


Essential 
Statistics for 
Public Managers 
and Policy 
Analysts

Fourth Edition



CQ Press, an imprint of SAGE, is the leading publisher of books, periodicals, and 

electronic products on American government and international a�airs. CQ Press 

consistently ranks among the top commercial publishers in terms of quality, as 

evidenced by the numerous awards its products have won over the years. CQ 

Press owes its existence to Nelson Poynter, former publisher of the St. Petersburg 

Times, and his wife Henrietta, with whom he founded Congressional Quarterly in 

1945. Poynter established CQ with the mission of promoting democracy through 

education and in 1975 founded the Modern Media Institute, renamed �e 

Poynter Institute for Media Studies a�er his death. �e Poynter Institute (www.

poynter.org) is a nonpro�t organization dedicated to training journalists and 

media leaders. 

In 2008, CQ Press was acquired by SAGE, a leading international publisher of 

journals, books, and electronic media for academic, educational, and professional 

markets. Since 1965, SAGE has helped inform and educate a global community 

of scholars, practitioners, researchers, and students spanning a wide range 

of subject areas, including business, humanities, social sciences, and science, 

technology, and medicine. A privately owned corporation, SAGE has o�ces in 

Los Angeles, London, New Delhi, and Singapore, in addition to the Washington 

DC o�ce of CQ Press.



Essential 
Statistics  

for  
Public Managers  

and Policy Analysts

Fourth Edition

Evan Berman

Victoria University of Wellington

XiaoHu Wang

City University of Hong Kong



FOR INFORMATION:

CQ Press

An imprint of 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/I 1 Mohan Cooperative Industrial Area

Mathura Road, New Delhi 110 044

India

SAGE Publications Asia-Paci�c Pte. Ltd.

3 Church Street

#10-04 Samsung Hub 

Singapore 049483

 

Acquisitions Editor: Carrie Brandon

Editorial Assistant: Duncan Marchbank

eLearning Editor: John Scappini

Production Editor: Bennie Clark Allen

Copy Editor:  Sarah J. Duffy

Typesetter: C&M Digitals (P) Ltd.

Proofreader: Jen Grubba

Indexer: Maria Sosnowski

Cover Designer: Anupama Krishnan

Marketing Manager: Jennifer Jones

Copyright © 2018 by CQ Press, an imprint of SAGE.  

CQ Press is a registered trademark of Congressional 

Quarterly Inc.

All rights reserved. No part of this publication may be 

reproduced or transmitted in any form or by any means, 

electronic or mechanical, including photocopy, recording, 

or any information storage and retrieval system, without 

permission in writing from the publisher.

Printed in the United States of America.

All trademarks depicted within this book, including 

trademarks appearing as part of a screenshot, �gure, or 

other image are included solely for the purpose of illustration 

and are the property of their respective holders. The use of 

the trademarks in no way indicates any relationship with, or 

endorsement by, the holders of said trademarks. SPSS is 

a registered trademark of International Business Machines 

Corporation. Excel is a registered trademark of Microsoft 

Corporation. All Excel screenshots in this book are used 

with permission from Microsoft Corporation.

Library of Congress Cataloging-in-Publication Data

Names: Berman, Evan M., author. | Wang, XiaoHu,  

1962- author.

Title: Essential statistics for public managers and policy 

analysts / Evan Berman, Victoria University of Wellington, 

XiaoHu Wang, City University of Hong Kong.

Description: Fourth edition. | Los Angeles : SAGE/CQ 

Press, 2017. | Includes index.

Identi�ers: LCCN 2016034389 | ISBN 9781506364315  

(pbk. : alk. paper)

Subjects:  LCSH: Social sciences—Statistical methods.

