


this page left intentionally blank



RESEARCH METHODS  
in the SOCIAL SCIENCES



this page left intentionally blank



Chava  F rank fo r t -Nachm ias
University of Wisconsin, Milwaukee

Dav id  Nachm ias
The Interdisciplinary Center, Israel

Ja ck  DeWaard
University of Minnesota

Worth Publishers
A Macmillan Education Company

RESEARCH METHODS  
in the SOCIAL SCIENCES

E i g h t h  E d i t i o n



To our daughters, Anat and Talia
—Chava and David

Senior Vice President, Editorial and Production: Catherine Woods
Director, Print and Digital Production Development: Tracey Kuehn
Publisher: Rachel Losh
Associate Publisher: Jessica Bayne 
Senior Associate Editor: Sarah Berger
Senior Project Editor: Vivien Weiss
Development Editor: Thomas Finn
Editorial Assistant: Kimberly Morgan
Executive Marketing Manager: Katherine Nurre
Marketing Assistant: Allison Greco
Design Manager: Blake Logan
Text Designer: Kevin Kall
Art Manager: Matthew McAdams
Production Manager: Barbara Seixas
Media and Supplements Editor: Anthony Casciano
Composition: TSI evolve
Printing and Binding: RR Donnelley
Cover Image: RTimages/Shutterstock

Library of Congress Control Number: 2014948078

ISBN-13: 978-1-4292-3300-2

ISBN-10: 1-4292-3300-1

© 2015, 2008, 1999, 1996 by Worth Publishers. All rights reserved.
Printed in the United States of America
First printing
Worth Publishers
41 Madison Avenue
New York, NY  10010
www.worthpublishers.com

http://www.worthpublishers.com


Contents in Brief

PREFACE xi

Part I Foundations of Empirical Research   1
1 The Scientific Approach 3
2 Conceptual Foundations of Research 23
3 Elements of Research 45
4 Ethics in Social Sciences Research 63

Part II Design and Structure of Research   79
5 Research Designs: Experiments 81
6 Research Designs: Cross-Sectional and Quasi-Experimental 

Designs 103
7 Measurement 121
8 Sampling and Sample Designs 143

Part III Data Collection  167
9 Observational Methods 169
10 Survey Research 187
11 Questionnaire Construction 213
12 Qualitative Research 241
13 Secondary Data and Content Analysis 261

Part IV Data Processing and Analysis   285
14 Data Preparation and Analysis 287
15 The Univariate Distribution 303
16 Bivariate Analysis 331
17 Multivariate Analysis 359
18 Index Construction and Scaling Methods 383
19 Inferences 403

Appendices
A Writing Research Reports 425
B ∑: The Summation Sign 437
C Random Digits 439
D Areas Under the Normal Curve 443
E Distribution of t 444
F Critical Values of F 445
G Distribution of x 2 450

