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Teaching a research course for graduate
students in communication sciences and
disorders has been my privilege for several
years. Only a small number of these students
planned to pursue a career in research
and/or higher education, and the majority
anticipated working in a clinical setting as
an audiologist or speech-language patholo-
gist. At the beginning of the course I have
given students an opportunity to express
concerns about the topics they expected to
cover. Over the years the students reported
very similar concerns. Many worried that
they would have difficulty understanding
the content of research articles, particularly
the statistical information. Others described
prior frustration with their attempts to read
research reports because they spent con-
siderable time rereading material that was
difficult to understand. Many students were
uneasy about finding a “good” topic for
their own graduate research project. A few
even admitted that motivation was a con-
cern because they expected the topics to
be less than exciting.

The students and I tackled these con-
cerns in several ways. Recognizing that the
way of thinking that underlies scientific
inquiry was highly similar to the way audi-
ologists and speech-language pathologists
think about assessment and treatment of
persons with communication disorders was
an important first step. The students found
their motivation by understanding that high
quality research stems from genuine curios-
ity and interest about a topic, and by recog-

nizing the importance of strong evidence in
providing clinical services.They discovered
that research was essential for high quality
clinical practice, that research in the field of
communication sciences and disorders
took many forms, and that audiologists and
speech-language pathologists needed skills
to investigate the existing research base to
find good evidence to support their clinical
decisions.

The concerns my students expressed
about research and the strategies we devel-
oped to address those concerns were the
basis for this text. The knowledge and skills
one needs 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 treat-
ing 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 conduct-
ing a scientific investigation. 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 con-
cern for both clinicians and researchers,
Chapter 2 covers ethical issues that affect the
design, conduct, and utilization of research.
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
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the existing literature and others might be
refined based on the existing literature.Thus,
Chapter 4 addresses the information you
might need to conduct a good quality liter-
ature search. Chapter 5 and Chapter 6 cover
the different types of research that are com-
mon in the field of communication sciences
and disorders and the relationship between
these types of research and the evidence
audiologists and speech-language patholo-
gists need to support their clinical endeav-
ors. Chapter 7 discusses how researchers
select persons to participate in research
and issues associated with that process.
Chapter 8 and Chapter 9 describe the analy-
sis of research data using various statistical
procedures. The final chapter, Chapter 10,
describes 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.

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. 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 my own courses,
we use the review questions in small group
activities. I particularly enjoy observing stu-
dents explain difficult questions to each
other and doing so in a way that illustrates
their own mastery of the concepts.
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For many students, learning that they need
to complete a research course is a cause of
considerable anxiety. Perhaps you are some-
one 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 estab-
lish the fact that research encompasses
many different kinds of activities, some of
which you already engage in. Further, the
knowledge and skills we need to be effec-
tive researchers are not necessarily unique
talents but often parallel the processes and
procedures employed by audiologists and
speech-language pathologists.

Systematic Inquiry

One way to view research is as a process of
systematic inquiry. Making an inquiry
involves asking a question and then engag-
ing in a process to determine the answer to
that question. Asking and answering ques-
tions 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 car-
ried out in a regular, orderly manner.

One approach to systematic inquiry is
the scientific method.This method involves
a series of steps that lead from identifying a
problem and formulating a question to dis-
covering possible answers to that question.
Peterson and Marquardt (1994, p. 26) iden-
tified the following six steps in this process:

1. Definition of the problem
2. Development of hypotheses to be tested
3. Development of a procedure for test-

ing the hypotheses
4. Collection of data
5. Analysis of data
6. Support or rejection of hypotheses