Classi�cation: LCC HA29 .B425 2017 | DDC 519.5—dc23

LC record available at https://lccn.loc.gov/2016034389

17 18 19 20 21 10 9 8 7 6 5 4 3 2 1



CONTENTS

Tables, Figures, and Boxes xii

Preface xvi

Acknowledgments xxi

Statistics Roadmap xxii

Section I: Introduction 1

Chapter 1 

Why Statistics for Public Managers and Policy Analysts? 4

Chapter Objectives 4

Role of Data in Public Management 4

Competency and Pro�ciency 6

Ethics in Data Analysis and Research 10

Summary 15

Key Terms 15

Section II: Research Methods 17

Chapter 2 

Research Design 21

Chapter Objectives 21

Introducing Variables and �eir Relationships 21

Program Evaluation 26

Six Steps 28

Rival Hypotheses and Limitations of Experimental Study Designs 30



vi Contents

A Bit More: Extending through Quasi-experimental Design 32

Summary 38

Key Terms 39

Chapter 3 

Conceptualization and Measurement 42

Chapter Objectives 42

Measurement Levels and Scales 42

Conceptualization 47

Operationalization 49

Index Variables 52

Measurement Validity 54

Summary 56

Key Terms 57

Chapter 4 

Measuring and Managing Performance: Present and Future 59

Chapter Objectives 59

Performance Measurement 60

�e Logic Model 61

Further Examples 65

Managing Performance 66

E�ciency, E�ectiveness, and a Bit More 68

Peering Into the Future: Forecasting 72

Summary 75

Key Terms 76

Chapter 5 

Data Collection 78

Chapter Objectives 78

Sources of Data 79

Administrative Data 79

Secondary Data 81

Surveys 83

Other Sources 87

Sampling 88

When Is a Sample Needed? 89

How Should Samples Be Selected? 89

How Large Should the Sample Be? 91

Data Input 94

Putting It Together 96

Summary 98

Key Terms 99



Contents vii

Section III: Descriptive Statistics 103

Chapter 6 

Central Tendency 105

Chapter Objectives 105

�e Mean 106

�e Median 110

�e Mode 112

Summary 112

Key Terms 113

Appendix 6.1: Using Grouped Data 113

Chapter 7  

Measures of Dispersion 117

Chapter Objectives 117

Frequency Distributions 118

Standard Deviation 121

De�nition 121

Some Applications of Standard Deviation 124

Summary 127

Key Terms 127

Appendix 7.1: Boxplots 127

Chapter 8 

Contingency Tables 132

Chapter Objectives 132

Contingency Tables 133

Relationship and Direction 135

Pivot Tables 138

Summary 143

Key Terms 143

Chapter 9 

Getting Results 145

Chapter Objectives 145

Analysis of Outputs and Outcomes 146

Analysis of E�ciency and E�ectiveness 147

Analysis of Equity 150

Quality-of-Life Analysis 153

A Bit of Forecasting, Too 156

Some Cautions in Analysis and Presentation 159

�e Use of Multiple Measures 159

Treatment of Missing Values 160



viii Contents

Summary 161

Key Terms 162

Appendix 9.1: Forecasting with Periodic E�ects 162

Section IV: Inferential Statistics 165

Chapter 10 

Introducing Inference: Estimation from Samples 168

Chapter Objectives 168

From Sample to Population   169

Statistical Estimation of Population Parameters 171

Large-Sample Con�dence Intervals for a Mean 171

Small-Sample Con�dence Intervals for a Mean 173

Con�dence Intervals for a Proportion (Percentage) 174

Summary 175

Key Terms 176

Chapter 11 

Hypothesis Testing with Chi-Square 177

Chapter Objectives 177

What Is Chi-Square? 178

Hypothesis Testing 180

�e Null Hypothesis 181

Statistical Signi�cance 183

�e Five Steps of Hypothesis Testing 184

Chi-Square Test Assumptions 186

Statistical Signi�cance and Sample Size 188

�e Goodness-of-Fit Test 191

A Nonparametric Alternative 192

Summary 193

Key Terms 194

Appendix 11.1: Rival Hypotheses: Adding a Control Variable 194

Appendix 11.2: Some Nonparametric Tests for Speci�c Situations 196

Chapter 12 

The T-Test 202

Chapter Objectives 202

T-Tests for Independent Samples 203

T-Test Assumptions 205

Working Example 1 208

Working Example 2 209



Contents ix

Two T-Test Variations 212

Paired-Samples T-Test 212

One-Sample T-Test 214

Nonparametric Alternatives to T-Tests 215

Summary 217

Key Terms 218

Chapter 13 

Analysis of Variance (ANOVA) 221

Chapter Objectives 221

Analysis of Variance 222

ANOVA Assumptions 224

A Working Example 224

Beyond One-Way ANOVA 228

A Nonparametric Alternative 229

Summary 230

Key Terms 231

Chapter 14 

Simple Regression 233

Chapter Objectives 233

Simple Regression 234

Scatterplot 234

Test of Signi�cance 235

Assumptions and Notation 237

Pearson’s Correlation Coe�cient 239

Spearman’s Rank Correlation Coe�cient 241

Summary 241

Key Terms 244

Chapter 15 

Multiple Regression 246

Chapter Objectives 246

Model Speci�cation 247

A Working Example 250

Further Statistics 252

Goodness of Fit for Multiple Regression 252

Standardized Coe�cients 253

F-Test 254

Use of Nominal Variables 254

Testing Assumptions 256

Outliers 257



x Contents

Multicollinearity 258

Linearity 259

Heteroscedasticity 260

Autocorrelation 262

Measurement and Speci�cation 264

Summary 266

Key Terms 267

Section V: Further Statistics 271

Chapter 16  

Logistic and Time Series Regression 273

Chapter Objectives 273

�e Logistic Model 274

A Working Example 275

Calculating Event Probabilities 276

Time Series in Multiple Regression 280

Autocorrelation 280

Correcting Autocorrelation 281

Policy Evaluation 282

Lagged Variables 284

Forecasting with Leading Indicators 286

Summary 287

Key Terms 287

Chapter 17  

Survey of Other Techniques 289

Chapter Objectives 289

Path Analysis 289

Beyond Path Analysis 293

Statistical Forecasting 294

Curve Estimation 295

Exponential Smoothing 296

ARIMA 298

Survival Analysis 299

Beyond Life Tables 300

Factor Analysis 301

Beyond Factor Analysis 302

Summary 304

Key Terms 305



Contents xi

Appendixes

A: Normal Distribution 308

B: Chi-Square (c2) Distribution 309

C: T-Test Distribution 310

D: Durbin-Watson Distribution 312

E: F-Test Distribution 313

Glossary 317

Index 333

About the Authors 344



xii Contents

TABLES, FIGURES, AND BOXES

TABLES

1.1 Ethics in Research and Analysis 14

3.1 Measuring High School Violence 50

3.2 Creating an Index Variable 54

4.1 Anger Management Performance Measures 64

5.1 Comparing Mail, Internet, Phone, and In-Person Surveys 87

5.2 Relationships between Sample Size and Sampling Error 92

6.1 Illustration of Grouped Data 114

7.1 Frequency Distribution: Employee Survey 120

8.1 Year of Promotion by Gender 135

8.2 Year of Promotion by Gender: Column Percentages 136

8.3 Row and Total Percentage 136

8.4 Gender by Year of Promotion 136

8.5 Positive and Negative Relationships 139

8.6 Mean Performance Scores by Gender and Year of Promotion 141

8.7 Mean Performance Scores by Gender and Year of Promotion 143

9.1 Number of Courses Completed by Participants 146

9.2 Full-Time Employment Rates for Job Training  

Program Participants 149

9.3 Does the Training Matter? A Comparison 149

9.4 Graduation Rates (Number of Graduates per Teacher) at  

Two Schools 151

9.5 Incentives and A�ordable Housing Programs in 20 Cities:  

A Contingency Table Analysis 152

9.6 Budget and Quality-of-Life Index: A Contingency Table Analysis 154

9.7 Annual In�ation Rates: Percentages 158

9.8 Forecasted Budget Using PMA 158

9.9 Forecasted Budget Using Average Changes 158

9.10 Predicted Budget: Forecast Ratio 159

9.11 Missing Revenue Data 161

11.1 Year of Promotion by Gender: Frequencies and  

Percentages (frequency counts in parentheses) 178

11.2 Year of Promotion by Gender: Expected Frequencies 179

11.3 Year of Promotion by Gender: Expected Frequencies 181

11.4 Training Participation and Employment 187

11.5 Calculating c2 for Job Training Performance 187

11.6 Year of Promotion by Gender: Observed and Expected Counts 189

11.7 Test Failure Rates 192

11.8 U.S. Census Response by Age Groups 192

12.1 Independent-Samples T-Test: Output 210

12.2 Independent-Samples T-Test: Output 213



Contents xiii

12.3 Paired-Samples Data 214

12.4 Rankings of Two Groups 216

12.5 Wilcoxon Signed Rank Test 217

13.1 Variable Transformation 227

13.2 ANOVA Table 227

13.3 Homogeneous Subsets 227

13.4 Two-Way ANOVA Results 230

13.5 Kruskal-Wallis H-Test of One-Way ANOVA 230

14.1 Simple Regression Output 238

14.2 Ranks of Two Variables 241

15.1 Multiple Regression Output 251

15.2 Recoding of Variables 256

16.1 Logistic Regression Output 277

16.2 Calculating Event Probability 278

16.3 Calculating First-Order Di�erences 283

16.4 Time Series Regression Output 285

17.1 Calculating Direct and Indirect E�ects on Employment 292

17.2 Censored Observations 300

17.3 Life Table Results 300

17.4 Factor Analysis 303

FIGURES

4.1 Outcomes under Alternative Scenarios 75

5.1 Data Input in a Spreadsheet 95

7.1 Histogram 121

7.2 Graphical Displays 121

7.3 Small and Large Standard Deviation 123

7.4 Normal Distribution: Bell-Shaped Curve 124

7.5 Standard Normal Distribution 126

8.1 Promotion Rates 139

9.1 Participation in Training Courses: A Bar Chart 148

9.2 Employment Rates for Four Training Cycles: A Bar Chart 148

9.3 Employment Rate for Two Groups  149

9.4 Graduation Rates (Number of Graduates per Teacher) over Time:  

A Line Chart Analysis 151

9.5 Incentives and A�ordable Housing Construction: A 3-D  

Pie Chart Analysis 152

9.6 Budget and Quality of Life: A 3-D Bar Chart 154

10.1 Probability Distribution of the Poverty Rate: A Histogram 175

12.1 �e T-Test: Mean Incomes by Gender 205

12.2 Equal and Unequal Variances 208

12.3 Perception of High School Safety among 10th Graders 210

12.4 Untransformed Variable: Watershed Pollution 212



xiv Contents

12.5 Transformed Variable: Watershed Pollution 212

13.1 ANOVA: Signi�cant and Insigni�cant Di�erences 223

13.2 Group Boxplots 227

13.3 Watershed Loss by Population 228

14.1 Scatterplot 235

14.2 �ree Examples of r 240

15.1 Dependent Variable: Productivity 253

15.2 Regression and Residual Sum of Squares 255

15.3 Impact of Outliers 258

15.4 Outlier Detection 258

15.5 Multicollinearity 259

15.6 Curvilinear Relationship with Regression Line 260

15.7 Detecting Curvilinearity 261

15.8 Heteroscedasticity 262

15.9 Autocorrelation 264

16.1 Logistic Curve 275

16.2 Autocorrelation 281

16.3 Durbin-Watson Critical Values 281

16.4 Policy Variables 285

17.1 Path Analysis 291

17.2 Path Analysis 292

17.3 Path Analysis Results 292

17.4 SEM Model 294

17.5 Curve Estimation I 296

17.6 Curve Estimation II 297

17.7 Exponential Smoothing 297

17.8 ARIMA 298

17.9 Probability Density 301

“IN GREATER DEPTH . . . ” BOXES

2.1 Program Evaluation in Practice 34

2.2 Research Designs 35

3.1 Likert Scales 44

3.2 Writing the Report 46

4.1 Cost-Bene�t Analysis 71

5.1 Community Surveys 84

5.2 Writing Up Your Methods 93

6.1 Weighting Your Data 109

7.1 Writing It Up . . . 122

8.1 Community Indicators 142

9.1 Unique Characteristics of Performance Analysis in the  

Public and Nonpro�t Sectors 155



Contents xv

10.1 �e Central Limit �eorem and Normal Distribution 171

11.1 Power and Sample Size 190

12.1 Use of the T-Test in Performance Management: An Example 215

14.1 Crime and Poverty 242

15.1 Assumption Testing in Multiple Regression 263

15.2 An Application of Multiple Regression in  

Performance Management 265

16.1 Logistic Regression in Research 279



PREFACE

�is fourth edition of Essential Statistics for Public Managers and Policy Analysts 

continues the positive features of the previous editions: brevity, straightforward 

instruction, and hands-on application—the de�ning features of this textbook and 

set. �is edition, like the previous ones, continues to provide professors with a 

�exible approach that is student-friendly, professor-friendly, and meets learning 

outcomes. Professors who teach statistics know well the challenge of balancing 

the teaching of statistical concepts with providing the practical applications that 

students value. �is book is very math-friendly, eliminating the need for students 

to make complex calculations—that’s what computers will do—and professors 

have freedom to tailor the material in ways that best suits their learning 

objectives, adding their own material or additional exercises. �e book and its 

set are a complete and adaptable teaching resource, helping professors maximize 

their success for what they want to do in this course. Professors can quickly adapt 

the material to the abilities of their students and the availability of so�ware—be 

that Excel, SPSS*, or other programs. Students will �nd this a quick and easy 

read (as much as any statistics book can possibly be), and academic programs 

can rest assured that this text is consistent with helping them meet post-2009 

accreditation standards of the Network of Schools of Public Policy, A�airs, and 

Administration (NASPAA), which accredits programs in public a�airs, such as 

those in public policy, public administration, and public management.   

We are truly honored and humbled by the widespread and increased use 

of this text. �e last edition received highly favorable reviews in the leading 

journal of the discipline, Journal of Public Administration Research and �eory,1 

calling it “e�ective,” “student friendly,” and “leading,” providing students with 

*SPSS is a registered trademark of International Business Machines Corporation.
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“su�cient grounding to e�ectively apply a wide array of statistical tools to 

inform better administrative or policy decisions.” Not only is this book used 

in programs of public policy and public administration, but adoption lists also 

show increasing use in such programs as criminal justice, urban a�airs, public 

health, political science, psychology, and nursing, too. With this edition, Essential 

Statistics continues to o�er a conceptual understanding and practical application 

of statistics that is its hallmark. �is edition has again bene�ted from user and 

reviewer feedback. Speci�cally, we made the following improvements:  

•	 We added even more policy-relevant examples in the text.

•	 We dropped the separate chapter on nonparametric statistics and moved 

what was relevant to the preceding Chapter 11, dealing with chi-square. 

Very few users actually used this prior chapter (the original chapter 

remains available as supplemental e-learning for instructors).

•	 We have provided a brief, new Chapter 10, which provides more coverage of 

probability theory and sampling distributions, as requested by some users.

•	 We solicited applications and syllabi from users and made these available, 

either in the textbook or as teaching material. �e latter is our attempt at 

some “crowdsourcing.”

•	 We combined the previous edition’s three chapters on advanced statistics 

into two chapters, as feedback shows that instructors lack time to 

cover this material. In doing so, we also moved non-regression-based 

forecasting to Chapter 9 (with an appendix, too).

•	 We added a new dataset on public expenditures for conservation and 

associated exercises in the workbook (Exercising Essential Statistics).

•	 We slightly reduced the length of the book. 

�e success of this book con�rms that people want a practical approach to 

doing and using analysis. �e conceptual and hands-on approach in Essential 

Statistics is popular among students and professors alike; the availability of 

user-friendly and a�ordable statistical so�ware has long since ended much of 

the rationale for doing hand calculations. �e text restricts hand calculations 

to situations in which they strengthen and enhance students’ understanding 

of basic statistical concepts (such instances are very few). �e text presents the 

assumptions, purposes, and applications of statistics, illustrated by real-world 

examples and numerous tables, charts, and graphs. Learning objectives start o� 

each chapter, and key terms are set in bold italic in the text and listed at the end 

of chapters for quick and easy review. �e book gets to the point quickly, and 

there are “In Greater Depth . . . ” features and “Getting Started” and “Key Point” 

boxes that point students in useful directions.

�is book is for both one- and two-semester courses. If the program 

requirement is for a separate course on statistics, the instructor may want 
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to exclude some of the book’s material on research methods. Yet those early 

chapters may serve as a handy refresher for some students. If the program 

requirement combines quantitative methods with research methods, then the 

section on research methods provides needed material, and such courses may 

skip some of the later chapters in the book, which cover advanced topics. �e 

additional datasets and exercises help strengthen both types of courses.

Finally, globalization and internationalization are occurring in full force, and 

this book is used outside the United States, too. Also, since the second edition, 

Evan moved from Louisiana State University to Victoria University of Wellington, 

New Zealand’s only school of government, and XiaoHu moved from the University 

of Central Florida to the City University of Hong Kong, which has one of Asia-

Paci�c’s premier research programs in public administration. Yet U.S. professors 

and students should rest assured that we are �rmly committed to meeting their 

needs and requirements, including for NASPAA accreditation. Indeed, Evan 

has been promoting NASPAA-based accreditation in New Zealand, and several 

programs in Asia-Paci�c are now NASPAA-accredited or currently seeking that.