Glossary  453

Author Index  AI-1

Subject Index  SI-1
 v



this page left intentionally blank



 vii

Contents

PREFACE xi

Part I Foundations of Empirical Research  1

1 The Scientific Approach  3

What Is Science?  4

Approaches to Knowledge  4

Basic Assumptions of Science  6

Aims of the Social Sciences  8

The Roles of Methodology  12

Scientific Revolutions  14

The Research Process  17

The Plan of This Book  18

2 Conceptual Foundations of Research  23

Concepts  24

Definitions  26

Theory: Functions and Types  29

Models  35

Theory, Models, and Empirical Research  38

3 Elements of Research  45

Research Problems  46

Units of Analysis  47

Variables  49

Relations  52

Hypotheses  55

Research Questions and Hypotheses: An Example  56

4 Ethics in Social Sciences Research  63

Why Research Ethics?  64

Balancing Costs and Benefits  67

Informed Consent  67

Privacy  70

Professional Codes of Ethics  72



viii C O N T E N T S

Part II Design and Structure of Research  79

5 Research Designs: Experiments  81

Classic Experimental Research Design  82

Causal Inferences  85

Components of a Research Design  86

Design Types  94

6 Research Designs: Cross-Sectional and  
Quasi-Experimental Designs  103

Types of Relations and Designs  104

Cross-Sectional Designs  105

Quasi-Experimental Designs  106

Combined Designs  114

Preexperimental Designs  115

A Comparison of Designs  116

7 Measurement  121

The Process of Measurement  122

Levels of Measurement  125

Data Transformation  129

Measurement Error  130

Validity  131

Reliability  135

8 Sampling and Sample Designs  143

Aims of Sampling 144

The Population  145

Sample Designs  147

Sample Size  156

Nonsampling Errors  161

Part III Data Collection  167

9 Observational Methods  169

Triangulation  170

Roles of Observation  171

Types of Behavior  172

Timing and Recording  175

Inference in the Course of Observation  176

Controlled Observation  176



C O N T E N T S  ix

10 Survey Research  187

Mail Questionnaire  188

Personal Interview  194

Telephone Interview  202

Online Surveys, Live Feeds, and Big Data  204

Comparing the Four Survey Methods  206

Conclusion  207

11 Questionnaire Construction  213

The Question  214

Content of Questions  214

Types of Questions  217

Question Format  220

Sequence of Questions  222

Avoiding Bias: Pitfalls in Questionnaire Construction  225

Introductions  227

Instructions  229

Constructing a Questionnaire: A Case Study  230

12 Qualitative Research  241

Field Research  243

Participant Observation  244

Ethnography  247

The Practice of Qualitative Research  248

Blue-Collar Community: Qualitative Research in Practice  254

Ethical and Political Issues of Qualitative Research  256

13 Secondary Data and Content Analysis  261

Why Secondary Data Analysis?  262

Searching and Sourcing Secondary Data  265

Content Analysis  273

Part IV Data Processing and Analysis  285

14 Data Preparation and Analysis  287

Coding Schemes  288

Codebook Construction  293

Computing in Social Sciences Research  297

15 The Univariate Distribution  303

The Role of Statistics  304



x C O N T E N T S

Frequency Distributions  305

Using Graphs to Describe Distributions  308

Measures of Central Tendency  311

Basic Measures of Dispersion  317

Measures of Dispersion Based on the Mean  319

Types of Frequency Distributions  322

16 Bivariate Analysis  331

The Concept of Relationship  332

Nominal Measures of Relationship  338

Ordinal Measures of Relationship  341

Interval Measures of Relationship  347

17 Multivariate Analysis  359

Analyzing Multiple Variables  361

Examining Relationships Among Variables  363

Statistical Procedures  366

18 Index Construction and Scaling Methods  383

Index Construction  385

Scaling Methods  391

19 Inferences  403

The Strategy of Testing Hypotheses  405

Null and Research Hypotheses  406

Sampling Distribution  406

Level of Significance and Region of Rejection  408

Parametric and Nonparametric Tests of Significance  412

Appendices
A Writing Research Reports  425
B ∑: The Summation Sign  437
C Random Digits  439
D Areas Under the Normal Curve  443
E Distribution of t  444
F Critical Values of F  445
G Distribution of x 2  450

Glossary  453

Author Index  AI-1

Subject Index  SI-1



 xi

Preface
The goal of the eighth edition of Research Methods in the Social Sciences, as in the previous 
editions, is to offer a comprehensive, systematic presentation of the scientific approach 
within the context of the social sciences. We emphasize the relationship among theory, 
research, and practice and integrate research activities in an orderly framework so that 
the reader can more easily learn about the nature of social sciences research.

In our view, social sciences research is a cyclical, self-correcting process consisting 
of seven major interrelated stages: definition of the research problem, statement of the 
hypothesis, research design, measurement, data collection, data analysis, and general-
ization. Each of these stages is interrelated with theory. The text leads the reader through 
each stage of this process.

The New Edi t ion
The new edition continues to blend a broad range of classic social sciences research 
studies with up-to-date examples of contemporary social sciences issues. The additions 
and changes reflect developments in the field since publication of the previous edition. 
Major updates and revisions to the eighth edition include the following:

O  New Part Openers preview the concepts covered in each of the four major 
sections of the book.

O  Lengthier chapters from the previous edition have been streamlined to 
highlight central concepts.

O  Current and interdisciplinary examples draw from a range of social sciences 
disciplines, including anthropology, economics, geography, history, political 
science, psychology, public policy, and sociology, among others.

O  Expanded coverage of research methods in the digital age, including the 
use of the Internet and various computer software packages for retrieving, 
cleaning, coding, and analyzing “big data.”