You would expect to find the steps of the
scientific method in a research text. How-
ever, Peterson and Marquardt included these
steps in their appraisal and diagnosis text
(Appraisal and Diagnosis of Speech and
Language Disorders). These authors ob-
served that diagnosis involves a way of
thinking that parallels the method scientists
employ in their experimental research.When
faced with a clinical problem, such as a per-
son referred for an evaluation, audiologists
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and speech-language pathologists gather
and analyze data to test a hypothesis. In the
case of a speech, language, or hearing eval-
uation, the hypotheses relate to whether or
not someone has a disorder, and the nature
of that disorder. Although the types of ques-
tions or hypotheses differ, both clinical
practice and research involve ways of think-
ing and problem-solving that are systematic
in nature. When the process of inquiry is
systematic, both clinicians and scientists
have greater confidence that the informa-
tion they provide is accurate and trustwor-
thy, 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 reg-
ularly participate in a process of identifying
unanswered questions and designing infor-
mation 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 hear-
ing, 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 com-
munication disorders. For example, one way
researchers learned about the neurological
bases of speech and language was by includ-
ing persons with aphasia in their studies.
These types of studies provided informa-
tion about the effects of brain lesions on

speech and language use but did not neces-
sarily lead directly to specific assessment or
treatment recommendations.

Research is also valuable in guiding
clinical practice in audiology and speech-
language pathology. Sometimes audiologists
and speech-language pathologists are moti-
vated to conduct research because of unan-
swered questions they encounter in their
clinical practice. Silverman (1998) used the
term clinician-investigator to refer to audi-
ologists and speech-language pathologists
whose primary responsibility is providing
clinical services but who also engage in
research in their profession. In many ways
such individuals are ideally positioned to
conduct research that guides the way audi-
ologists speech-language pathologists diag-
nose and treat communication disorders.
Clinician-investigators have firsthand knowl-
edge regarding information that is lacking
and also work with clients in their profes-
sional practice who would be most represen-
tative of children and adults with speech,
language, and hearing disorders.

The notion of using research to guide
clinical practice is important even for audi-
ologists and speech-language pathologists
who do not conduct their own original re-
search. In recent years a strong movement
toward use of scientific evidence to make
decisions emerged in both the fields of
medicine and education. Because audiolo-
gists and speech-language pathologists are
employed in medical and educational set-
tings, this movement has encompassed those
fields as well. The term evidence-based
practice refers to an approach in which cli-
nicians use the best available scientific evi-
dence to guide their decisions about how
to evaluate and treat persons with commu-
nication disorders. According to Sacket,
Rosenberg, Gray, Haynes, and Richardson
(1996, p. 71 as cited in ASHA, 2004, p. 1),
when clinicians engage in evidence-based
practice, they are making client decisions by
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“ . . . integrating individual clinical expertise
with the best available external evidence
from systematic research.”1

When audiologists and speech-language
pathologists participate in evidence-based
practice, they might do so by consulting 
an existing evidence review. Such reviews
usually are prepared by a panel of experts.
They are published in professional journals
or perhaps published in electronic format
on a Web site. Some examples include a
review of rehabilitation for acquired brain
injury (Turner-Stokes, Disler, Nair, & Wade,
2005), treatment for aphasia (Robey, 1998),
the cost-effectiveness of digital hearing aids
(Taylor, Paisley, & Davis, 2001), and inter-
vention for language delays (Law, Garrett,
& Nye, 2004). Many examples of evidence
reviews published from 1997 through 2006
are documented by the American Speech-
Language-Hearing Association (ASHA, 2007).
Sometimes audiologists and speech-language
pathologists conduct individual evidence
searches on behalf of a particular client.
Such searches begin with a client-specific
question and culminate with review, evalua-
tion, and application of existing research.
Clinicians might use existing research litera-
ture when answering questions such as
which of two treatment approaches pro-
duced the most improvement in the short-
est time, whether a particular diagnostic
procedure yields results that are accurate
and reliable, or what is the most effective
treatment for a client with a specific diag-
nosis. Evidence-based practice reflects a
movement away from sole reliance on
expert opinion toward an approach that
relies on careful consideration of research
evidence in conjunction with clinical expert-
ise and client/family considerations (Gal-
lagher, 2002).