A UNIQUE LEARNING PACKAGE

�is textbook is part of a unique resource set consisting of several valuable 

teaching tools. Developed in tandem with one another, each piece has been 

cra�ed as part of a larger learning package to enhance and reinforce lessons 

learned in the classroom.

Exercising Essential Statistics

�e accompanying workbook complements the textbook. Its aim is to strengthen 

students’ learning and extend their ability to apply the material from the text, 

o�ering them opportunities to practice through carefully cra�ed exercises. �is 

fourth edition of Exercising Essential Statistics contains even more exercises for 

students to work through, from which instructors can choose. Corresponding 

directly to the core text, workbook chapters cover the same learning objectives 

and consist of four parts that facilitate learning, testing, and application. �e �rst 

part, “Q&A,” identi�es key learning points in a question-and-answer format to 

help students test their comprehension. �e second part, “Critical �inking,” 

contains open-ended questions designed to stimulate students’ thinking and 

deepen their insight. �e questions carry the material one step further and are 

excellent for in-class teaching, discussion sections, and homework assignments. 

�e third part, “Data-Based Exercises,” includes computer-based applications 

that use the datasets provided on the companion website: http://study.sagepub.

com/bermaness4e. �ese exercises will help students get comfortable working 

with data. �e fourth section, “Further Readings,” lists other books, resources, 

and examples for anyone interested in further research. Workbook pages are 
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perforated and three-hole punched so that students can easily turn in work for 

credit and later save it for reference.

�e datasets re�ect students’ and professors’ preferences for real-life data 

that shed light on important problems and issues that arise when working with 

data. �e datasets cover experiences of the public and nonpro�t sectors. �ey 

are based on employee and citizen surveys as well as environmental, welfare, and 

public safety data. �is fourth edition includes new datasets, such as quality-

of-life indicators for cities and data relevant to nonpro�t organizations. In a 

few instances, plausible hypothetical data are used. �e sets include both cross-

sectional and time series data. �ey contain complete documentation, including 

survey instruments, which many readers will �nd useful. Data are provided in 

Excel, SPSS, Stata, SAS, and SYSTAT formats so that students can access these 

sets with a range of so�ware programs (or import them into another program of 

their choice). Recognizing the widespread use of Excel and SPSS, the workbook 

includes chapters on Excel and using SPSS. �e last chapter of the workbook 

provides documentation for the datasets available on the companion website: 

http://study.sagepub.com/bermaness4e.

�e workbook and datasets span a wide range of areas and are designed 

to support integration with other areas of study in master’s degree programs in 

public policy and public administration. �e workbook covers many examples 

from human resources management, organizational behavior, budgeting, 

and public policy. �e problems are written with those students in mind who 

have not yet taken these courses. In addition, the datasets are quite extensive, 

enabling professors to develop additional applications in the areas they choose to 

emphasize.

Instructor Resources

A complete suite of instructor resources—created by the authors—are available 

to adopters. Homework assignments, test questions, PowerPoint lecture slides, 

sample syllabi, and a solutions manual to the workbook’s exercises will help 

lessen class prep time and assist with teaching. To access these resources, 

please go to http://study.sagepub.com/bermaness4e  to register and download 

materials.

Note

1. Yahong Zhang, “Teaching Statistics with E�ective Textbooks,” Journal 

of Public Administration Research and �eory 24 (2014): 246–53; Adam 

Douglas Henry, “�e Challenge of Statistics Education in Master of Public 

Administration Programs: A Review of Two Popular Textbooks,” Journal of 

Public Administration Research and �eory 24 (2104): 235–43.
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SECTION

I

Introduction

For many professionals and students, past experiences with statistics o�en 

have been less than fully satisfying—perhaps nightmares best forgotten. �is 

is increasingly unnecessary and doubly unfortunate, as it also deprives of 

professional abilities, impacts, and rewards. �is book, now in its fourth edition, 

is guided by the underlying philosophy that statistics is an enterprise that is both 

increasingly easy and practical. Modern advances in computers and so�ware 

have reduced the importance of hand calculations, allowing students to work 

readily with real-life applications. Conceptual understanding and application are 

central to statistics, not arithmetic and cumbersome calculations. And practices 

in policy analysis and management require quantitative abilities to a varying but 

necessary extent, with “big data” and real-time delivery and accountability, now 

more than ever.

For public managers and analysts, this book shows how to apply the 

principles and practices of statistics to problems of public management 

and policy analysis. Whether through program evaluation; policy analysis; 

performance measurement or management; or program client, citizen, or 

employee surveys, statistics o�ers public managers and policy analysts ample 

opportunities for “speaking truth to power”1 and improving their communities 

or agencies. In doing so, these professionals inform public discourse, add value to 

democratic processes at all levels of government, and improve programs.
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�is book is part of a set that consists of

 • A textbook: Essential Statistics for Public Managers and Policy Analysts

 • A workbook: Exercising Essential Statistics, which includes

{{ Exercises with applications in public management and policy analysis

{{ Datasets and presentations in various formats

�e textbook can be used apart from the workbook (it stands alone), and the 

workbook, while assuming the use of a statistical so�ware package for analysis, 

is not committed to any particular so�ware. �e textbook is written in an 

accessible, direct, and economical style, and includes features that make it easier 

to understand statistics and to bene�t from its application. A �owchart located 

in the front of the book, called the “Statistics Roadmap,” is a quick reference tool 

that will help guide readers to choose the correct statistical method for their 

research. From there, chapters build upon each other, taking the reader from the 

very fundamentals of research design all the way through advanced statistics. 

Each chapter begins with a list of learning objectives—the skills and concepts 

students can expect to know when they have �nished reading. Key terms are 

shown in bold italic and are listed at the end of each chapter for easy reference.

�e workbook extends conceptual understanding through application of 

statistics principles, drawing on the practical problems. �e workbook chapters 

correspond to the equivalent chapters in the textbook and are organized in four 

parts: “Q & A” reinforces key learning points and assists in test preparation; 

“Critical �inking” stimulates insight into statistics principles; “Data-Based 

Exercises” emphasizes hands-on skill-building and additional applications; and 

“Further Reading” recommends books for further study in areas of interest. 

�e workbook is an integral part of this set and is recommended. �e datasets 

are based largely on real-life data and include employee and citizen surveys, as 

well as topics of environmental, welfare, and public safety interest, relevant to 

all levels of government. �e last chapter of the workbook contains complete 

documentation for the datasets. �e workbook includes a tutorial for using SPSS 

and advanced Excel features. �e website for accessing the datasets is http://

study.sagepub.com/bermaness4e, which includes bonus material, too, such as 

reports. Data are provided in Excel, SPSS, and other common formats (such as 

Stata and SYSTAT).

�e workbook, together with these datasets, shows students how to apply 

statistics to practical problems in the real world. We hope that a�er using this 

learning package, readers will see how practical and easy statistics can be and 

how the e�ective use of statistics can help them. We’d like to hear from you. Please 

let us know what features you like and what should be improved upon. Or feel 

free to contribute a problem or example from your experience—if you wish, we 
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can share it with others through the website. Don’t be shy—our email is below! 

Now, let’s get started.

Evan Berman (evanmberman@gmail.com)

XiaoHu Wang (xwang1989@gmail.com)

Note

1. �is old phrase is borrowed from the classic work of Aaron Wildavsky, 

Speaking Truth to Power (Boston: Little, Brown, 1979).



CHAPTER

1

Why Statistics for Public 

Managers and Policy Analysts?

CHAPTER OBJECTIVES

A�er reading this chapter, you should be able to

 • Appreciate the importance of using data in public management and 

policy analysis

 • Identify levels of competency and pro�ciency in data analysis

 • Describe strategies for increasing pro�ciency in data analysis

 • Understand the importance of ethical principles in data analysis

ROLE OF DATA IN PUBLIC MANAGEMENT

Why research? Why statistics? �e ethos of public management is to “go 

out and make a di�erence,” not to sit behind a desk and crunch numbers. 

Public managers o�en join agencies because they seek to serve and help their 

communities and country. Not surprisingly, some managers are puzzled by the 

suggestion of engaging in research and statistics: research appears boring in 

comparison with developing and implementing new programs, and statistics 

seems, well, impossibly challenging with little payo� in sight.

In fact, analytical techniques involving research and statistics are 

increasingly in demand. Many decisions that public and nonpro�t managers 
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make involve data and analysis, one way or another. Consider the following 

common uses of analysis and data.

First, data and objective analysis o�en are used to describe and analyze 

problems, such as the magnitude of environmental disasters (for example, oil 

spills), the extent of social and public health problems (such as homelessness or 

the AIDS epidemic), the extent of lawlessness, the level of economic prosperity 

or stagnation, or the impact of weather-related problems such as brought on by 

hurricanes and snowstorms. For example, it matters whether the illiteracy rate 

among 12-year-olds is 3 percent or 30 percent, or somewhere in between. By 

describing the extent of these problems and their underlying causes accurately, 

managers are able to better formulate e�ective strategies for dealing with them. 

Policy analysis o�en begins by describing the extent and characteristics of 

problems and the factors associated with them.

Second, data are used to describe policies and programs. What are programs 

and policies expected to achieve? How many services are programs expected to 

provide? What are some milestones of achievement? How much will a program 

cost? �ese questions involve quanti�able answers, such as the number of 

national guardsmen brought in to assist with search and rescue e�orts a�er a 

major hurricane, or the number of evacuees for whom o�cials expect to provide 

refuge. Analysis helps think about policies and programs in detailed ways, linking 

resources to e�orts to outputs and �nal outcomes, and a need exists to attach 

numbers to these elements, such as the level of resources committed to literacy 

programs and their results, and so on. Policies and programs can be described 

in quite detailed ways, involving distinct program activities, the duration and 

geographic scope of activities, and sta�ng levels and area program budget data.

�ird, policies and programs produce much routine, administrative data that 

are used to monitor progress and prevent fraud. For example, hospitals produce 

a large amount of data about patient visits, who attended them, their diagnoses, 

billing codes, and so on. Regulatory programs produce data about inspections and 

compliance. In many states, gaming devices (such as slot machines) are monitored 

electronically to ensure that taxes are collected and that they are not tampered with. 

Administrative data assist in monitoring policies and programs, and managers are 

expected to be familiar with these data, and provide careful tracking of them.