O  Expanded coverage of qualitative research methods, most especially of 
participant observation and ethnography.

The following updates and revisions have likewise been implemented in each chapter:

O  New chapter introductions illustrate the central themes in each chapter, 
drawing on current topics and research studies, including the use of Twitter 
feeds in social sciences research, the 2011 revolutions in Egypt and Tunisia 
(i.e., the “Arab Spring”), and climate change.

O  Updated research examples are provided throughout each chapter.

O  Chapter examples using data from the General Social Survey (GSS) have 
been updated to reflect data from the 2012 round of the GSS.

O  Expanded “Study Questions” are provided at the end of each chapter.
O  New end-of-chapter exercises on “Reading and Writing Research Reports” 

help students understand and apply chapter concepts to the practice and 
process of social sciences research.
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The P lan of  Th is  Book
The book’s organization progresses logically from the conceptual and theoretical build-
ing blocks of the research process to data analysis and computer applications, offering 
students a comprehensive and systematic foundation for comprehending the breadth 
and depth of social sciences research. The book’s self-contained yet integrated chapters 
promote flexibility in structuring courses depending upon the individual instructor’s 
needs and interests. The text adapts easily to two kinds of courses: a basic research 
methods course or one that covers research methods and statistics sequentially.

Chapter 1 examines the foundations of knowledge, the objectives of scientific re-
search, and the basic assumptions of the scientific approach. Chapters 2 and 3 discuss 
the basic issues of empirical research and the relationship between theory and research. 
They cover the topics of concept formation, the roles and types of theories, models, 
variables, and hypothesis construction. Chapter 4 focuses on ethical concerns in social 
sciences research and considers ways to ensure the rights and the welfare of research 
participants, including the right to privacy.

Chapters 5 and 6 present the research design stage. A research design is a strategy 
that guides investigators; it is a logical model for inferring causal relations. Experimental 
designs are discussed and illustrated in Chapter 5, and quasi- and pre-experimental de-
signs are examined in Chapter 6. Chapter 7 is concerned with measurement and quanti-
fication. The issues of validity and reliability—inseparable from measurement theory—
are also reviewed here, together with the issue of measurement error. In Chapter 8, we 
present the principles of sampling theory, the most frequently used sampling designs, 
and the methods for estimating sample size.

In Chapters 9 through 13, we present and illustrate the various methods of data 
collection available to social scientists. A discussion of observational methods, including 
laboratory experiments, field experiments, and natural experiments, as well as the im-
portance of triangulation are the subjects of Chapter 9. Survey research—particularly the 
mail questionnaire, the personal interview, the telephone interview, and the online sur-
vey—is examined in Chapter 10. Chapter 11 describes and illustrates methods of ques-
tionnaire construction: the content of questions, types of questions, question format, and 
the sequence of questions. Chapter 12 is devoted to the theory and practice of qualitative 
research, with a particular emphasis on participant observation and field research. In 
Chapter 13, we discuss secondary data analysis—its utility and limitations, private and 
public sources of secondary data, methods for searching, and content analysis.

The subsequent five chapters are concerned with data processing and analysis. In 
Chapter 14, we present techniques of codebook construction, coding schemes and de-
vices, ways to prepare data for analysis, the use of data-analysis software in social sci-
ences research, and communication network linkages. Chapter 15 introduces the uni-
variate distribution, measures of central tendency and dispersion, and various types 
of frequency distributions. Chapter 16 examines bivariate analysis, focusing on the 
relationship between two variables. Multivariate analysis is the subject of Chapter 17, 
which presents ways of analyzing multiple variables with various statistical procedures. 
Chapter 18 presents common techniques used in constructing indexes and scales; and in 
Chapter 19, we discuss strategies of hypothesis testing, levels of significance, regions of 
rejection, and parametric and nonparametric tests of significance.

This text, together with the supporting materials, will help readers move through the 
major stages of the research process.
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Student  Onl ine Resources
For the eighth edition, we have created a companion website to allow students 
easier and more comprehensive access to resources and study aids. The online stu-
dent resources provide the following study aids for each chapter: Chapter Abstract, 
Learning Objectives, Key Terms, Flashcards, Web Quizzes, General Social Survey Data 
Sets, and more.