Another reason audiologists and speech-
language 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. Profession-
als employed in educational settings are very
much aware of the use of student achieve-
ment 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 satisfac-
tion research with the goal of improving its
programs and services and increasing the
likelihood that consumers choose that med-
ical center as their health care provider.
A school district might conduct program
evaluation research after making changes to
curriculum or teaching practices to deter-
mine if these changes led to improvements
in student learning and achievement. Al-
though professionals, such as audiologists,
speech-language pathologists, nurses, physi-
cians, 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 evi-
dence in making decisions about spending
public funds. An example of this is the
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growth of publicly funded early childhood
education for all 3- and 4-year-olds. One rea-
son 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 demon-
strated that the funds spent early in child-
hood were offset by savings that occurred
later through reduced educational spend-
ing on special services and reduced need
for public assistance in adulthood.

Research that demonstrates how a
service or program impacts society is some-
times referred to as cost-effectiveness or
cost-benefit research. Cost-effectiveness re-
search looks at the cost of a program or
service relative to the outcomes produced
(Barnett, 2000). For example, if different
treatment programs or different technology
varied in cost, an audiologist or speech-
language pathologist would probably want
to know 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 documenta-
tion 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 par-
ticipate in public assistance programs as
adults, and typically earned more income
per year as adults (Barnett, 2000). Thus,
individuals who advocated for public fund-
ing 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 ini-
tial 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 profes-
sional journals, would reveal many forms of
research. Generally research studies share
at least one similarity—a question that needs
an answer or problem that needs a solution.
However, how researchers formulate their
questions or how they plan and conduct
their studies can be quite different. In this
section we will consider some of the ter-
minology researchers use to characterize
these differences.

Most of the time when professionals in
the fields of audiology and speech-language
pathology use the term research, they are
referring to empirical research. Empirical
research involves the collection of new in-
formation or data through observation and
measurement of behavior and/or physical
properties (Trochim & Donnelly, 2007).
Review of recent issues of professional jour-
nals in communication sciences and disor-
ders revealed several ways that human
behavior was observed and measured, such
as speech samples (Sawyer & Yairi, 2006),
survey responses (MacNeil, Lui, Stone, &
Farrell, 2007; Skahan, Watson, & Lof, 2007),
listener ratings (Spielman, Ramig, Mahler,
Halpern, & Gavin, 2007), and test scores
(van Kleeck, Vander Woude, & Hammett,
2006), as well as several ways of measuring
physical properties, such as speaker sound
pressure levels (Spielman et al., 2007),
tongue strength and endurance (Stierwalt
& Youmans, 2007), and electromyographic
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waveform displays (Yiu, Verdolini, & Chow,
2005). Examples of research that is nonem-
pirical might include a carefully constructed
theoretical analysis or a systematic review
of a body of research.

Another way to characterize different
forms of research is the distinction between
qualitative and quantitative research. Qual-
itative research and quantitative research
differ with regard to the way questions or
problems are formulated and investigated.
However, a commonly identified difference
is in the type of information or data a
researcher gathers. In qualitative research
data often includes verbal information. This
might take the form of highly detailed
descriptions of a person’s behavior or per-
haps direct quotes of a person’s statements.
Quantitative research, as you might expect,
relates to numerical information such as fre-
quency counts and measures of size or other
physical properties. Sometimes researchers
gather both types of data and report both
numerical and verbal information.

Within the category of quantitative re-
search we often make a distinction between
studies that are experimental and those
that are nonexperimental. In experimental
research, researchers identify one or more
factors that they will manipulate or control
during the experiment. For example, a
researcher might be comparing different
approaches for improving a person’s com-
munication abilities and could manipulate
how much or what type of approach partic-
ipants experience. The researcher manipu-
lates or controls the conditions so that some
participants have a different experience dur-
ing the experiment than others. According
to Patten (2007), a true experiment meets
two criteria.The first is the researcher’s cre-
ation of different conditions or experiences
by manipulating one or more factors during
the experiment, and the second is that the
conditions participants experience are deter-
mined randomly. A true experiment has 

random assignment of the participants to
different experimental groups. Experimen-
tal research that lacks random assignment
to groups is sometimes referred to as quasi-
experimental research. Generally speaking,
a study that meets both standards, experi-
mental manipulation and random assign-
ment, provides stronger evidence than a
quasi-experimental study.