Fourth, analysis is used to guide and improve program operations. Data 

can be brought to bear on problems that help managers choose among 

competing strategies. Some examples are the “big data” uses by large city policy 

departments, and increasingly broader “Citistat” programs that track a broad 

number of services to citizens. But examples are found at all levels, including 

in departments that lack expensive data systems. A modest amount of data and 

a spreadsheet can be su�cient for a “what-if ” analysis that assesses the cost-

e�ectiveness of alternative courses of action. In addition, systematic surveys 

provide valid and objective assessments of citizen and client needs, priorities, and 

perceptions of programs and services that are also used to improve programs.
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Fi�h, data are used to evaluate outcomes. Legislatures and citizens want 

to know what return they are getting from their tax dollars. Did programs and 

policies achieve their aims? Did they produce any unexpected results? Most grant 

applications require public managers to be accountable for program outcomes. 

Public managers must demonstrate that their programs are producing e�ective 

outcomes and that they are doing so in cost-e�ective ways. �is demand for 

outcome evaluation and monitoring far exceeds any requirement of proper funds 

management; it requires a comprehensive framework. Analysis can also be used 

to determine the impact of di�erent conditions on program e�ectiveness, leading 

to suggestions for improving programs.

Data and analysis are thus omnipresent in 

programs and policies. �ey are there at every stage, 

from the inception of programs and policies to their 

very end. Of course, decisions are also based on 

personal observations, political consensus, anecdotal 

and impressionistic descriptions, and the ideologies of 

leaders. Yet analysis and data o�en are present, too, one 

way or another. Speci�cally, quantitative analysis aids in providing an objective, 

factual underpinning of situations and responses. Even more, analysis is more 

than data analysis; it is grounded in research methods that provide a rigorous 

way of understanding policies and programs, and about asking certain questions 

about them. Analysis helps examine and quantify the extent of problems, 

solutions, and likely impact of proposed strategies in ways that other information 

seldom can. At the very least, a focus on facts and objective analysis might reduce 

judgment errors stemming from overly impressionistic or subjective perceptions 

that are factually incorrect. Managers are expected to bring data and analysis to 

the decision-making table.

COMPETENCY AND PROFICIENCY

Competencies. Analysis requires competency and pro�ciency. �e accrediting 

organization, the Network of Schools of Public Policy, A�airs, and 

Administration (NASPAA), requires that such programs in public policy and 

administration provide evidence of their graduates’ abilities in �ve “universal 

required competencies,” and most (if nearly all) programs require statistics to 

help meet this. Students must have skills to participate in and contribute to the 

policy process; lead and manage in public governance; communicate and interact 

productively with a diverse and changing workforce and citizenry; analyze, 

synthesize, think critically, solve problems, and make decisions; and articulate 

and apply a public service perspective.1 As Henry notes, “empirical data and 

analysis are important forms of currency in the policy process . . . and one 

must be aware of the potential misuse of statistical analysis,”2 hence requiring 

Getting Started

How are these uses 

of data and analysis 

present in your field?
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foundation in research methods and the ability to produce valid conclusions 

from data, generate data in valid ways, and communicate these e�ectively 

to diverse stakeholders and leaders. Statistics are obviously also involved in 

managing organizations, analyzing performance, workforce issues, �nancial 

management, and more, while applying a public service perspective further 

shapes the content (what is analyzed) and the communication of analysis. �us, 

consensus exists that the statistics course contributes in many ways to meeting 

NASPAA accreditation standards.

Other accreditation bodies also recognize the role of quantitative skills. 

�e relatively new International Commission on Accreditation of Public 

Administration Education and Training Programs (ICAPA) dra�ed its 

standards in cooperation with a United Nations task force. It states that 

curriculum components should include the “application of quantitative 

and qualitative techniques of analysis” in such areas as “institutional and 

developmental economics,” “policy and program formulation, analysis, 

implementation and evaluation,” and “decision-making and problem-solving.”3 

�e European Association for Public Administration Accreditation (EAPAA) 

follows a similar, “mission-based” accreditation approach as NASPAA, but 

without identifying �ve speci�c competencies. Rather, it states that programs 

must provide evidence that “curriculum components . . . produce professionals 

capable of intelligent, creative analysis and communication, and action in the 

public sector,” that “courses taken to ful�l the core curriculum components 

provide research methods,” and that the program includes “adequate training of 

practical skills.” Having some level of quantitative ability is surely consistent with 

this, too, of course.4

In short, the overwhelming consensus is that public managers and policy 

analysts need a �rm grasp on analyzing data and their uses in policy and 

managerial processes, though programs have much leeway to de�ne the way 

they bring statistics and analysis to furthering this. �is capacity for leading 

policy and management implies the need for six competencies for analysis. 

First, managers and analysts should be familiar with data sources in their lines of 

business. �ey will need to know what data are available and to what uses they 

are commonly put. For example, are they used for monitoring? For estimating 

service needs? For determining program e�ciency? For describing community 

conditions? Managers will also need to assess the validity of these data, and know 

the criteria by which validity is judged, including the processes and purposes 

for which they have been collected. Indeed, managers will need to know what 

sources of intelligence exist in their area, and data sources are an important and 

necessary part of that.

Second, managers and analysts need competencies to gather their own 

data. Simply, existing data do not always address important issues at hand. 

For example, they may not be adequate to determine client needs or evaluate 
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programs. �e ability to collect new data implies familiarity with and 

competencies in conducting di�erent types of research, such as archival research, 

or in conducting scienti�c population or program client surveys. Many managers 

value the ability of their sta� to conduct these types of research. Client and 

citizen surveys are increasingly a staple of public management. Sometimes, data 

are assembled from ongoing operations or large, “big data” sets in ways that 

provide analysts with the datasets they need.

�ird, public managers and analysts need to be able to analyze the data. 

Without analysis, it is not possible to generate meaningful information about 

program e�ciency and e�ectiveness, for assessing whether a program is on 

track, and for determining and identifying new client needs. Analysis requires 

competency in statistics. Analysis must be done in ways that shine light on 

important problems. It must also be done in ways that are sound, defensible, 

objective, and consistent with current practice. Policy analysts are o�en called 

upon to put existing data to new uses; this requires the development of creative 

skills and insight.

Fourth, public managers and analysts should be able to communicate their 

results. Communication requires the ability to explain complex or abstract 

concepts in ways that are suited to very di�erent audiences—both those with 

very little understanding of statistics as well as those with deep professional skills. 

Results should be explained in simple ways that are easy to understand without 

oversimplifying. Communication also involves e�ective writing and presentation 

skills; yes, analysts must also be able to produce clear, professional-looking graphs 

and charts that communicate their results to a diverse public. Communication is 

also o�en used to meet additional objectives of accountability and transparency.

Fi�h, analysts must be able to bring to their analysis the theory and practice 

of management and policy analysis. Understanding the speci�c and unique 

problems of public and nonpro�t programs and their context informs analytical 

tasks to be carried out. �e needs of homeless people in New York City are 

di�erent from those in Louisiana, as are the priorities of stakeholders and 

a�ected publics. Analytical tasks must be infused, from the start, with a clear 

sense of the speci�c program and contextual issues; without context or purpose, 

analysis is a blind exercise in technique only, not connected to purpose.

Sixth, analysts must have a sound and strong sense of ethics. Technical skills 

alone are not enough to ensure soundness of analytical purpose and practice; 

analysis also requires a commitment to being truthful, complete, mindful, and 

useful. Ethics a�ects how analysts and managers approach matters of analysis and 

communication and how they view the role of research and analysis in their �eld. 

Ethics a�ects which questions analysts and managers ask, and how they deal with 

them. Ethics is a hallmark of modern professionalism and a key to public service; 

it is discussed in greater detail in the next section.
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�e aforementioned competencies are also grounded in the canons of 

scienti�c research. Scienti�c research is the careful, systematic process of inquiry 

that leads to the discovery or interpretation of facts, behaviors, and theories. 

Science sets a high standard for what is considered to be valid knowledge 

that is distinguished from personal and other forms of personal inquiry or 

informal research. �e methods used for scienti�c research include standards 

and procedures for gathering, analyzing, and reporting data. As a branch of 

science, statistics is the body of systematic knowledge and practice that provides 

standards and procedures for correctly analyzing one’s data, and for drawing 

conclusions from them. Research and statistics provide essential frameworks 

for the above. �is is surely not to say that all knowledge or information used 

by managers meets or should meet scienti�c standards; public policy and 

management data o�en are incomplete, biased, or inaccurate in some way. 

Knowledge of science standards helps managers and analysts to better evaluate 

their data and results, thereby avoiding problems and providing stronger 

justi�cations. Scienti�c standards and methods help managers and analysts 

caveat their data in appropriate ways, thereby furthering acceptance, credibility, 

use, and impact. In short, knowledge of scienti�c standards and research, 

discussed in this book, cannot be ignored without sacri�cing one’s credibility.

Pro�ciency. Students and managers seeking to improve their competency 

o�en experience di�erent stages of pro�ciency. Understanding these stages helps 

guide one’s progress and development activity, and also helps in dealing with 

others.

Know-Nothing. Many people who are new to public and nonpro�t 

management do not bring with them much background about data in their 

lines of business, or ways in which data might be used for improving program 

e�ciency. �is is not a problem but a fact. A good share of these students are 

reserved, skeptical, fearful, or even hostile about the uses of data and statistics. 

�en they will need to acknowledge these feelings and work to become aware of 

ways in which data are usefully and correctly applied in management and policy 

analysis. To get beyond this stage, they will need to obtain a good foundation in 

research and statistics, and succeed in �nding useful examples in each of the �ve 

areas of use described earlier.

Journeyman. People in this stage have worked for a few years in their lines of 

business. As such, they have usually seen some applications and are clear about 

the utility of data and analysis. �ey sometimes use data for monitoring program 

progress. However, lacking research and statistics skills, they o�en do not see 

themselves as being quali�ed to develop broader applications or even to analyze 

data in relatively simple ways. �e purpose of this course is to provide readers 

with the necessary foundations and skills and to encourage the development of 

new uses of data and analysis in their lines of business. People at this level are 
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o�en concerned about the validity and e�ective communication of data-based 

results, and these skills are also to be focused on.

Technocrat. People in this stage have acquired varying levels of technical 

mastery of research and statistics. Some technocrats are highly skilled, whereas 

others have only a modest level of ability. A common problem is that technocrats 

are unable to integrate and guide their analysis with the substantive concerns 

of programs and policies in their lines of business. �ey might even view 

themselves as statistics resource persons, rather than as managers and employees 

tied to speci�c programs and policies—the ��h competency (relating research 

and statistics to the theory and practice of management and policy analysis) is 

missing. �e main challenge for technocrats is to learn how to put research and 

statistics in service of programs and policies. �ey need to put these substantive 

concerns on par with the technical analysis.