We have moved a number of elements in the previous edition of the text to the com-
panion website, such as the “Introduction to SPSS” (formerly Appendix A) now found 
there. This introduction guides students through preparing and executing data analysis 
using this widely available and often-used software package. The “Additional Reading” 
sections at the end of each chapter in the previous edition are now located on the com-
panion website as well. The “Sources for Research and Hypotheses” section at the end 
of Chapter 3 in the previous edition has also been moved online. This section contains a 
fully revised and updated listing of some of the most useful and current bibliographies, 
indexes, journals, and statistical source books available for conducting social research. 

Ins t ruc tor  Resources
The Instructor Resources to accompany Research Methods in The Social Sciences have been 
expanded in the eighth edition revision. New resources include a Research Spotlight, 
which provides current and provocative empirical exemplars to illustrate the themes 
in each chapter and can be used for additional content, discussions, and student read-
ings; new PowerPoint lecture slides for each chapter; and an expanded Test Bank. The 
Instructor Resources also contain Essay and Discussion Questions, Research Projects, 
and more.
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PART I 

1

FOUNDATIONS OF EMPIRICAL RESEARCH

The chapters in this book are grouped into four parts. Together, they illustrate the 
sequential and often cyclical steps involved in social sciences research. In Part I, we 
are concerned with the foundations of empirical research in the social sciences. What 
are these foundations? The short answer is that there are many foundations. A more 
involved answer is that the foundations of social research are not only diverse but also 
highly integrated (that is, whole).

Social research cannot and should not be understood or undertaken without ref-
erence to early and vigorous debates in the philosophy of science, formal logic, and 
consideration of different forms of logical reasoning (Chapter 1). Nor can social sciences 
research occur without a common language in the form of clear and mutually agreed 
upon concepts, definitions, theories, and models (Chapter 2). To make the connection 
between the conceptual and observational worlds, social scientists must be equally rig-
orous in translating the above into a defined set of operations and procedures to specify 
variables and hypotheses, measure and assess associations, and, ultimately, generate 
knowledge (Chapter 3). With knowledge creation and dissemination also come impor-
tant responsibilities with respect to the ethical conduct of research, including protecting 
research subjects and conducting research and reporting results honestly and openly 
(Chapter 4).
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C H A P T E R  1

THE SCIENTIFIC APPROACH

O	 WHAT IS SCIENCE?

O	 APPROACHES TO KNOWLEDGE

O	 BASIC ASSUMPTIONS OF SCIENCE

O	 AIMS OF THE SOCIAL SCIENCES
Scientific Explanation
Prediction
Understanding

O	 THE ROLES OF METHODOLOGY
Rules for Communication
Rules for Reasoning
Rules for Intersubjectivity

O	 SCIENTIFIC REVOLUTIONS
Normal Science
Revolutionary Science
A Logic of Discovery?

O	 THE RESEARCH PROCESS

O	 THE PLAN OF THIS BOOK
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In 2011, the word “tweet” was formally incorporated into Merriam-Webster’s Colle-
giate Dictionary and defined as “(1) a chirping noise” and “(2) an online post made on 
the social media site Twitter.” What can studies of tweets tell us about the nature and 
structure of the social world? One recent paper attempted to examine several potential 
insights.1 As part of its efforts to understand how actors other than mainstream media 
outlets—including participants, ex-patriots, and other interested parties throughout the 
world—participated in and portrayed the 2011 revolutions in Tunisia and Egypt, the 
authors drew a detailed picture of the characteristics of these parties, their tweeting be-
haviors and contents, and their respective audiences (Twitter followers). In the process, 
the study tracked nearly 1,000 tweeters and more than 400,000 tweets. The study’s 
methodology was interdisciplinary by design and provided a blueprint for understand-
ing the growing importance of social media as a serious avenue for reporting and com-
munication that extends beyond the mainstream media. As these and other researchers 
continue to analyze this exciting new data source and develop and assess different hy-
potheses, they will be following the rules of scientific methodology.

[ IN THIS CHAPTER we define science in relation to the search for knowledge and 
proceed to discuss the basic assumptions of science and its aims and the roles of method-
ology. We define the scientific approach by its assumptions about nature and experience 
and by its methodology as a set of tools for communication, reasoning, and intersubjec-
tivity. We then discuss the ideas of scientific revolutions and discoveries. Last, we present 
a model of the research process, the stages of which are discussed throughout this book.

