RESEARCH in COMMUNICATION
SCIENCES and DISORDERS
Methods for Systematic Inquiry
Fourth Edition

Lauren K. Nelson, PhD, CCC-SLP
Jaimie L. Gilbert, PhD, CCC-A

5521 Ruffin Road
San Diego, CA 92123
e-mail: information@pluralpublishing.com
Website: https://www.pluralpublishing.com

Copyright ©2021 by Plural Publishing, Inc.
Typeset in 10.5/13 Garamond by Flanagan’s Publishing Services, Inc.
Printed in the United States of America by McNaughton & Gunn, Inc.

All rights, including that of translation, reserved. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted in any form or by any means,
electronic, mechanical, recording, or otherwise, including photocopying, recording,
taping, Web distribution, or information storage and retrieval systems without the prior
written consent of the publisher.
For permission to use material from this text, contact us by
Telephone: (866) 758-7251
Fax: (888) 758-7255
e-mail: permissions@pluralpublishing.com
Every attempt has been made to contact the copyright holders for material originally
printed in another source. If any have been inadvertently overlooked, the publisher will
gladly make the necessary arrangements at the first opportunity.

Library of Congress Cataloging-in-Publication Data:
Names: Nelson, Lauren, author. | Gilbert, Jaimie L., author.
Title: Research in communication sciences and disorders : methods for
systematic inquiry / Lauren K. Nelson, Jaimie L. Gilbert.
Description: Fourth edition. | San Diego, CA : Plural, [2021] | Includes
bibliographical references and index.
Identifiers: LCCN 2020027010 | ISBN 9781635502053 (paperback) | ISBN
9781635502114 (ebook)
Subjects: MESH: Communication Disorders | Biomedical Research--methods |
Research Design
Classification: LCC RC423 | NLM WL 340.2 | DDC 362.196/8550072--dc23
LC record available at https://lccn.loc.gov/2020027010

CONTENTS

Preface

xi

Chapter 1. Empirical and Nonempirical Research: An Overview

1

Systematic Inquiry
Some Roles for Research
Types of Research
Variables
Getting Started with Research
Summary
Review Questions
References
Appendix 1–1. Tips for Reading a Research Article

Chapter 2. Ethical Considerations
Protection of Human Participants
Special Protections
Historical Perspective
Institutional Review Boards
Research Integrity
Avoiding Conflicts of Interest
Credit for Intellectual Effort
Attribution of Ideas
Accuracy in Reporting Information
Data Management
Confidentiality and Privacy
Health Insurance Portability and Accountability Act
Summary
Review Questions
Learning Activities
References
Appendix 2–1. Research Scenario

v

1
2
5
7
8
9
10
11
13

15
15
18
19
25
25
26
27
28
29
30
30
31
32
33
33
34
38

vi

RESEARCH IN COMMUNICATION SCIENCES AND DISORDERS

Chapter 3. Identifying and Formulating Research Questions
Identifying Important Questions
Formulating Research Questions
Ways to Formulate a Research Problem
Evidence-Based Practice Questions
Criteria for Well-Formed Questions
Establishing Validity and Reliability
Summary
Review Questions
Learning Activities
References

Chapter 4. Completing a Literature Search
Purposes of a Literature Search
Planning and Conducting a Search
Search Tools
Designing a Search Strategy
Organizing and Documenting Your Literature Search
Summary
Review Questions
Learning Activities
References
Appendix 4–1. Electronic Literature Search

Chapter 5. Writing a Literature Review
Research Phases
Purposes of a Literature Review
Organization
Note Taking
Writing the Paper
Example of an Outline
Summary and Conclusions Section
Citations and References
Literature Review Checklist
Types of Literature Reviews
Summary
Review Questions
Learning Activities
References

Chapter 6. Nonexperimental Research Design
Nonexperimental Research Designs

41
41
44
46
51
53
54
60
60
62
63

65
65
67
67
72
74
75
75
76
76
78

89
89
90
90
92
93
93
95
95
98
98
99
99
100
101

103
103

CONTENTS

Survey Research
Case Studies
Longitudinal Research
Correlation and Regression
Group Comparisons
Causal-Comparative Research
Qualitative Research
Ethnography
Grounded Theory
Case Study
Phenomenology
Conversation Analysis
Scientific Rigor in Qualitative Research
Summary
Review Questions
Learning Activities
References
Appendix 6–1. Examples of Research Designs