Sophisticated Expert. People in this stage have found the right balance 

between the development of policies and programs and the use of objective 

data and analysis to further decision making. �ey understand both. Because 

they have spent several years in their lines of business, they are familiar with 

the relevant existing data, they know the strengths and weaknesses of these 

data, they are familiar with a range of applications, and they are able to develop 

new applications and collect original data. �ey are well-rounded in the use of 

data. Sophisticated experts o�en have a positive orientation toward continuing, 

professional education. �ey may challenge themselves by writing articles for 

scholarly journals and making presentations at conferences.

At whatever your stage of pro�ciency, think 

of how you can bene�t from increased use of data 

and analysis. Competencies with data and analysis 

are increasingly used skills in public and nonpro�t 

organizations. Whether positions are analytical, 

such as in policy analysis, budgeting, or information 

technology, or people oriented, such as in counseling, 

human resources, or social services, analytical skills 

are in demand for analyzing data, conducting surveys, 

and communicating quantitative �ndings to a broader 

audience. Program managers, city managers, and elected o�cials, too, require a 

solid grasp of analytical skills, for monitoring performance, detecting fraud, and 

improving productivity. Almost every department needs people with analytical 

skills, and jobs associated with analytical skills o�en command a salary premium.5

ETHICS IN DATA ANALYSIS AND RESEARCH

�e e�ectiveness of data and analysis in decision making depends on more 

than just technical competency; it also depends on the ethical integrity with 

Getting Started

At which stage of 

proficiency do you see 

yourself today?

Which competencies 

and uses of data and 

analysis would further 

your career?
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which analysis is performed and presented. When questions surface about the 

ethics of analysis, its credibility su�ers, and people may be unwilling to give it 

much, if any, consideration. Speci�cally, there are three areas of ethical concern: 

(1) the integrity of purpose, (2) the integrity of the process of analysis and 

communication, and (3) the integrity of dealing with human subjects. When 

research and analysis are clear about these matters, and technically pro�cient, 

too, then the role of analysis in decision making and policy may be enhanced.

Scienti�c misconduct is generally understood as the violation of the 

standard norms of scholarly conduct and ethical behavior in scienti�c research. 

�ough some research norms are codi�ed by associations and employers, and 

others are sometimes stated explicitly in research grants and contracts, the 

scienti�c community has also reached a general understanding of what these 

standards are. Violations of the norms include and go beyond plagiarism and 

data falsi�cation, which have been well popularized. As in any community, the 

failure to live up to stated and unstated norms can have harsh consequences. 

�is section enumerates key principles and norms of research and analysis. 

Scienti�c misconduct, when considered by others as signi�cant or severe, can 

cause not only one’s diminished reputation, but also exclusion from participation 

and even expulsion and the possibility of career termination and legal action; 

however, showing that one’s analysis meets high research ethics can increase both 

its credibility and quality. �ere is good reason, indeed, for taking the following 

discussion seriously.

First, managers need to be clear about the purpose of their analysis. Analysis 

o�en has dual purposes: (1) to further programs and policies, such as by making 

them more e�cient or e�ective, and (2) to establish factual, objective truths 

that meet standards of scienti�c evidence and that hold up under scrutiny. �e 

�rst purpose causes analysis to focus on matters that are relevant to the agency 

and its mission; analysts need to be forthright in disclosing what questions they 

considered, and those which they did not—no analysis can cover everything. �e 

second purpose implies that analysts should be open to all facts, whatever they 

are, and ensure that all facts comply fully with standards of scienti�c evidence. 

Analysts must disclose and issue caveats for instances in which this is not the 

case. Ethics in analysis requires full disclosure of the purpose of the analysis, and 

all the biases, trade-o�s, and shortfalls encountered along the way.

�ese dual purposes can come into con�ict, forcing ethical choices and 

decisions. For example, what is a manager to do when careful analysis shows his or 

her programs to be less e�ective than hoped for? Should pursuit of mission cause a 

blind eye to facts that are contrary? Such results may indicate the need for further 

research or to consider future program changes. Consider another example: 

Should the agency intentionally ignore questions or analysis that could strengthen 

the arguments of those who advocate against the program or agency? Agencies 

cannot totally ignore their �duciary responsibilities to society at large and thus 
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their broader impacts. Such counterarguments should be taken into consideration 

in some way, and they need to be shown in analysis. �ese tensions are quite 

common in practice, and they cannot be ignored or swept under the rug.

Second, managers need to consider the integrity of the analysis and 

communication process. Many of these considerations are based on the guiding 

principles of scienti�c research—to be honest, objective, accurate, and complete. 

Analysts should not hide facts, change data, falsify results, or consider only 

data that support a favored conclusion. For example, data may be sketchy and 

incomplete, and management judgment is that such information is better used 

than ignored. In this case, the poor quality of the information needs to be stated 

clearly and a caveat given. Analysts should also fully report the sources of their 

data, data collection methodologies, and any possible gaps and shortfalls, and 

they should assess the impact of such shortcomings on their �ndings.

It is obvious that facts and �ndings should not be altered or manufactured 

in any way. �at is outright lying, and people will be justly outraged to know that 

they have been deceived. Data fabrication and any study falsi�cation are very 

serious forms of scienti�c misconduct, and many scientists feel that the omission 

of relevant counter-conclusions is equally serious. Regrettably, each year cases 

of scienti�c misconduct and fraud make headlines. It is equally important that 

analysis be as meticulous and objective as possible in testing its own �ndings. 

Findings should be checked for errors and inaccuracy. Conclusions should be 

examined for the possibility of alternative or rival explanations. �e impact of 

assumptions, gaps, and bias should be examined. Doing so is not only proper, but 

it also strengthens study �ndings by providing detailed knowledge about their 

validity and robustness. �e more that is known about the data and results, the 

more con�dence that others may have in them.

Communication in research matters, and results should be presented in 

straightforward and nonmisleading ways. For example, analysis should not 

adjust scales to give the appearance of a signi�cant increase when the increase 

is in fact minor and insigni�cant. Such misrepresentations are considered the 

same as lying with statistics. Findings should be communicated in ways that 

are straightforward and easy to understand, for both experts and nonexperts, 

without oversimpli�cation or deception. �ese ethical norms are not merely 

standards for evaluating analysis that has already been undertaken and 

presented. Rather, these norms provide essential guidance to analysts throughout 

the entire analytical process, as they decide what to analyze, how to write up their 

�ndings, and how to present them.

While these guidelines are straightforward, they may weigh heavy on 

analysts working for advocacy organizations and some government agencies who 

are being told to produce reports that, well, argue a position. At issue here are 

practices that include intentionally improper science, the intentional omission 

of evidence, facts that are represented in misleading ways, and argumentation 
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against facts. Where evidence-based policy is said to be pursued, the quality 

of the evidence is poor and suspect. Credible, leading advocacy organizations 

recognize the value of being truthful and objective, and o�en pursue analysis and 

research in ways that provide deeper understanding related to their policy goals 

and which stand the test of scienti�c scrutiny. �e clash of ideas and policies is 

proper in any democracy, and it is best conducted with evidence that does not 

add liability by jeopardizing one’s credibility.

�ird, in recent years considerable attention has been given to the impact 

of research on the well-being of human subjects in research. Some key ethical 

principles in research involving people are that their participation should be 

voluntary and based on informed consent (that is, they should know what 

they are getting involved in), that information about them should be held 

con�dentially, and that risks of harm to subjects should be minimized and 

reasonable in relationship to anticipated bene�ts. Concerns about the well-

being of human subjects arose from various medical research experiments that 

intentionally misled patients and exposed them to great harm.

Some landmark examples of scienti�c misconduct involving humans 

in medicine include the Nazi war crimes during World War II, in which 

concentration camp prisoners were subjected to torture and poisonous injections 

to see how they would be a�ected. In the United States, the Tuskegee syphilis 

study (1930–1972) used as its subjects several hundred black males with 

untreated syphilis, without informed consent. Even a�er penicillin was found 

to be an e�ective antibiotic treatment in the 1940s, these black males were 

neither informed about nor o�ered treatment choices. In the Willowbrook 

study, 1963–1966, newly admitted children with mental handicaps were injected 

with hepatitis in order to track the natural history of the disease. Parents had 

to approve of the treatment, but approval was also necessary as a condition for 

admission into this overcrowded facility.

Regrettably, these cases do not stand alone. Instances of deceit and coercion, 

whether subtle or blatant, led to the development of the ethical principles 

described earlier. �ere are many other examples of research misconduct, 

too. For example, in one case, public health workers lost a con�dential �le of 

known AIDS patients that was later sold in a local nightclub. Most human 

subjects research is now overseen by institutional review boards (IRBs) to 

ensure that risks to subjects are reasonable and that possible harm is identi�ed 

and minimized. �ese boards are committees at universities and other research 

institutions composed of scientists who evaluate the protocols of proposed 

research. �e point is that we confront ethical issues in research pretty much 

every time we do research, and we need to learn from past errors. For example, 

what ethical issues are involved in the push to have the U.S. Food and Drug 

Administration approve some drugs early, before they have been fully tested? 

�e notions of research not causing unnecessary harm and being upfront with 
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participants are now fully established ethical principles. If analysis involves 

access to con�dential data, then steps must be taken to ensure that these data are 

protected. �e impact of research on human subjects must be considered and 

steps undertaken to minimize and address harmful impacts. Managers also need 

to be mindful of the negative impacts that their analysis can have. �e interest of 

a�ected parties should be considered, for example, by ensuring that conclusions 

are accurate and fair. Table 1.1 provides an overview of important ethical 

principles.6

Table 1.1 Ethics in Research and Analysis

Be honest:

1.  Do not hide facts, change data, falsify results, or use only data that support 

your conclusion.

2.  Present results in straightforward and nonmisleading ways. For example, do 

not adjust scales to give the appearance of a signi�cant increase when the 

increase is minor or insigni�cant. Also, do not suggest a level of precision 

that is not present.

Be complete:

3.  Report all data and results that relate to a conclusion, not just those that 

support it.

4.  Identify caveats and alternative explanations that may qualify your �ndings, 

even if no data exist to evaluate these caveats or alternative explanations.

5.  Report the sources of your data, data collection methodologies, possible 

gaps and shortfalls, and impact on �ndings.

6.  Be thorough, meticulous, and objective in your analysis, conclusions, and 

communications.

