahneman, 1991); in
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Hindsight bias:
After an event has
occurred, we have

the tendency to
claim that it could
have been easily
predicted.

this book, Minsky also points out some of the cognitive assets of humans, in par-
ticular, common sense.

Discussing all of the processes that must be involved when making some-
thing with children’s blocks, Minsky stated, “In science, one can learn the most by
studying what seems the least” (1985, p. 20). Furthermore, “What people vaguely
call common sense is actually more intricate than most of the technical expertise
we admire” (1985, p. 72). Minsky argued it is easier to represent expertise than
common sense because with expertise you are dealing with a limited domain of
knowledge; humans, on the other hand, bring to bear many different kinds of
expert systems in solving the simplest of everyday problems. Hence, common
sense is anything but common, according to Minsky.

Much of what Minsky said can be applied to the research process. Research
does not have to be sophisticated to be powerful; in fact, you could argue that the
most powerful research is simple and elegant (think of Sperling’s [1960] partial
report technique described earlier in this chapter). Small studies such as those
one might do in a research methods class provide the opportunity to fill in the
gap between what is known at the local level and shared wisdom, according to
Rachel Kaplan in a very nice piece titled “The Small Experiment: Achieving More
With Less” (R. Kaplan, 1996). People often complain that results in the social sci-
ences are obvious, that is, we just demonstrate what everyone already knows—the
we-knew-it-all-along effect, which is also called hindsight bias. But many such
findings are not obvious until after you conduct the research. Common sense
may lead us to ask questions that have been overlooked. Don't be afraid to ask
questions that others would view as “obvious,” that is, as commonsensical. After
research emerged showing that patients have positive judgments of therapists
whose offices are neat but also personalized (Nasar & Devlin, 2011), a therapist
is reported to have commented, “Isn't that obvious?” If it were obvious, then why
did so many therapists’ offices used in this series of studies fail to conform to these
criteria?

Flexibility in Thinking

Research is essentially about problem-solving, and humans are very good problem
solvers. Relatedly, Kuhn (1962) describes normal science as puzzle-solving. What
makes humans good at these kinds of activities? In addition to common sense,
we can imagine objects used in a variety of ways. In essence, seeing potential or
flexibility is a form of creativity. This kind of problem-solving creativity we have
as humans was described by Hubert Dreyfus (1972) when he said that humans
don’t necessarily see the function of an object as fixed. Consider using a turkey
baster to fill a sports car running low on transmission fluid or a door as a desk
surface. The artist Marcel Duchamp used found objects, called readymades, as art;
his bicycle wheel mounted upside down on a stool from 1913 is a well-known
example. Nevertheless, we shouldn't take this flexibility for granted, for either
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objects or processes. For example, we may apply the same process (procedure)
when it is no longer appropriate to solve a problem. This is essentially a problem-
solving set effect, meaning that we approach a problem using an established
(repeated) procedure. In other words, we don't recognize that there might be a
more efficient way of solving the problem. This repeated procedural approach is
a problem for researchers because we might settle in on a particular approach to
evaluate a hypothesis because that is what other researchers have done (the tradi-
tion). Until Sperling introduced the partial report technique, scientists’ estimate of
the capacity of immediate visual memory was limited by the procedure used (the
whole report) to measure it. We need to stop and ask ourselves how else we might
go about investigating that particular issue. Can we improve on the tradition?

In the case of work on bias and discrimination, for example, researchers have
been limited by using scales that directly ask questions about beliefs and attitudes.
For example, an item from the Modern Sexism Scale is “It is rare to see women
treated in a sexist manner on television” (Swim et al., 1995). Participants who see
such scale items are likely to self-monitor and answer with social desirability,
presenting themselves in a good light (see Chapter 5 on measures).

A procedural breakthrough in addressing these kinds of problems with self-
report measures has come in the form of Implicit Association Tests (IATs;
Greenwald et al., 2003), which use reaction time to measure people’s associations
to topics (e.g., race, sex, obesity, and age) where your explicit response might
be different than your implicit response (see https://implicit.harvard.eduw/implicit/
takeatest.html if you want to try out an IAT for yoursell). If the pairing of “fat
people” with the adjective “good” takes longer to react to than the pairing of “thin
people” with the adjective “good,” then we, as well as the individual taking the
IAT, have learned about whether the individuals biases are congruent with the
explicit positions that person expresses about weight. In all likelihood, if we had
only explicitly asked about people’s attitudes toward people who are thin versus
heavy, we would not see differences. Generally, people do not want to appear
biased, in this case, against those in a particular weight category.