We also ask a number of questions throughout this book: What benefits does the 
scientific approach offer to people who take an interest in society? How can we acquire 
knowledge about those aspects of the human experience that are social, political, eco-
nomic, or psychological? For example, how can the scientific approach help us to under-
stand phenomena ranging from inflation and unemployment to democratic governance 
and bureaucracy, crime and delinquency, and even self-actualization? Our aim in this 
chapter is to discuss why and how the social sciences are part of the family of sciences. ]

WHAT IS  SCIENCE?
Science is a concept that is often misunderstood. Science is hard to define because we 
tend to confuse the content of science with its methodology. While science has no specific 
subject matter of its own, not every study of real-life phenomena is science. Astrologers, 
for example, seek to establish relationships between significant life events and the posi-
tions of the stars in an effort to predict the future, but their goals, and the acts they per-
form in order to achieve them, do not qualify astrology for admission into the family of 
sciences. Even if a university establishes a department of astrology and recruits faculty, 
develops a curriculum, and offers a master of science degree, astrology would fail to 
qualify as a scientific discipline. Why? Because the methodology used by astrologers is 
regarded as unscientific. We therefore use the term science to refer to knowledge gath-
ered by means of a distinctive methodology, namely a scientific methodology.

APPROACHES TO KNOWLEDGE
The word “science” is derived from the Latin word scire, which means “to know.” And 
from the Greeks, the science of knowing is called epistemology. Philosophers have long 
wrestled with ideas about how we can know what we claim to know. For example, how 
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does one truly know that the Sun will set each evening? That stepping on the accelerator 
makes a car go faster? That smoking cigarettes causes cancer? These types of knowledge 
claims are of a unique kind. When philosophers talk about knowledge, they are refer-
ring to propositional knowledge—descriptive claims that some state of affairs in the 
world around us is either true or false. Thus, knowing how to ride a bicycle (referred to 
as competence knowledge) or knowing your classmate’s name or favorite color (referred to 
as acquaintance knowledge) is not the object of inquiry.

Like philosophers, scientists are squarely in the business of making propositional 
claims to knowledge. In some cases, these knowledge claims (but not necessarily the 
work involved in arriving at them) are very simple statements, such as that the Higgs 
boson particle exists (versus does not exist). In other cases, knowledge claims concern 
the truth value of associations and relationships, sequences and processes, and other dy-
namics in the social world. To take just one example, consider the recent and hotly con-
tested propositional claim by Mark Regnerus that children whose parents have engaged 
in same-sex relationships tend to be worse off on a number of outcomes compared with 
children whose parents have not engaged in same-sex relationships:

Compared with children who grew up in . . . mother–father families, the chil-
dren of women who reported a same-sex relationship [are] markedly different 
on numerous outcomes, including many that are obviously suboptimal (such as 
education, depression, employment status, or marijuana use).2

Aside from being highly controversial and potentially misleading,3 what makes 
Regnerus’s claim propositional is the fact that it is a statement that some empirical phe-
nomenon is true (or false).

Of course, not all propositional claims are equal. Some are better than others. How is 
this so? It turns out that propositional knowledge is composed of three key ingredients:

	 O Propositional knowledge is rooted in a set of beliefs.

	 O These beliefs must be true.

	 O These true beliefs must be justified.

In Regnerus’s case, the motivation for his paper was the idea, the belief, that same-sex 
relationships and parenting might negatively impact children, and the desire to see if 
this belief was consistent with reality, that is, whether this belief was true. He then went 
to the data and conducted his analysis, the results of which provided him with empirical 
evidence, or justification, for concluding that his belief that same-sex relationships and 
parenting negatively impact children aligned with reality.

This is to say that we can think of scientists as producers of justified true beliefs—that 
is, as developers and disseminators of knowledge. Of the three ingredients listed above, 
 justification has historically been the most controversial. In order to understand why, 
imagine that you and a classmate are asked to predict whether it will rain tomorrow. 
Based on the fact that it rained today and the day before, you predict that it will rain to-
morrow. Your classmate, however, being more technologically savvy than you, pulls out 
her smartphone and checks the latest weather report. After doing so, she also predicts 
that it will rain tomorrow. Who has greater justification for their claim? Obviously, your 
classmate does. She is justified on the basis of evidence from the weather report, while 
your claim is merely based on a hunch that the future will resemble the past.