One of the most common kinds of
experiments is one in which a researcher
compares the performance of two groups,
each experiencing a different experimental
manipulation or treatment. In audiology and
speech-language pathology such comparison
might involve traditional treatment as com-
pared to some new treatment approach.
As noted, when the participants are divided
at random into groups, the study is consid-
ered a true experiment. However, some-
times researchers find it impractical or
impossible to assign their participants ran-
domly. Perhaps the researchers want to
compare two different classroom-based
interventions. Children in school settings
are seldom assigned to their classrooms in
a random manner. Therefore, if researchers
decide to conduct the experiment with
two existing classrooms, they are conduct-
ing quasi-experimental research rather than
a true experiment.

In contrast with experimental research,
nonexperimental research includes a wide
variety of studies in which the researcher
investigates existing conditions. Some forms
of nonexperimental research are descriptive
in nature. Studies that provide information
about the typical communication behav-
iors of persons of various ages fall into this
category. Such studies might include mea-
sures based on speech and language sam-
ples, measures of physical properties of
speech such as fundamental frequency or
intensity, as well as psychoacoustic responses
to speech. Some examples of nonexperi-
mental research include case studies, sur-
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veys, studies of relationships or correlations
between measures, as well as comparison
studies (Patten, 2007). In comparison stud-
ies researchers include groups of persons
with preexisting differences, rather than
create differences via an experimental
manipulation. Some examples include 
comparisons of 3-year-olds and 5-year-olds,
persons with a particular type of hearing
loss and persons with normal hearing,
adults with functional voice disorders and
those with normal voices, or children with
specific language impairment and those
with typical language.

Another important distinction for re-
search in communication sciences and dis-
orders is the difference between group and
single subject research. This difference is
not associated with the number of research
participants in a literal way. That is, one
might encounter a small group study with
just five participants in each group, or one
might encounter single subject research
with several participants. Nor is single sub-
ject research the equivalent of a case study.
Case studies involve nonexperimental,
descriptive research, whereas single subject
research is experimental in nature. The
most important differences between group
and single subject research concern how
participants are treated during the study
and how their data are reported. In single
subject research, a participant experiences
both the experimental and control con-
ditions, and results for each participant 
are reported separately. When experi-
mental and control conditions are com-
pared in group research, usually the partic-
ipants in one group experience the experi-
mental condition and the participants in
another group experience the control con-
dition. The results from group research 
are aggregated and reported for each of 
the comparison groups and not for individ-
ual participants.

Variables

Two additional terms will be useful for
understanding how researchers talk about
their studies. Usually researchers have iden-
tified some characteristic or manipulation
they want to investigate. The characteristic
or manipulation the researcher wants to
study is called the independent variable.
In experimental research the independent
variable might be an experience such as
receiving a treatment or a way of presenting
information that the researcher manipulates.
In nonexperimental research the independ-
ent variable might be an existing character-
istic such as the presence or absence of a
communication disorder or the age of the
participants. Often the independent variable
has two or more categories or levels that
the researcher wants to compare in some
way (Patten, 2007). Keep in mind that
experimental and nonexperimental studies
may have more than one independent vari-
able, and sometimes researchers study the
effects of both an experimental manipula-
tion and an existing characteristic in the
same investigation.An example of this would
be a researcher who studies the effects of a
treatment manipulation, such as giving
feedback in two different ways, for children
in two different age groups. The researcher
could determine in a random way which
participants receive a particular type of
feedback during their treatment, but the
age of the children is an existing character-
istic that cannot be manipulated.

When researchers want to compare
the performance of their participants, they
need to identify ways of measuring that per-
formance. The measures that researchers
use to determine the outcomes of their
experimental or nonexperimental research
are called dependent variables. In a sense,
you might think of independent variables as
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the inputs and dependent variables as the
outputs of the research. If the experimental
manipulation or existing characteristics made
a difference, researchers will see these dif-
ferences in the values of their dependent
variables or outcome measures.