Be useful:

7.  Try to produce information that can help your employer, other stakeholders, 

and the public interest.

8.  Communicate information and results in ways that nonexperts can readily 

understand.

Be mindful:

9.  Information is power; be aware of possible negative consequences. Address 

possible negative consequences of your analysis by considering further 

analysis, by considering the interests of a�ected parties, and by identifying 

relevant caveats in �ndings.

10.  Respect the interests of human subjects whose data are being analyzed. 

�ey may have rights to privacy and “hold harmless” clauses. Obey research 

protocols.
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SUMMARY

Analysis and data are commonly used by public and nonpro�t managers to 

support decisions. Analysis is useful because it helps provide an objective, 

factual underpinning to situations and programs and helps quantify the extent 

of problems and solutions. Analysis grounded in research methods provides a 

rigorous way of understanding policies and programs, and about asking certain 

questions about them. At the very least, a focus on facts and objective analysis 

can help reduce judgment errors that stem from impressionistic or subjective 

perceptions. Analysis and data o�en are used to describe problems, programs, 

and policies; to assist in monitoring programs and in making decisions that 

might make them more e�ective or e�cient; and to evaluate outcomes.

�e e�ective use of analysis and data requires competency in the following 

areas: knowing existing data sources, their applications, and their limitations; 

having an ability to gather one’s own data; having an ability to analyze data; 

being able to communicate �ndings; being able to guide analysis by the speci�c, 

substantive program and policy interests; and being aware of ethics practices. 

Managers who seek to increase their competency o�en experience di�erent 

stages of pro�ciency: “know-nothing,” journeyman, technocrat, and the 

sophisticated expert.

�e e�ectiveness of data and analysis in decision making depends on more 

than just technical competency; it also depends on the ethical integrity with 

which research is performed. Areas of ethical concern involve the integrity 

of the research purpose, the integrity of its analysis and communication, and 

the integrity of dealing with human subjects. Analysis in public and nonpro�t 

organizations o�en serves dual purposes, namely, to promote programs and 

policies and to establish factual, objective truths that meet standards of scienti�c 

evidence. Analysis should be forthcoming about the purposes that it serves and 

about the ways in which these purposes have a�ected.

KEY TERMS
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Notes

1. See https://naspaaaccreditation.�les.wordpress.com/2015/02/naspaa-

accreditation-standards.pdf (Standard 5.1). See also http://accreditation 

.naspaa.org/ for general information about NASPAA.

2. Adam Douglas Henry, “�e Challenge of Statistics Education in Master of 

Public Administration Programs: A Review of Two Popular Textbooks,” 

Journal of Public Administration Research and �eory 24 (2104): 235–43.

3. United Nations Department of Economic and Social A�airs and 

International Association of Schools and Institutes of Administration, Task 

Force on Standards of Excellence for Public Administration Education and 

Training. (May 2008). Standards of Excellence for Public Administration 

Education and Training. Retrieved from http://www.iias-iisa.org/iasia/wp-

content/uploads/Standards-of-Excellence-English.pdf.

4. http://www.eapaa.eu/wp-content/uploads/2015/04/EAPAASE 

GuidelinesVersion7Jan2013.pdf. Having said this, programs in Europe are 

thought to emphasize less quantitative and managerial ability in favor of 

greater critical analysis and policy writing.

5. To learn more about salaries in public and nonpro�t administration, take 

a thorough look at salaries at the Bureau of Labor Statistics “Occupational 

Employment Statistics” website, www.bls.gov/oes/current/oessrci.htm. For 

government, scroll down and select sector 99. For nonpro�ts, select NAICS 

712100, museums, or select NAICS 813300, social advocacy organizations, 

and then the subgroup community and social service occupations. For an 

interesting look at careers, visit www.naspaa.org/students/careers/careers 

.asp. �is site also o�ers salary information.

6. Table 1.1 deals with ethics in research and data analysis, but it is also useful 

to consider codes of professional conduct generally. Most professional 

organizations have such codes, such as the American Society for Public 

Administration (www.aspanet.org) and the International City/County 

Management Association (www.icma.org).



Section

II

Research Methods

�is section examines research methods and their application to public and 

nonpro�t management and policy analysis. Research methodology is the science 

of methods for investigating phenomena, and research methods are used in 

virtually every social science discipline. Research methods o�er managers and 

analysts an approach and language for understanding their world, for relating 

seemingly disparate phenomena. It helps with developing speci�c skills related 

to the competencies described in Chapter 1, such as evaluating program or 

policy outcomes, or conducting a client needs or employee satisfaction survey, 

for example. �e chapters in this section provide an in-depth examination of 

the research methods that managers and analysts use to gather, analyze, and 

communicate facts and �ndings in their lines of work.

In this brief introduction, we o�er a few important distinctions that shape 

a useful perspective to what follows. First, research methods are not unique to 

public administration or policy analysis, and problems to which they are put give 

rise to speci�c applications. Here, we examine important problems that managers 

and analysts commonly face: (1) assessing conditions or problems in policy 

domains and communities, (2) evaluating the past performance of programs and 

policies, (3) managing and monitoring the present performance of programs 

and policies, and (4) forecasting future programs, policies, and community 
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conditions. Di�erent �elds have di�erent contexts that shape the application of 

research methods (for example, surveys of communities are very di�erent from 

those used in business or psychology).

Second, research begins with asking questions, and it is common to 

distinguish between basic and applied research that have di�erent purposes and, 

hence, questions. �e purpose of basic research is to develop new knowledge 

about phenomena such as problems, events, programs, or policies, and their 

relationships. Here are some basic research questions in public and nonpro�t 

management: What is the nature of tax avoidance? Why do people care about 

the environment? In what ways do citizens volunteer their time, and what causes 

them to do so? What are the activities and outcomes of some programs or 

policies, such as to increase home ownership? And why do some people have an 

aversion to statistics? �ese questions clarify the nature and relationships among 

phenomena by asking, generally, “What is this, what causes it, and/or what 

consequences does it have?” Many academic research projects are of this nature, 

and the question can be asked with regard to past, present, or future events.

�e purpose of applied research is used to solve practical problems. 

Examples of applied research questions include the following: What can 

governments do to reduce citizen apathy? How can governments increase the 

use of certain programs? What can be done to minimize the impact of turnover 

among political appointees on program quality? What can be done to increase 

students’ interest in statistics? �ese questions clearly have practical matters 

in mind. �ey o�en ask, “How can this be done or improved?” While policy 

leaders are o�en motivated by applied questions, managers and analysts o�en 

encounter both basic and applied questions in their work. Indeed, �nding out 

how something can be improved implies knowing something about it, and both 

basic and applied research can give insight into factors shaping phenomena, 

though applied research is more likely to focus more on factors of interest to 

policy makers. Both kinds of questions are important to managers and analysts, 

and learning to ask them in ways that are answerable is a useful purpose of this 

course.

�ird, managers and analysts must choose among a broad range of research 

methods to answer their questions. Research methods o�en are classi�ed as being 

either quantitative or qualitative in nature. Quantitative research methods involve 

the collection of data that can be analyzed using statistical methods. Such data 

typically are collected through surveys and administrative records, and they produce 

numbers used to describe (that is, to measure) the extent of societal problems (such 

as teenage violence or homelessness, for example), to monitor program operations, 

to determine program e�ciency and e�ectiveness and to analyze by how much they 

can be improved, and to evaluate the impact of programs.

Qualitative research methods refer to the collection and analysis of words, 

symbols, or artifacts that are largely nonstatistical in nature. Such data o�en are 
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collected through interviews, focus groups, and direct observation. Typically 

the purpose of qualitative research is to identify and describe new phenomena. 

Qualitative research provides a detailed, rich understanding of what is going on 

and why it matters to stakeholders, o�en in their own words. �ough words and 

symbols can be counted, the point is to provide a detailed and contextualized 

understanding that provides new insight. It is also used to describe programs 

and policies, including processes through which programs and policies a�ect 

outcomes, and can include suggestions for improving programs.

Both quantitative and qualitative methods are indispensable in addressing 

questions of basic and applied research. Quantitative research requires solid 

knowledge of existing phenomena and how they are related to each other. Simply, 

before we measure something, we need to be certain that we know what we 

are measuring and that we are measuring the right thing. However, qualitative 

research does not provide much quanti�able information about problems and 

phenomena, nor can it o�er conclusive, statistical proof about the impacts 

of programs and policies. Hence, research in public management and policy 

analysis typically uses both quantitative and qualitative research methods. 

Simply, both have their place and are needed.

Managers and analysts need a working familiarity with a range of basic and 

applied, quantitative and qualitative research methods, and the chapters in this 

section provide a diversity of purposes and methods. Chapter 2 introduces basic 

concepts of research and applies these concepts to program evaluation. Managers 

and analysts are o�en called upon to demonstrate the outcomes of public and 

nonpro�t programs and policies. Program evaluation is an important approach 

to accountability. Program evaluation demonstrates the use of both basic and 

applied research, and the need for both qualitative and quantitative research 

methods. �e chapter introduces experimental and quasi-experimental designs 

for evaluating programs and gives examples.

Chapter 3 addresses the problems of conceptualization and measurement. 

Many concepts in public policy and administration are highly abstract, such 

as democracy, apathy, safety, self-su�ciency, environmental consciousness, 

economic well-being, and so on. �e chapter discusses the problem of 

conceptualization, measurement validity, and the importance of measurement 

scales and levels.

Chapter 4 describes additional research methods for public managers and 

analysts. It deals with research on problems that involve the present (monitoring) 

and the future (forecasting). Speci�cally, it discusses performance measurement, 

which is increasingly used for program monitoring and to provide accountability. 

�e chapter also applies criteria of validity, developed in Chapter 3, to the 

measures of performance measurement.

Chapter 5 looks at data collection methods. An important competency for 

analysts and managers is familiarity with the data sources in their lines of work. 
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�is chapter discusses uses and challenges of secondary data, administrative 

data, and survey data. It provides guidelines for conducting surveys, including 

sampling strategies and methods, and also notes the roles of qualitative data, 

such as interviews and focus groups that are useful for assessing community 

conditions—the starting point for program and policy formulation.

Lastly, the workbook that accompanies this textbook includes many 

additional examples of the research methods and data collection strategies 

discussed in this chapter. Because public and nonpro�t management draws 

on a multitude of �elds, and public managers must work with professionals in 

di�erent �elds, analogous terms and concepts are clearly identi�ed through 

the book. �is book includes footnotes that serve a variety of purposes, such as 

providing additional clari�cation and examples that readers may �nd useful.