How does one obtain sufficient justification for a true belief and thereby acquire 
knowledge? Early debates in epistemology concentrated on the roles of experience and 
intuition. Empiricists believe that knowledge claims are justified on the basis of our 
sensory experiences alone—sight, hearing, touch, and so forth. Knowledge of this sort 
is called a posteriori (literally, “from the latter”) knowledge. Rationalists, on the other 
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hand, believe that knowledge claims are justified on the basis of rational intuition—
our innate capacity to grasp concepts and ideas regardless of our sensory experiences. 
Knowledge of this variety is called a priori (or “from the former”) knowledge.

The German philosopher Immanuel Kant (1724–1804) argued for a hybrid of these 
views.4 According to Kant, the world around us is chaotic. Our sensory perceptions 
are what permit us to experience this chaos. Our rational faculties serve to organize 
this chaos for us in meaningful ways. For example, scientists have repeatedly observed 
that people with higher levels of education typically have higher levels of political in-
volvement.5 According to Kant, while our sensory experiences might indicate a close 
 correspondence between education and political involvement, it is our rational intuition 
that allows us to further classify this correspondence as one of cause and effect. Although 
Kant’s work has not gone unchallenged, the utility of his approach was to provide an 
account of knowledge that combined sensory experience and rational intuition in a way 
that had not been attempted before.

Before we discuss the basic assumptions of science, it is worth noting that epistemo-
logical debates have expanded greatly since Kant. For example, the use of game theory in 
political science embraces some of the core principles of rationalism. There are likewise 
variants of game theory, such as evolutionary game theory, which incorporate empiri-
cist ideas. Moreover, these epistemological debates and developments are not limited to 
the issue of justification. For example, many scientists who use statistics in their research 
adopt the view dating back to the English minister and mathematician Thomas Bayes 
(1701–1761) that beliefs are not simply either/or propositions (e.g., either I believe it will 
rain tomorrow or I do not), but instead are matters of degree and are updated as more 
information is collected.6 This line of thinking underlies an important methodological 
area of research in the social sciences, Bayesian statistics, which aims to incorporate un-
certainty in our beliefs into statistical procedures and calculations.7

Likewise, regarding the truth component of knowledge claims, Karl R. Popper 
(1902–1994) held that scientists must abandon attempts to provide evidence in favor 
of competing claims to knowledge and instead focus their efforts on disproving (or fal-
sifying) prevailing explanations.8 His idea was that knowledge claims that cannot be 
falsified, and so stand the test of time, are the best candidates for truth. As with Bayesian 
statistics, this line of thinking has also resulted in the development of specialized statis-
tical procedures for working with data and testing hypotheses.9

BASIC ASSUMPTIONS OF SCIENCE
The scientific approach is grounded on a set of basic assumptions, fundamental prem-
ises considered to be unproven and unprovable. These assumptions are necessary pre-
requisites for conducting the scientific discourse.

1. Nature is orderly. There is recognizable regularity and order in the world; events 
do not just occur at random. Scientists assume that relationships and structures 
continue to exist within rapidly changing environments. They likewise assume 
that change is patterned and, therefore, can be understood. Order and regularity 
are inherent in all phenomena. For example, there is no logically compelling 
reason why the seasons should follow each other as they do, with winter following 
autumn, autumn following summer, and so on. But, because winter always follows 
autumn, despite the variations in temperature or snowfall, scientists conclude that 
other regularities may likewise underlie other observable phenomena.

2. We can know nature. This assumption expresses the conviction that human beings 
are as much a part of nature as other phenomena. Although each of us possesses a 
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set of unique characteristics, as human beings we can be studied and understood 
using the same methodology employed to study other natural phenomena. In 
essence, individuals and social phenomena exhibit sufficient recurrent, orderly, 
and empirically demonstrable patterns that are amenable to scientific investigation.

3. All natural phenomena have natural causes. That all natural phenomena have 
natural causes is at the core of the scientific revolution. By rejecting the belief 
that forces other than those found in nature cause natural events, science 
opposes fundamentalist religion, spiritualism, and magic. Scientists explain 
the occurrence of phenomena in natural terms. As empirical regularities are 
discovered and established, they can serve as evidence for the existence of 
cause-and-effect relationships.