Getting Started with Research

One of the best ways to become familiar
with the various types of research is to read
the research reports published in our profes-
sional journals. Sometimes students express
frustration with the notion of reading pro-
fessional research. They find the articles
highly detailed and confusing. When read-
ing a research report, keep in mind that the
key information in nearly any such report is
a question or problem the researcher inves-
tigated and the answer(s) provided by the
researcher’s observations or data. Thus, the
most important goal in reading a research
report is to find out the research question(s)
and to learn what the author(s) wrote in
answering those questions.

Silverman (1998) suggested a five-part
strategy for reading and taking notes on 
a research article. He suggested you need-
ed to obtain complete reference informa-
tion, the research question(s), a brief
description of the procedures, a brief
description of the outcome measures or
observations, and the answer to the research
question. Some examples of this question
and answer format are included on pages
7–9 in Silverman’s book.

One approach you might consider is 
to read the article in a nonlinear way. Most
research reports follow a very similar struc-
ture. The articles include an introduction
and review of literature, methods, results,
discussion, and summary sections. Most
journals require an abstract, and this is a

logical place to begin reading the article.
The abstract provides a brief overview of
the article’s contents, but because the infor-
mation is a summary, you will not be able
to judge the quality of the research or fully
understand the theoretical basis, results,
and implications without reading the full
article. Some journals now use a format
called a structured abstract. If you read an
article in a recent volume of the Journal of
Speech-Language-Hearing Research, for
example, you will see abstracts with head-
ings such as purpose, method, results, and
conclusion. The inclusion of headings of
this type allows the reader to quickly iden-
tify the question(s) addressed in the study,
typically in the purpose section, and the
tentative answers, typically in the results
and conclusion sections.

Once you have a broad understanding
of the content of an article from reading the
abstract, you have some idea that the article
is one that is relevant to the topic you are
researching. When you read the full article,
I suggest you begin by identifying the
research question or problem the author(s)
were studying. In almost every research arti-
cle you read, the research question(s) will
appear in the paragraph or two immediately
preceding the methods section. Sometimes
you will see a series of actual questions
listed in these paragraphs, although at other
times you might read a statement of pur-
pose. We will learn more about the various
forms a research question or problem might
take in Chapter 3. Once I know the ques-
tion(s), I typically want to know the tenta-
tive answers next. Usually, in a well-written
article, the authors will provide their inter-
pretation of results and the possible answers
to their research questions in the discussion
section of the article. You might even find
that the various questions or purposes of
the research are clearly identified with sub-
headings in the discussion section. Once
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you have a general understanding of the
research questions and possible answers,
you are better prepared to read the full arti-
cle. You will begin with the introduction
and review of literature, and because you
know the questions addressed in the study,
you will have a good understanding why
the author included certain topics in this
review. As you read the methods section,
you should be considering whether the way
the researchers designed the study and the
way they collected their data gives you con-
fidence in the results of the study. A course
in research methods should provide you
with the knowledge you need to critically
evaluate the articles you read. Finally, as you
read the results section you will be able 
to judge how the numerical (quantitative)
or verbal (qualitative) information reported
there related to the interpretation and con-
clusions the authors presented in their dis-
cussion section.

Summary

As noted previously, research is an essential
component of the professional practice of
audiologists and speech-language patholo-
gists. In your clinical practice you will uti-
lize research on a regular basis because our
professional research is the basis of our clin-
ical practice from decisions about diagnosis
and etiology to the approaches we use in
treatment. Further, speech-language pathol-
ogists and audiologists might need to directly
consult existing research on behalf of spe-
cific clients. This might occur when these
professionals are required, perhaps by a
funding agency, to document the effective-
ness of a proposed treatment, or perhaps
when the audiologist or speech-language
pathologist needs additional information to
decide on the best course of treatment.

Professionals who investigate the exist-
ing research literature on behalf of their
clients or for their own professional devel-
opment are acting in the role of a consumer
of research. However, audiologists and
speech-language pathologists working in
clinical settings have many good reasons to
participate in designing and conducting
original research as well. Some of the skills
associated with the diagnosis and treatment
of communication disorders could transfer
to the research setting. Professionals already
engage in a scientific approach to problem-
solving and regularly participate in observa-
tion and measurement of communication
behaviors to document the effectiveness 
of their services (ASHA, 2003). Using these
skills to generate new information for the
professions could be a natural extension for
some audiologists and speech-language
pathologists. The motivation for such work
might come from unanswered questions
encountered in the clinical setting, as well
as the need for research generated in an eco-
logically valid setting—the work settings of
audiologists and speech-language patholo-
gists. For some types of research, particularly
assessment or treatment research, audiolo-
gists or speech-language pathologists work-
ing regularly in the field might obtain higher
quality data because of their clinical skills
and experience.