CHAPTER

2

Research Design

CHAPTER OBJECTIVES

A�er reading this chapter, you should be able to

 • Distinguish between independent and dependent variables

 • Explain the role of theory

 • Describe the six steps of program evaluation

 • Understand the importance of rival hypotheses

 • Explain experimental and quasi-experimental designs

�is chapter introduces major concepts in social science research and applies 

them to program evaluation. Program evaluation, which helps managers and 

analysts to determine the outcomes of programs and policies, is an important 

and necessary skill for managers and analysts to have. �is chapter also examines 

a variety of research designs commonly used in program evaluation.

INTRODUCING VARIABLES AND THEIR RELATIONSHIPS

Variables. Research is about establishing the nature of things. For example, 

assume that we are responsible for managing a program to reduce high school 

violence or that we are otherwise interested in this topic. One of the �rst steps 

that we need to take is to gain a solid understanding of this phenomenon, high 
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school violence, by examining the ways in which it is manifested. We would want 

to know about its various forms such as verbal and emotional abuse; its physical 

manifestations such as shoving, hitting, and the use of weapons; and its racial and 

sexual manifestations, too. �erea�er, we would want to know the magnitude of 

each manifestation, such as how many �st �ghts, gun �ghts, or rapes occur. And 

we might want statistics on speci�c types of injuries, such as broken bones or 

concussions. Indeed, the frequency of these phenomena o�en is a key target for 

management and public policy.

�e same is true for many other phenomena such as community conditions 

(for example, poverty or economic growth), events (such as wild�res or toxic 

spills), as well as the impacts of programs and policies (say, to increase the 

competitiveness of students or reduce the prevalence of certain diseases). We 

will want to �rst establish the manifestations of a phenomenon and then learn 

something about their magnitude. If we are interested in environmental quality, 

for example, we will want to know facts about the state of the environment and 

how it varies in di�erent ways and in di�erent locations. If we are in health care 

management, we will want to know the incidence of di�erent diseases. If we are 

interested in in�ation, we will want to know its current level, which factors such 

as energy prices or housing costs are responsible for recent changes, and how 

in�ation varies in di�erent parts of the country. Once we decide what we are 

interested in, we will want to know more about its manifestations and variations, 

and the ways in which policies or programs a�ect it.

Public and nonpro�t management and policy typically involve phenomena 

that vary in some way. Variables are de�ned as empirically observable 

phenomena that vary. �is is best illustrated by a few examples. “High school 

violence” is a variable because it is observable and 

varies across schools; violence is more common in 

some schools than in others, and we can observe the 

di�erences. “Environmental quality” is also a variable 

because it is observable and varies across locales, as do 

“diseases” and “in�ation,” for example. Variables are 

key to research, and they are everywhere. �e number 

of students in classes is also a variable because di�erent 

classes have di�erent numbers of students, and the 

number of students in each class can be observed. 

By contrast, in a study of only female students, “gender” does not vary and is 

therefore called a constant. Constants are phenomena that do not vary.

Attributes are de�ned as the speci�c characteristics of a variable, that is, 

the speci�c ways in which a variable can vary. All variables have attributes. 

For example, high school violence can be measured as being absent, sporadic, 

occurring from time to time, or ongoing—these are the attributes of the variable 

“high school violence.” Another example is the variable “gender.” Gender varies 

Getting Started
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in the population, and the attributes of gender are “male” and “female.” �e 

variable “race” o�en has more than two attributes (Caucasian, African American, 

Native American, and so forth). �e variable “income” can have few or a nearly 

in�nite number of attributes if income is measured as speci�c dollar amounts. 

In surveys, o�en each survey item is treated as a separate variable, and the 

response categories for each question are the variable’s attributes. For example, 

the question “What is your gender?” is considered a variable, and the response 

categories “male” and “female” are its attributes.

Research usually involves descriptive analysis that provides information 

about the nature of variables—such as whether a high school violence problem 

exists and the extent or level of it. �e preceding discussion gave examples of 

descriptive analysis. In our high school violence example, descriptive analysis 

can be used to show the nature of the perpetrators, the geographic areas in which 

such violence most o�en occurs, and the extent to which it is perceived as a 

problem. Descriptive analysis is useful in public management and policy because 

managers need to know the state of the world that they are trying to shape. �ey 

need to know, for example, the number of teenagers who have been hurt by 

others at school. �is is simply a number—such as 5 percent.

Relationships. Research usually also involves the study of relationships among 

variables. Managers and analysts want to know the causes of problems and 

the e�ectiveness of interventions. �is involves examining relationships, that 

is, specifying which variables are related to each other, and the ways in which 

they are related. For example, we might want to examine whether students who 

participate in anger management classes describe themselves as being less angry 

or less prone to acting out against others. Speci�cally, we want to know whether 

participation in anger management class decreases the extent of acting out by 

students. We might also examine the e�ect of other conditions—such as drug 

use or gang participation—on high school violence. By knowing how programs 

and conditions a�ect outcomes, managers can better recommend and pursue 

alternative courses of action. In short, most studies involve both descriptive 

analysis and an examination of relationships.

Relationships in social science are distinguished by whether they are 

probabilistic (occurring sometimes) or deterministic (occurring each time). For 

example, when we say that anger management reduces high school violence, we 

are not implying that this always occurs, for each student. Some students might 

even become more violent, perhaps learning new ways of expressing their anger. 

Rather, we mean that, on average, the number of violent incidents will decrease. 

�e number of incidents will decrease for some students more than for others, 

and for still others it will not decrease at all; the relationship is probabilistic in 

nature. Social scientists have standards for them, such as anger management 

reducing high school violence in at least 95 out of 100 times, or even in 99 out 

of 100 times. By adopting such standards, social scientists provide information 
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about probabilistic relationships with a relatively high degree of con�dence.1 

Many relationships in the social world are probabilistic in nature.

Relationships are further distinguished as being either causal or 

associational. Causal relationships show cause and e�ect, such as the impact of 

anger management programs on high school violence, the impact of employee 

compensation on workplace productivity, or the impact of environmental 

policies on water quality. In these instances, one variable is assumed to a�ect 

another. By contrast, associations are relationships that imply no cause and 

e�ect. For example, it is said that in Sweden a relationship exists between the 

number of storks and the number of childbirths; both increase in the spring. 

Does this imply that storks really do bring babies, at least in Sweden? No, of 

course it doesn’t. �e appearances of storks and new babies are unrelated; they 

have no cause-and-e�ect relationship.2

Among causal relationships, we further distinguish 

between independent variables and dependent variables. 

Dependent variables are variables that are a�ected by 

other variables (hence, they are dependent on them). 

Independent variables are variables that cause an 

e�ect on other variables but are not themselves shaped 

by other variables (hence, they are independent). For 

example, in a study of the impact of anger management 

on high school violence, anger management is the 

independent variable that a�ects high school violence, which is the dependent 

variable. Causal relationships are commonly thought of in the following manner:

Independent Variable(s)  →        Dependent Variable

An important step in any research is specifying the dependent and 

independent variables. Doing so brings clarity and direction to the research. 

Although many studies examine several relationships, most evaluations focus on 

explaining only a few dependent variables. In our example, we wish to examine 

the impact of anger management on high school violence:

Independent Variable  Dependent Variable

Anger Management   → High School Violence

Of course, our evaluation needn’t be limited to studying just this 

relationship, but specifying relationships in this manner helps concentrate our 

attention on (1) accurately determining the level of high school violence and  

(2) examining whether anger management is associated with it. We might also 

study the e�ect of gun control laws (independent variable) on this dependent 

variable, or other relationships such as the e�ect of homework assistance 
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(independent variable) on academic performance 

(dependent variable). Distinguishing between 

independent and dependent variables is a cornerstone 

of research, program evaluation, and policy analysis; 

it is essential to clarifying and sharpening one’s 

thinking and fundamental to communicating to others 

about what is being studied. Distinguishing between 

independent and dependent variables is an essential skill that managers and 

analysts will want to practice.

Moreover, research is o�en intended to stake a claim of causation. In 

our example, managers will surely want to argue that anger management has 

caused the decline in high school violence. You may have heard the expression 

“correlation does not prove causation.” �is is true. Causation requires both 

(1) empirical (that is, statistical) correlation and (2) a plausible cause-and-e�ect 

argument. �ese two criteria for causality must be present. Statistical analysis 

tests whether two variables are correlated, but causality also requires a persuasive 

argument (also called “theory”) about how one variable could directly a�ect 

another. Regarding the impact of anger management on high school violence, a 

plausible theory might readily be written up. Anger management training teaches 

people how to identify anger and release it in ways that are nonviolent toward 

others (including, for example, increased motivation and proclivity to apply what 

is taught to reduce feelings of anger and apply new behaviors when experiencing 

anger). �us, both statistical correlation and a persuasive theoretical argument 

are required to stake a claim of causation. (�e footnote includes additional 

criteria specifying aspects of empirical correlation and theory.)3

How di�cult can it be to make a theoretical argument of cause and e�ect? 

Examining, say, the relationship between gender and high school violence, 

we have yet to make a plausible cause-and-e�ect argument. If we lack speci�c 

evidence (especially that might persuade a skeptical audience) that gender, 

de�ned by reproductive organs and hormones, causes violence, then we best 

regard this relationship as a mere correlation, that is, an association, which, too, 

may be useful to know about. Empirical correlations remain mere associations 

until analysts have argued, in persuasive and exacting detail, how one variable 

can plausibly cause another.

It might be noted that while we use the term theory as synonymous 

with making a logical argument, more generally, a theory is a set of logical 

statements that provide an explanatory framework (e.g., to explain why people 

buy insurance), o�en using fundamental principles of behaviors (e.g., people 

are utility maximizers) and factors (e.g., neighborhood safety). Sometimes, 

fundamental principles of behaviors or a distinct set of logically coherent thought 

patterns are also called a theory (e.g., theory of utility maximization). Looking 

at things from a few di�erent angles or theories is usually a healthy exercise as 
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you want a framework that helps explain your phenomena in a range of helpful 

and instrumental ways (e.g., applying di�erent perspectives on motivation 

might suggest additional independent variables). A literature review of scholarly 

(research) and professional articles can o�en help identify and clarify one’s 

thinking about independent and dependent variables. �e above text on anger 

management training shows a beginning of theory development, of arguing how 

A causes B (or A → B). A key point is that theories are logical constructions, and 

as such can basically only be judged as being logically sound, �awed, or lacking 

(incomplete); while everyday language also includes the expression “this theory 

is false,” this usually refers to speci�c empirical behavior, in a speci�c setting, 

being inconsistent with the logical expectations set forth by a theory.4

Lastly, a hypothesis is a logical proposition that has yet to be empirically 

tested. For example, a study hypothesis might be that “truancy is associated with 

high school violence in Johnsonville” (i.e., A → B in a speci�c setting). Many (if not 

most) hypotheses involve causal arguments (why do we expect A → B?), but some 

hypotheses are expressed as associations, only (“women commit less violence than 

men in Johnsonville high schools”). Typically, study questions or policy concerns 

are broad and involve a number of speci�c hypotheses; each is precisely, and o�en 

narrowly, stated in order to allow precise and persuasive empirical testing. A good 

practice is to make a list of the most important hypotheses to be tested (there are 

so many relationships that could be studied!), and then ensure that one’s list of 

hypotheses has a high degree of relevance to policy makers or stakeholders. �en, 

empirical data will need to be collected and analyzed in order to prove various 

hypotheses either true or false for the population from which these data are drawn. 