The challenge of research is to appreciate what previous studies have shown
us (tradition) without becoming limited by them in the questions we can ask
(innovation). But with experience, our thought processes become routinized, reg-
ularized, and less likely to see the new in the old, to think outside the box. All too
soon we are unwilling to break out of the box. Are you up to the challenge?!

Theories: What They Are and Why They Matter

The chapter has devoted quite a bit of space to a description of how information
can be packaged in manageable ways to support the research process. There are
three important terms that reflect different kinds of “packaging”: hypotheses, the-
ories, and laws. In The Dictionary of Psychology (Corsini, 2002), a hypothesis is
defined as “a testable proposition based on theory, stating an expected empirical

Social desirability:
Responding to
experimental
stimuli and/or
scales in a way
that presents the
respondent in a
positive (socially
appropriate) light.
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principles and

hypotheses

that explain or
predict a group of
phenomena and
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verified by facts
or data” (Corsini,
2002, p. 994).

Law: “A theory
accepted as
correct, that has
no significant
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accounting for the
facts within its
domain” (Corsini,
2002, p. 536).

Figure 1.6 Venn Diagram

outcome resulting from specific observable conditions” (p. 463). This dictionary
defines a theory as “a body of interrelated principles and hypotheses that explain
or predict a group of phenomena and have been largely verified by facts or data”
(p. 994). A law is defined in this dictionary as “a theory accepted as correct, that
has no significant rivals in accounting for the facts within its domain” (p. 536).
Thus, a theory is the pivotal link between hypotheses, which are generated from
theories at the least-verified end of the spectrum, and laws, on the other end of
the spectrum, which emerge when a theory is viewed as having been consistently
verified and operates without challenge (Figure 1.6).

A question you might ask is whether the social and behavioral sciences have
any laws. Three-and-a-half pages of laws are listed in Corsini’s (2002) dictionary,
including the law of association, the law of belongingness, the law of common
fate, the law of effect, the law of mass action, the law of proximity, and the law of
vividness (pp. 537-540). These “laws” may conform to the idea of a theory being
accepted as correct and lacking significant rivals, but many social scientists might
have some difficulty easily coming up with an example of a “law” in their disci-
pline. In contrast, we could all probably think of some of the laws of thermody-
namics from high school; at the very least, we would know that there were laws of
thermodynamics. Many of us think of laws as those referred to as natural laws, in
terms of aspects of nature that predictably occur under specific conditions.

As is evident in that description, one challenge in the social and behavioral
sciences is that human behavior doesn't conform to this idea of invariable occur-
rence. As a result, in research, we spend most of our time testing hypotheses;
if we are fortunate, these hypotheses are generated within the context of a the-
ory. Thus, hypotheses and theories and their interrelationships are important to
understand.

Let’s further consider the importance of theories. One of the fundamental goals
of research is to provide information that allows us to predict what will happen in
future situations without having to retest the assumptions. For example, it would
be useful to know whether a given antibiotic, such as penicillin, works on a variety
of bacteria, and not just one type. Perhaps you remember taking amoxicillin, a
type of penicillin, for childhood ear infections. Amoxicillin, sometimes described
as a broad-spectrum antibiotic, has been demonstrated
to be effective in treating tonsillitis, bronchitis, and
pneumonia, among other bacterial infections. Thus,

scientists could claim the effectiveness of this drug
over a range of situations; it has generality.

One common definition of research is systematic
investigation with the goal of generalizable knowledge.
This definition comes from the federal regulations
‘ ‘ known as the revised Common Rule that most insti-

of Link Between

Law, Theory, and
Hypothesis

tutions follow to regulate how research is conducted
(this rule is discussed in Chapter 4 of this book).
Generalizable knowledge refers to the idea that the
knowledge gained from research applies beyond the
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circumstances and characteristics of the particular investigation (i.e., we should be
able to infer what will happen beyond the circumstances at hand).

How does this idea of generalizability relate to theory? At its core, a theory
provides an interrelated set of principles demonstrated to explain not just the sit-
uation in question but a group of phenomena. Such principles have been tested
and verified. Without theories, we would continually examine situations as if they
were unique, without appreciating what they have in common with other pre-
sumably related situations. We would not be in a position to predict behavior;
we would not appreciate how the variables under examination are related to each
other; and we would have a difficult time developing a comprehensive under-
standing of human behavior.