4. Nothing is self-evident. Scientific knowledge is not self-evident. Accordingly, 
claims for truth must be demonstrated objectively. Scientists cannot rely on 
tradition, subjective beliefs, and cultural norms. They admit that possibilities 
for error are always present; hence, even the simplest of knowledge claims call 
for objective verification. Because of this characteristic, scientific thinking is 
skeptical and critical.

5. Knowledge is based on experience. If science is to help us understand the real 
world, it must be empirical; that is, it must rely on our perceptions, experience, 
and observations. Experience is an essential tool of the scientific approach, and 
it is achieved through our senses:

Science assumes that a communication tie between man and the external 
universe is maintained through his own sense impressions. Knowledge 
is held to be a product of one’s experiences, as facets of the physical, 
biological, and social world play upon the senses.10

 However, it is also the case that many phenomena cannot be experienced or 
observed directly. For example, on February 15, 2013, a meteor traveling at 11 miles 
per second disintegrated over the Russian town of Chelyabinsk with the seismic 
force of roughly 30 atomic bombs.11 In order to understand how and why this 
event occurred, scientists developed ideas and sophisticated computer models of 
how the orbits of the meteor and Earth came to collide, the angle and velocity with 
which the meteor entered Earth’s atmosphere, and the accompanying shock wave 
that was felt by people on the ground. In order to provide this account, scientists 
also had to rely on rational intuition as a guide, grounded in scientific terms, 
concepts, theories, and models. As Karl Popper once wrote:

The naive empiricist . . . thinks that we begin by collecting and arranging 
our experiences, and so ascend the ladder of science. . . . But if I am or-
dered: “Record what you are experiencing,” I shall hardly know how to 
obey this ambiguous  order. Am I to report that I am writing; that I hear 
a bell ringing; a newsboy shouting; a loudspeaker droning; or am I to 
report, perhaps, that these noises irritate me? . . . A science needs points 
of view, and theoretical problems.12

6. Knowledge is superior to ignorance. Closely related to the assumption that we can 
know ourselves as well as we can know nature is the belief that knowledge should 
be pursued for its own sake and for its contribution to improving the human 
condition. The contention that knowledge is superior to ignorance does not, 
however, imply that everything in nature can or will be known. Scientists assume 
that all knowledge is tentative and changing. Things that we did not know in the 
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past we know now, and what we consider to be knowledge today may be modified 
in the future. Truth in science is always dependent on the evidence, methods, 
and theories employed, and it is always open to review. The belief that relative 
knowledge is better than ignorance is diametrically opposed to the position taken 
by approaches based on absolute truth. As Gideon Sjoberg and Roger Nett put it:

Certainly the ideal that human dignity is enhanced when man is restless, 
inquiring, and “soul searching” conflicts with a variety of belief systems 
that would strive toward a closed system, one based on absolute truth. 
The history of modern science and its clash with absolute systems bears 
testimony to this proposition.13

True believers already “know” all there is to know. In contrast, scientific knowledge 
threatens the old ways of seeing and doing things; it challenges dogma, stability, and 
the status quo. In return, the scientific approach can offer only tentative truth, whose 
validity is relative to the existing state of knowledge. The strengths and weaknesses of 
the scientific approach rest on the provisional and relative nature of truth:

It is a strength in the sense that rational man will in the long run act to correct 
his own errors. It is a weakness in that scientists, not being so confident of the 
validity of their own assertions as is the general public, may, in those frequent 
periods when social crises threaten public security, be overturned by absolutists. 
Science is often temporarily helpless when its bastions are stormed by overzeal-
ous proponents of absolute systems of belief.14

AIMS OF THE SOCIAL SCIENCES
Having discussed the assumptions of science, we are now in a position to address the 
question raised earlier: What does science have to offer people who take an interest 
in society’s problems? The ultimate goal of the social sciences and all other sciences is 
to produce a cumulative body of verifiable knowledge. Such knowledge enables us to 
explain, predict, and understand the empirical phenomena of interest to us. We believe 
that a substantial body of knowledge can be used to improve the human condition. But 
what are scientific explanations? When can we make predictions? When are we justified 
in claiming that we understand empirical phenomena?