Chapter 7. Experimental Research and Levels of Evidence
Experimental Research Designs
Posttest-Only Designs
Pretest–Posttest Randomized Control Group Design
Solomon Randomized Four-Group Design
Switching Replications Design
Factorial Designs
Importance of Experimental Control
History
Maturation
Statistical Regression
Instrumentation
Selection
Mortality
Quasi-Experimental Approaches
Nonequivalent Control Group Designs
Repeated Measures Group Design
Single-Subject Designs
Single-Subject Design Quality
Experimental Designs and Levels of Evidence
Summary
Review Questions
Learning Activities

104
107
108
109
110
111
113
115
116
117
118
119
120
122
123
124
125
131

135
136
137
138
139
140
140
145
145
147
147
147
148
148
149
150
151
153
158
160
163
165
166

vii

viii

RESEARCH IN COMMUNICATION SCIENCES AND DISORDERS

References
Appendix 7–1. Research Scenario

Chapter 8. Research Participants and Sampling
Populations and Samples
Sample Characteristics
Sampling Methods
Simple Random Sampling
Systematic Sampling
Stratified Random Sampling
Cluster Sampling
Purposive Sampling
Random Assignment
Sample Size
Summary
Review Questions
Learning Activities
References

Chapter 9. Data Analysis: Describing Different Types of Data
Levels of Measurement
Visual Representation of Data
Descriptive Statistics
Frequencies and Percentages
Measures of Central Tendency
Measures of Variability
Means as Estimates
Shapes of Distributions
Summary
Review Questions
Learning Activities
References

Chapter 10. Data Analysis: Inferential Statistics
Inferential Statistics
Measures of Association
Pearson Product-Moment Correlation Coefficient
Coefficient of Determination
Spearman Rank-Order Correlation
Chi-Square and Contingency Coefficient
Simple Regression and Multiple Regression

167
171

173
173
175
176
176
177
177
179
179
180
182
184
185
186
186

189
189
191
195
196
198
200
202
203
206
207
208
208

211
211
213
214
218
219
220
221

CONTENTS

Testing for Differences Between Two Samples
Independent and Paired t-Tests
Confidence Intervals
Mann-Whitney U
Sign Test and Wilcoxon Matched-Pairs Signed-Ranks Test
Testing for Differences Among Three or More Samples
Statistical Analysis for Factorial Designs
Additional Tools for Analyzing Clinical Data
Caution in the Use and Reporting of Statistics
Summary
Review Questions
Learning Activities
References
Appendix 10–1. Examples of Data Analysis Procedures

Chapter 11.
Research Outcomes: Clinical Guidance, Research Reports
Knowledge Base for Evaluating Clinical Research
Critical Appraisal
How Applicable Are the Findings
Reporting Research Findings
Components of a Research Report
Writing Guidelines and Writing Style
Disseminating Research Findings
Summary
Review Questions
Learning Activities
References
Index

224
224
228
229
230
231
236
238
241
241
242
243
245
247

249
249
250
256
257
257
260
261
262
263
264
265
267

ix

PREFACE

When Dr. Lauren Nelson finished the first
edition of this textbook in 2010, evidencebased practice, the use of research to inform
clinical decision making, was an emerging
concept in the field of communication sciences and disorders. Currently the situation
is much different with widespread recognition of the importance of evidence to support clinical practice. Students and professionals benefit from consistent discussion
of research evidence throughout the fields
of audiology and speech-language pathology. If you browse current books on nearly
any communication disorders topic — such
as child language disorders, articulation
and phonological disorders, adult neurogenic disorders, aural rehabilitation, and
hearing aids — you will find a major section
or chapter on research evidence. The topic
of research evidence has become pervasive
throughout our field of study and is a subject in many courses.
For the first time, this textbook has a
coauthor. The fourth edition benefits from
Dr. Jaimie Gilbert’s background in audiology and hearing science. Dr. Gilbert’s areas
of specialization complement Dr. Nelson’s
background in speech-language pathology
and child language. We both have experience teaching a research course for graduate students in communication sciences and
disorders. Only a small number of these
students plan to pursue a career in research
and/or higher education and the majority
anticipate working in a clinical setting as
an audiologist or speech-language patholo-