In the social and behavioral sciences, theories use interrelated concepts to
describe and predict behaviors (events) by making clear the relationships among
variables. In Ulrich’s (1991) Theory of Supportive Design, his explanatory frame-
work, he offers three dimensions predicted to enhance patients’ well-being in
health care settings. These dimensions are (1) positive distraction, (2) social sup-
port, and (3) perceived control. Having (1) positive aspects of the environment
(e.g., artwork, a view to nature, or music) to distract us from our worries; (2) the
social contact of others, either in person (accommodated by seating) or by phone,
e-mail, or Skype; and (3) the ability to control aspects of the environment around
us, for example, by using the remote control or adjusting the temperature, is the-
orized to lead to greater well-being. These three constructs have in common their
focus on the physical environment, on the one hand, and their predicted effect on
human well-being, on the other. Could we imagine generating hypotheses within
this theoretical framework? Before answering that question, let’s revisit the concept
of a hypothesis, which is based on a theory, is testable, and states an expected
empirical outcome based on observable data.

Try This Now 1.3

Come up with two hypotheses based on Ulrich’s (1991) Theory of Supportive
Design.

Theories are important because they help to organize and structure infor-
mation and provide a way to think about ideas. Theories provide a structured
foundation that should support the generation of hypotheses. At the same time,
in returning to one of the themes of this chapter, it is important to recognize that
biases may be embedded in theories. Shermer (1997, p. 46) quoted the physi-
cist and Nobel laureate Werner Heisenberg, who stated, “What we observe is not
nature itself but nature exposed to our method of questioning.” In the case of
Ulrich’s (1991) theory, for example, we may stop thinking of other dimensions of
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supportive design if we accept his three-factor model. You can see that research
questions are shaped by theory, and it is always a good idea to question whether
the theory is limiting how you might think about the topic. In the case of Ulrich’s
model, you might ask whether other aspects of design could be supportive beyond
the three dimensions he identifies. For example, perhaps maintenance and upkeep
need to be considered.

Ways in Which Theories May Differ:
Scope and Parsimony

Theories differ in scope, that is in how much territory they cover, or the range of
behaviors to which they apply. An example of one environmental theory broad in
scope is Urie Bronfenbrenner’s Ecological Systems Theory (Bronfenbrenner, 1977,
1979), which explains the various environmental contexts of child development.
There are five contexts in this theory: microsystem (immediate environment),
mesosystem (connections), exosystem (indirect environment), macrosystem
(social and cultural values), and chronosystem (changes over time). Thus, this
theory essentially covers the entire “landscape” of child development! In contrast,
Ulrich’s theory previously described is more limited in scope, applying more nar-
rowly to health facility design.

Theories may also differ in their parsimony, that is the extent to which few
rather than more explanations are needed to explain the phenomenon. Scope and
parsimony are distinct concepts. One could, for example, have broad scope but
need few explanations for the behavior(s). An example of a parsimonious theory
with broad scope is Lewin’s postulation (Lewin, 1933) that behavior is a function of
the person and the person’s environment (psychological life space) as experienced.
This theory was initially represented as B = (P E) and sometimes later as B= f(P x E).

In the history of science, parsimony appears frequently as a valued characteristic
of theories. What is known as Occam’s Razor, named after 14th century English
philosopher William of Occam, posits that, given competing explanations for a
phenomenon, the simplest one is best. The concept of the razor comes from the idea
of reducing (i.e., shaving) the explanations to the simplest. One advantage of such
simplicity is that it makes the theory easier to support (or falsify). This emphasis on
simple explanations does not originate (or end) with Occam, as Aristotle claimed
superiority of using fewer postulates or hypotheses. One can also point to Newton,
Einstein, Hawking, and others in support of this general concept (see, for example,
Baker’s entry on “Simplicity,” 2016, in the Stanford Encyclopedia of Philosophy).

Another aspect of theories to appreciate is that they are powerful; in some
instances, theories may become self-fulfilling (Ferraro et al., 2009). In their com-
mentary about why theories matter, Fabrizio Ferraro et al. cited the work of Carol
Dweck (2006), who showed that people’s beliefs about intelligence (whether
fixed vs. mutable/changeable) can shape their behavior. In particular, those who
believed that intelligence was fixed behaved differently (e.g., avoided tasks where

The Research Experience