Scientific Explanation
Social scientists attempt to provide explanations for “why” questions—that is, why a 
phenomenon has occurred and the set of conditions that caused it. The term explanation 
thus refers to the process of relating a phenomenon to be explained to one or more other 
phenomena. For example, why are government expenditures per capita so much higher 
in Great Britain than in the United States? One response could be that the British want 
their government to spend more. Such an explanation might satisfy the layperson, but 
it would not satisfy social scientists unless the same reasoning explained the level of 
government expenditures per capita in other countries. In fact, despite reports that most 
Britons want their government to spend more, government expenditures per capita in 
Great Britain declined after the Conservative Party returned to power in the 1980s.

Carl G. Hempel distinguished between two basic types of scientific explanations— 
deductive and inductive.15 His classification is based on the kinds of generalizations 
 afforded by each type of explanation. Charles Sanders Peirce (1839–1914) proposed a 
third type of scientific explanation—abductive—that is often used in the social sciences.16
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DEDUCTIVE EXPLANATIONS. While fairly uncommon in the social sciences, in 
deductive explanations a scientist explains an observed phenomenon by showing that 
it must follow from an established universal law. For example, let us assume that it is a 
universal law that all elected officials in a democracy will seek reelection. Suppose that Jane 
Brown is an elected official in the United States in the year 2014. From this universal law, 
we would conclude that Jane Brown will seek reelection. Moreover, we can arrive at this 
conclusion from the comfort of our living room because deductive explanations do not 
require going out into the world to make observations and analyze data.

In a deductive explanation, when the conclusion follows from the various parts or prem-
ises of the explanation as dictated by formal logic—that is, a system of reasoning in the devel-
opment and evaluation of explanations—the explanation possesses deductive validity. When 
the conclusion is likewise generated from premises that are true (versus false), the explanation 
is also deductively sound. Returning to our example of Jane Brown, this explanation is valid 
(indeed, in formal logic this type of explanation is called a deductive syllogism), but it is not 
sound because it is simply false that all elected officials will seek reelection in a democracy.

Of course, deductive explanations are not always this rigid. Suppose that we revise 
our universal law to say that some elected officials in a democracy will seek reelection, 
or that it is possible that a person will seek reelection if she is an elected official in a 
democracy. These sorts of contingencies are the objects of two domains of formal logic 
called predicate and modal logic, respectively. For our purposes, however, the central take-
away message is that conclusions derived from deductive explanations are true by vir-
tue of whether their premises are true. And their premises are considered true until it is 
demonstrated that they are not.

INDUCTIVE EXPLANATIONS. Not all scientific explanations are (or can be) deductive. 
This is particularly the case in the social sciences, where few, if any, universal laws have 
been established. Social scientists often use inductive explanations (also known as 
probabilistic explanations). Recalling our earlier example of Jane Brown, suppose that a 
social scientist observes that elected officials in a democracy will seek reelection 75% of 
the time. After all, elected officials are nothing more than human beings, who occasionally 
do not seek reelection for a host of reasons due to family situations, retirement, and 
scandal. Whereas there might be a strong correspondence between being an elected 
official in a democracy and subsequently seeking reelection, this relationship cannot be 
expressed as a universal law because not all elected officials will in fact seek reelection.

Inductive explanations are derived from probabilistic generalizations that express 
an arithmetic relationship between two phenomena (e.g., n percent of X 5 Y) or the 
tendency for two phenomena to take place simultaneously (e.g., X tends to correspond 
to Y). When compared to universal laws in deductive explanations, the primary limita-
tion of inductive, or probabilistic, explanations is that conclusions cannot be drawn with 
complete certainty; thus, inductive explanations cannot be logically valid (or  invalid).

In inductive explanations, when the conclusion is likely to logically follow from the 
premises of the explanation, the explanation is said to be inductively strong (versus 
weak). When a conclusion strongly follows from premises that are also true, the explana-
tion is said to be inductively sound. Recalling our example of Jane Brown, an inductive 
argument would go as follows: Research finds that elected officials in a democracy will 
seek reelection about 75% of the time. Jane Brown is an elected official in the United 
States in the year 2014. Thus, it is likely that Jane Brown will seek reelection. In our case, 
the probability of her doing so is about 0.75, or 75%.

ABDUCTIVE EXPLANATIONS. Social scientists are often not in the position to make 
inductive explanations. This is usually the case when scientists study what are referred 
to as hard-to-reach populations such as victims of sex trafficking and undocumented 