gist; yet, they nearly all express an appreciation of the role of research in the field
of communication sciences and disorders.
Occasionally students still worry about
their motivation, expecting the topics of a
research course to be less than exciting. But
more often, they have already discovered
that research is essential for high-quality
clinical practice, and that audiologists and
speech-language pathologists need skills to
investigate the existing research base and
even to conduct their own original research.
Our goal in writing this textbook is to help
students and professionals develop knowledge and skills in research that will serve
them throughout their professional careers.
Students frequently express concerns
about the topics they expect to cover in
a research methods course. Many of their
concerns are similar from year to year and
may be concerns you share. Students worry
that they would have difficulty understanding the content of research articles, particularly the statistical information. Others
describe prior frustration with their attempts
to read research reports because they spent
considerable time rereading material that
was difficult to understand. They think that
time management could be an issue, both
in “keeping up” with their assigned readings and working on their own research
projects. Many students are uneasy about
finding a “good” topic for their own graduate research project.
If you have similar concerns, ideally
this textbook will offer you some strategies
xi
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for tackling those concerns. Recognizing
that the way one approaches scientific
inquiry is similar to the way audiologists
and speech-language pathologists think
about assessment and treatment of persons
with communication disorders is an important first step. Our students have identified
ideas for research projects by understanding that high-quality research stems from
genuine curiosity and interest about a topic,
and that research in the field of communication sciences and disorders takes many
forms. In their personal reflections, students
report that repeated practice in reading
research articles and a better understanding of the content and structure of those
articles helped them use their study time
more efficiently and effectively.
The concerns our students express
about research and the strategies we developed to address those concerns are
the basis for this text. This fourth edition
adds a full chapter on writing a literature
review. The fourth edition also updates
the resources and tools available to assist
us in finding and evaluating research evidence. The knowledge and skills needed
to engage in empirical research and to use
research in clinical practice are comparable,
and that is how these topics are presented
in this text. Rather than treating empirical
research and searching for clinical evidence
as separate topics, this text presents both
as different applications of a process of
scientific inquiry. The order of the chapters reflects the steps a researcher or clinician might complete when conducting an
investigation. We recognize, however, that
research is not a linear process and sometimes requires revisiting or revising your
prior work.
Chapter 1 introduces the topic of scientific inquiry and its different applications
in the field of communication sciences
and disorders. Because ethical practice is

a primary concern for both clinicians and
researchers, Chapter 2 covers responsible
conduct of research and ethical issues that
affect the design and utilization of research,
as well as the challenges associated with
securing and using electronic records.
Chapter 3 describes how researchers and
clinicians might formulate questions as the
starting point for their investigations. Some
of these questions might be answered in
the existing literature and others might be
refined based on that literature. Thus, Chapter 4 addresses the information you might
need to conduct a good quality literature
search using traditional Web-based search
engines as well as some new tools that
became available in recent years. Chapter 5
is the new chapter on writing a literature
review. This chapter incorporates information on citations and references previously
covered at the end of Chapter 4. Chapter 5
also provides expanded coverage of organizing and writing a literature review as
well as different types of literature reviews.
Chapter 6 and Chapter 7 cover the different
types of research that are common in the
field of communication sciences and disorders and the relationship between these
types of research and the evidence audiologists and speech-language pathologists
need to support their clinical endeavors.
Chapter 8 reviews how researchers select
persons to participate in research and issues
associated with that process. Chapter 9 and
Chapter 10 describe the analysis of research
data using various statistical procedures.
The final chapter, Chapter 11, covers how
researchers and clinicians use the information gathered through their investigations.
For researchers this often involves preparation of a research report to disseminate
to other professionals, and for clinicians it
usually leads to a decision about the most
appropriate assessment and treatment
approaches for their clients. For both clini-
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cians and researchers, criteria for evaluating
the quality of evidence are important.
Each chapter includes examples from
the field of communication sciences and
disorders to illustrate important concepts.
Review questions are included at the end
of each chapter along with some suggestions for additional learning activities.
Two research scenarios or case studies are
included in Chapter 2 and Chapter 7 to illustrate a practical application of concepts and
to facilitate discussion. The online resources
provide opportunities to work with exam-