Subsequent chapters in this book discuss how to analyze 

data and draw conclusions about hypotheses. Academic 

research studies are usually quite explicit about which 

hypotheses are being tested.

�is brief introduction lays out important 

concepts that are used over and over again in research. 

Quite simply, when we do research, we see the world as 

existing of variables and their relationships.

PROGRAM EVALUATION

Program evaluation can be de�ned as the use of social science research methods 

to determine whether, and in what ways, a program works. Program evaluation 

involves the description of programs, conditions, and events, as well as the 

analysis of relationships, such as the impact of programs on outcomes. Program 

evaluation uses both quantitative and qualitative methods to describe programs 

and analyze their relationships. While we focus here on programs, many of the 

same considerations also apply to policies.
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How di�cult can it be to document program or policy outcomes? �ere 

usually is more to program evaluation than meets the eye. Among the �rst 

challenges is to �nd out what a program or policy is expected to accomplish. 

Consider the following example. In response to growing concerns about teen 

violence, many communities and states have created a�er-school programs. �e 

idea, according to elected o�cials and supported by the public, is to get teenagers 

o� the streets and into supervised environments. As a public manager, your job is 

to implement such a program. Funding guidelines require that you document the 

success of the program.

Now, you must �gure out what the program is expected to accomplish. 

You might be surprised to learn that sometimes little thought has gone into 

identifying speci�c outcomes for such programs, or that some elected o�cials 

and experts have di�erent views. Some advocates only want teenagers o� the 

streets, but others expect them to learn something as well. Still others feel 

that anger management should be taught. Even if you are responsible only for 

program evaluation, o�entimes you will �nd yourself formulating program 

outcomes.

Next, assume that you and others agree that anger management is one 

of several appropriate activities for the a�er-school program. Speci�cally, the 

a�er-school program will teach students to recognize and deal with anger in 

appropriate ways. You might even try to target so-called high-risk students. How 

will you measure the success of your anger management e�orts? Should you ask 

students whether they feel less angry? Should you ask their parents and teachers 

as well? Should you ask teachers to record the number of classroom incidents, 

such as student outbursts? Should you do all of this? If so, in what way?

Suppose you decide to ask teachers to track classroom incidents. Which 

incidents should be tracked? Is it appropriate to compare di�erent classroom 

incidents across schools or classes? Should you develop baseline data, and if so, 

which? Also, how accurate do you think the teachers will be in their reporting 

and tracking? Are their responses likely to be biased in any way? Or suppose 

you decide to send a survey to parents. Do you need to send your survey 

to all parents? How many questions should you ask? What response rate is 

appropriate? How do you avoid biased questions?

Finally, consider the possibility that the number of classroom incidents 

drops during the course of your anger management program. How do you 

know that the drop is due to the anger management course? Could teachers and 

parents have become more involved in anger management themselves? What if 

some students who are known to be angry and violent were transferred out of the 

school? In short, how sure can you be that any changes are due to the a�er-school 

program?

�ese questions are hardly academic. Elected o�cials and senior managers 

expect others to have answers to such questions, regardless of whether they 
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concern a�er-school programs, prison overcrowding, 

environmental protection, or national security. 

Determining which outcomes ought to be measured 

and measuring their attainment in credible ways are 

activities germane to all public programs and policies. 

Public departments need people with skills to assess 

program outcomes; program evaluation applies social 

science methods to these issues.5

Six Steps

Program evaluation usually involves six steps. �e purpose of these steps 

is to help researchers and managers identify and address relevant concerns 

in an orderly manner. �ese steps help ensure that evaluation is done in 

objective and scienti�cally valid ways—evaluation �ndings must be credible 

and stand up under the light of public scrutiny—and that conclusions and 

recommendations are embraced by those who have the power to bring about 

change. Program evaluation must include opportunities for stakeholders to 

have input; study conclusions must be credible, relevant, and consistent with 

opportunities for change. �e following six steps of program evaluation 

provide a strategic roadmap that combines these dual needs—to be both 

responsive and objective:

1. De�ne the activity and goals that are to be evaluated. What are the key 

objectives and constraints according to key decision makers? What are the 

main objectives and concerns according to program sta�? How do clients 

and others outside the program view it? What is the key target population of 

these activities and goals?

2. Identify which key relationships will be studied. Which program outcomes 

does the evaluation measure? Which factors are hypothesized to a�ect these 

program outcomes? Which counter-explanations are considered?

3. Determine the research design that will be used. Will a control or comparison 

group be used? Is there a need for developing a baseline of current 

performance? Are periodic or follow-up measurements foreseen and, if so, 

over what time period?

4. De�ne and measure study concepts. Which study concepts require detail in 

measurement? Which concepts require little detail? Will existing data be 

used, and how accurate are they? Will new data be gathered through, for 

example, a survey or focus group? If so, who will undertake such a project, 

and how long will it take? What statistical requirements must the data meet 

for subsequent analysis? What resources and expertise are needed for data 

collection and program evaluation? What suggestions do key decision 

makers and others have for improving measurement?
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5. Collect and analyze the data. Which statistical techniques will be used for 

data analysis? What type of conclusions are researchers seeking from the 

data? Do the data meet the requirements of di�erent statistical techniques?

6. Present study �ndings. How, and to whom, will conclusions be presented? 

Can presentations be part of other consensus and decision-making 

processes? Can preliminary feedback about tentative �ndings be obtained 

from key decision makers and others? Who requires a detailed analysis and 

presentation? Who requires only a brief overview of main �ndings? What 

should the �nal report look like, and to whom should it be sent?

Previously we dealt with some matters pertaining to the �rst two steps. 

In our example, the activity is the a�er-school program of anger management 

which teaches students to recognize and deal with their anger. We might further 

specify that the program targets high-risk students, or, a�er further interviewing 

school administrators, teachers, and students and their parents, additional 

program objectives are identi�ed such as also keeping students safe a�er 

school, improving academic performance, reducing disruptive behavior both 

in classrooms and outside school, and even providing opportunities for getting 

involved in other activities such as sports. Regarding the second step, while 

participation in anger management is examined for its impact on the speci�ed 

outcomes, other factors might play a role, too. For example, gang participation 

and drug use are likely to reduce the e�ect of anger management training as a 

result of strong countervailing peer pressures and addictive impulses, while being 

transferred to a low-violence school might reduce violence. Program evaluation 

typically takes into account a range of circumstances that impact program 

outcomes.

While we have thus far focused on programs, the same steps also apply 

to policy evaluation. Policy evaluation is typically less concerned with policy 

de�nition (o�en a given), and more with ascertaining which intended and 

unintended outcomes in fact occurred, and what factors (e.g., programs or 

human behavior) shaped these, including any implementation issues. In our 

example, if the policy objective is to reduce high school violence, several policies 

might be considered, such as funding anger management training courses for 

high-risk students or adopting strict “no violence” policies. Policy analysts will 

formulate theories about how these policies could a�ect high school violence 

and evaluate whether these policies are in fact associated with changes in high 

school violence. No doubt, policy analysts will also want to know how factors such 

as local conditions or human behavior a�ect these relationships as well. �us, 

whether from a hands-on perspective of a local administrator shaping a program 

intervention, or that of a state or federal policy analyst studying a policy, the above 

steps are helpful. Consider how the above steps apply to your program or policy 

evaluation, and be sure to specify your dependent and independent variables.
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Finally, as a practical matter, it o�en is useful to expand evaluation studies 

by including matters that may a�ect subsequent stakeholder decision making, 

too. For example, decision makers may want to know the availability of a�er-

school care by parents, knowledge and use of the school counselor, and the 

perceived usefulness of additional academic programs. If a survey is used as 

part of program evaluation (see Chapter 5), then such items can readily be 

added. Including stakeholders in the development of evaluation studies sharpens 

analysts’ knowledge of salient issues and can add buy-in from stakeholders for 

use of subsequent results.

Rival Hypotheses and Limitations of Experimental Study Designs

�e purpose of research design is to help ascertain that outcomes, such as 

reduced high school violence, are occurring and plausibly related to the program 

and not to other factors. But what if, parallel to anger management, another 

program aimed to reduce student access to weapons? Disallowing weapons in 

school (for example, by using a metal detector at the school entrance to check for 

them) is a concomitant activity that might also reduce high school violence. Real 

life surely has many things going on at the same time. �e possibility of e�ects 

from other factors requires researchers to consider (and determine) the extent to 

which a change in the dependent variable is indeed caused by the independent 

variable under study (here, anger management). Studies usually consider 

multiple factors a�ecting their dependent variables, which strengthens study 

conclusions about relationships among key variables.

Alternative explanations for observed outcomes are called rival hypotheses, 

and variables used to measure rival hypotheses are called control variables. 

Control variables are empirical, just as dependent and independent variables are, 

but they get their name from their research role: to test whether relationships 

between independent and dependent variables hold up under the presence of 

alternative, rival explanations for the observed pattern of outcomes. �ey are 

sometimes also called confounding variables, referring to concomitant activities 

that also explain outcomes and, hence, complicate e�orts to establish a causal 

e�ect of programs or policies on outcomes. In our example, the presence of a 

weapons access policy, a concomitant event, is certainly a control variable that 

the manager will want to take into account. Indeed, the credibility of study 

conclusions o�en rests on the extent that pertinent control variables have been 

included in the research.6

Rival hypotheses (and their associated control variables) can be dealt with 

through (1) experimental design and (2) statistical control. Experimental designs 

address rival hypotheses through the use of control groups, which are similar to 

the study group in all aspects except that members of the control group do not 

participate in the intervention. You may be familiar with control groups through 

literature that describes the e�ectiveness of medical treatments. In classic, 