ples and figures in a more dynamic way.
Where appropriate, the learning activities
include a list of research articles from journals in communication sciences and disorders that illustrate topics covered in the
chapter. The learning activities could serve
as homework assignments or, in some cases,
as the focus of in-class discussions. In our
own courses, we use the review questions
in small group activities. Students benefit
from explaining difficult questions to each
other and doing so in a way that illustrates
their own mastery of the concepts.

xiii

1
Empirical and
Nonempirical Research:
An Overview
Systematic Inquiry

For many students, learning that they need
to complete a research course is a cause
of considerable anxiety. Audiologists and
speech-language pathologists who are
already engaged in their professional practice often recognize the importance of a
strong research base in communication sciences and disorders but may view research
as an activity unique to those who hold
research-oriented doctoral degrees. Perhaps
you are someone who views research as a
requirement to endure rather than as a topic
to embrace; or perhaps you acknowledge
the importance of research in communication sciences and disorders but consider it
something that others with unique talents
undertake. One aim of this introductory
chapter is to establish the fact that research
encompasses many different kinds of activities, and professionals in clinical settings
already engage in some of these. Furthermore, the knowledge and skills we need to
be effective researchers are not necessarily
unique talents but often parallel the processes and procedures employed by audiologists and speech-language pathologists.

One way to view research is as a process
of systematic inquiry. Making an inquiry
involves asking a question and then engaging in a process to determine the answer to
that question. Asking and answering questions is at the heart of research endeavors. Research is systematic because the
approach you use to find answers has predetermined procedures, and these procedures
are carried out in a regular, orderly manner. Usually, the questions that researchers
investigate are ones that are recognized as
important to a field of study, such as communication sciences and disorders, and to
persons in society, such as children and
adults with communication disorders.
The scientific method is an approach
to systematic inquiry. This method involves
a series of steps that lead from identifying a
problem and formulating a question to discovering possible answers to that question.
The generally accepted steps include the
following: (1) identify a problem and further

1

2

RESEARCH IN COMMUNICATION SCIENCES AND DISORDERS

define that problem through background
research, (2) develop a specific hypothesis
or question to investigate, (3) plan a set of
procedures for testing the hypothesis or
answering the question, (4) collect data
using those procedures, (5) analyze the data,
and (6) make a decision about the viability
of the hypothesis or answer to the question.
You would expect to find the steps
of the scientific method in a research text.
However, Haynes and Pindzola (2011)
included similar steps in their diagnosis
and evaluation textbook. These authors
observed that clinicians engage in a way
of thinking that parallels the method scientists employ in their experimental research.
When faced with a clinical problem, such
as a person referred for an evaluation, audiologists and speech-language pathologists
gather and analyze data to test a hypothesis. In the case of a speech, language, or
hearing evaluation, the hypotheses relate
to whether or not someone has a disorder,
the nature of that disorder, and how to best
treat that disorder. Although the types of
questions or hypotheses differ, both clinical
practice and research involve ways of thinking and problem solving that are systematic
in nature. When the process of inquiry is
systematic, both clinicians and scientists
have greater confidence that the information they provide is accurate and trustworthy, whether providing that information
to individual clients and their families or to
the scientific community.

Some Roles for Research
Scientific research has many roles in the
fields of audiology and speech-language
pathology. Perhaps the most basic role is
to satisfy scientific curiosity. Researchers
in communication sciences and disorders

regularly participate in a process of identifying unanswered questions and designing information-gathering procedures to
answer those questions. Researchers focus
on questions they regard as important for
understanding the nature of human communication; the underlying physiology of
speaking and hearing; the causes of speech,
language, and hearing disorders; and so
forth. Researchers who are motivated primarily by scientific curiosity might still
include persons with speech, language,
or hearing disorders in their studies and
conduct research that has implications for
assessing and treating communication disorders. For example, researchers gained
new evidence about the neurological bases
of speech and language by including persons with aphasia in their studies. These
types of studies provided information about
the effects of brain lesions on speech and
language use but did not necessarily lead
directly to specific assessment or treatment
recommendations.
Research is also valuable in guiding
clinical practice in audiology and speechlanguage pathology. Sometimes audiologists and speech-language pathologists are
motivated to conduct research because of
unanswered questions they encounter in
their clinical practice. The term clinicianinvestigator is a way to refer to health care
professionals, including audiologists and
speech-language pathologists, whose primary responsibility is providing clinical
services but who also engage in research
in their profession (Silverman, 1998). In
many ways such individuals are ideally
positioned to conduct research that guides
the way audiologists and speech-language
pathologists diagnose and treat communication disorders. Clinician-investigators
have firsthand knowledge regarding information that is lacking, as well as work with
clients in their professional practice who
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would be most representative of children
and adults with speech, language, and hearing disorders.
The notion of using research to guide
clinical practice is important even for audiologists and speech-language pathologists
who do not conduct their own original
research. In recent years a strong movement toward use of scientific evidence to
guide decisions emerged in both the fields
of medicine and education. Because audiologists and speech-language pathologists
are employed in medical and educational
settings, this movement has encompassed
those fields as well. The term evidencebased practice refers to an approach in
which clinicians use the best available scientific evidence to guide their decisions
about how to evaluate and treat persons
with communication disorders. When clinicians engage in evidence-based practice,
they are making decisions about how to
serve their clients effectively based on three
sources of information: (1) the best available evidence from systematic research,
(2) their own professional experience and
expertise, and (3) client and/or family considerations (American Speech-LanguageHearing Association [ASHA], 2004; Fey et al.,
2014).1
When audiologists and speech-language
pathologists participate in evidence-based
practice, they might do so by consulting an
existing evidence review. Usually a panel of
experts prepares such reviews. They are
published in professional journals or perhaps published in electronic format on a
website. When the authors of the reviews
conduct a well-defined, qualitative critique
of the existing research, the review is a
1 

systematic review. When the authors apply
both qualitative and quantitative analysis
in their review, it may be a meta-analysis.
Some examples include a systematic review
of telehealth in hearing aid rehabilitation
(Tao et al., 2018), a systematic review and
meta-analysis of consonant and vowel identification for individuals with cochlear implants (Rødvik et al., 2018), meta-analyses
of word-finding treatment for persons with
aphasia (Wisenburn & Mahoney, 2009),
and parent-implemented intervention for
children language delays (Roberts & Kaiser, 2011). The American Speech-LanguageHearing Association (ASHA) has documented many examples of evidence reviews
published through 2020 (ASHA, n.d.). Recommendations for systematic reviews and/
or meta-analyses, which may be useful for
speech-language pathology and audiology, have been developed in the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) (Liberati et al.,
2009; Moher et al., 2009).
Sometimes audiologists and speechlanguage pathologists conduct individual
evidence searches on behalf of a particular client (Gallagher, 2002). Such searches
begin with a client-specific question and
culminate with review, evaluation, and
application of existing research. Clinicians
might use existing research literature when
answering questions such as which of two
treatment approaches produced the most
improvement in the shortest time, whether
a particular diagnostic procedure yields
results that are accurate and reliable, or
what the most effective treatment for a client with a specific diagnosis is. Evidencebased practice reflects a movement away

The American Speech-Language-Hearing Association (2005) position statement on evidence-based practice can be
found in the document Evidence-Based Practice in Communication Disorders [Position Statement], available from
http://www.asha.org/policy. In this document ASHA established the position that audiologists and speech-language
pathologists should engage in evidence-based practice to ensure provision of the highest quality clinical services.
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from sole reliance on expert opinion and
toward an approach that relies on careful
consideration of research evidence in conjunction with clinical expertise and client/
family considerations (Gallagher, 2002).
Another reason audiologists and speechlanguage pathologists engage in research is
for program evaluation and support. This
type of research is conducted at a local
level sometimes in response to external
requirements and sometimes due to local
initiatives. For example, a medical center
might evaluate the quality of its programs
and services by comparing them to a set
of nationally recognized standards. Professionals employed in educational settings
are very much aware of the use of student
achievement testing to evaluate school
programs. Again, such evaluation involves
comparisons to state and national standards
purported to reflect the quality of school
programs. At other times program evaluation questions emerge from local rather
than state or national initiatives. For example, a medical center might conduct consumer satisfaction research with the goal
of improving its programs and services and
increasing the likelihood that consumers
choose that medical center as their health
care provider. A school district might conduct program evaluation research after
making changes to curriculum or teaching
practices to determine if these changes led
to improvements in student learning and
achievement. Although professionals such
as audiologists, speech-language pathologists, nurses, physicians, and teachers often
debate the best approaches for program
evaluation, nearly all agree that research of
this type plays an important role in their
professions.
Scientific research also may influence
public policy, particularly policy regarding
the allocation of resources. When research
evidence is particularly strong, legislators

and policy makers may consider this evidence in making decisions about spending public funds. An example of this is
the growth of publicly funded early childhood education for all 3- and 4-year-olds.
One reason for the increase in public funding is research that consistently demonstrated that children who attended good
quality preschool programs performed
better in school and were more successful in their later lives. The research actually
demonstrated that the funds spent early
in childhood were offset by savings that
occurred later through reduced educational
spending on special services and reduced
need for public assistance in adulthood
(Barnett, 2000).
Research that demonstrates how a service or program impacts society is sometimes referred to as cost-effectiveness or
cost-benefit research. Cost-effectiveness
research looks at the cost of a program or
service relative to the outcomes produced
(Barnett, 2000). For example, if different
treatment programs or different technologies varied in cost, an audiologist or speechlanguage pathologist would probably want
confirmation that the more expensive
approach produced better outcomes for
their clients. Cost-benefit research looks at
the cost of a program or service relative
to its impact on costs that occur later in
life. For preschool education, the analysis
included documentation of the cost of the
educational program and long-term follow-up of the children who participated.
The long-term follow-up revealed actual
cost benefits to society in several different
ways. For example, children who received
early childhood education were less likely
to need special education services during the school years, were less likely to
need other public services such as juvenile
detention, were less likely to participate in
public assistance programs as adults, and
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typically earned more income per year as
adults (Barnett, 2000). Thus, individuals
who advocated for public funding of early
childhood education could point to a body
of research that suggested such programs
produced a net financial benefit to society
that greatly offset the initial cost. Audiologists and speech-language pathologists
would profit from a body of research demonstrating the benefits of our programs.

Types of Research
Taking some time to peruse published
research in audiology and speech-language
pathology, such as that found in our professional journals, reveals many forms of
research. Generally, research studies share

New
Observations

Format of
Observation

at least one similarity: a question that needs
an answer or problem that needs a solution.
How researchers formulate their questions
or how they plan and conduct their studies,
however, can be quite different. In this section we consider some of the terminology
researchers use to characterize these differences (Figure 1–1).
Most of the time when professionals in the fields of audiology and speechlanguage pathology use the term research,
they are referring to empirical research.
Empirical research involves the collection
of new information or data through observation and measurement of behavior and/or
physical properties (Trochim et al., 2016).
Review of recent issues of professional
journals in communication sciences and
disorders reveals several ways that human
behavior was observed and measured, such

Manipulation
of Variables

Random
Assignment

Manner of
Reporting
Results

True Experimental

Group

Experimental
Quantitative
Nonexperimental

Empirical
Qualitative

Empirical
research requires
new observations

Observations can
have numerical
or verbal format

Figure 1–1. Types of research.

Group
QuasiExperimental
Single Subject

Nonexperimental

Experimental
research requires
a manipulated
variable

True
experimental
research requires
random
assignment

Single subject
research reports
results separately
for each
participant, not
aggregated by
group
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