Review Questions

1. What is the first step in the scientific
method?

2. What phrase refers to the use of
scientific evidence to guide clinical
decisions?
a. systematic inquiry
b. hypothesis testing

8 RESEARCH IN COMMUNICATION SCIENCES AND DISORDERS
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c. evidence-based practice
d. single subject research

3. Define cost effectiveness research.

4. Which of the following statements is
true?
a. Empirical research involves the

collection of new information
through observation and
measurement.

b. Empirical research involves a
systematic review of existing
information identified through 
a literature search.

5. In research, data often
includes verbal information such as a
detailed description of behavior or a
direct quote.

6. What are the two characteristics of a
true experiment?

7. Match the following terms.
independent variable
dependent variable
true experiment

a. outcome measure
b. random assignment
c. experimental manipulation

8. What kind of research includes case
studies, surveys, studies of correla-
tions between measures, or studies 
of preexisting differences?

9. Which of the following statements is
true?
a. Single subject research is

descriptive research in which a
researcher provides a detailed
report on the characteristics of an
individual participant.

b. Single subject research is
experimental research in which a
participant experiences both the
experimental and control
conditions.

10. When reading a research report,
where are you most likely to find the
research questions or statement of
purpose?

11. List the typical parts of a research
report. When you start reading a
research report, which part would
you read first?

12. Which of the following statements is
true?
a. Some of the skills associated 

with the diagnosis and 
treatment of communication
disorders are similar to the skills
required to conduct scientific
research.

b. The skills required to conduct
scientific research are entirely
different from the skills associated
with the diagnosis and treatment
of communication disorders.
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When planning a study, researchers usually
have a group of persons in mind who are
the focal point of the study. These groups
can be quite large, such as all persons in the
United States who are age 65 and older, or
all children between the ages of 2 and 4; or
the groups can be somewhat smaller, such
as all persons between the ages of 45 and
65 with sensorineural hearing loss, 5-year-
old children with specific language impair-
ment, or adults between the ages of 18 and
25 with a traumatic brain injury. Even when
a group is relatively small, studying everyone
who is a member of the group is usually
impractical. As an alternative, researchers
try to identify a representative sample of
individuals from the group to participate in
their research. The strategies researchers
use to select participants and criteria for
obtaining a representative sample are top-
ics covered in this chapter.

Populations and Samples

Ordinarily, researchers expect the findings
from their studies to apply to a fairly large
group of individuals and certainly to a larger

group than actually participated in the study.
Researchers use the term population to refer
to all of the persons of interest for a partic-
ular study (Patten, 2007; Pyrczak, 2006).
This population is defined in the planning
phase of the study and all the members
have one or more predetermined charac-
teristics. For example, researchers might
define the population of a study as all 4- and
5-year-old children who are bilingual Spanish-
English speakers, all adults ages 45 to 65 who
are native English speakers with no known
medical conditions, or adults with a senso-
rineural hearing loss with an onset after 
age 50. Although the population of interest
often is relatively large, this is not always the
case. For example, audiologists and speech-
language pathologists might conduct a study
of the persons served in a particular speech-
language-hearing center to determine how
satisfied they were with the services pro-
vided. One of the criteria for establishing the
population for a study is that all members
have at least one characteristic in common.

The persons who actually participate
in a study usually are a sample from a larger
population. Sometimes authors refer to
research participants as the subjects of a
study. However, recent guidelines from the
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American Psychological Association (APA,
2001; 2005) suggest authors should refer 
to their participants in a way that either
describes who they are (e.g., the first grade
children, the high school students, the par-
ents, the teachers), or their role in the study
(e.g., the participants, the listeners). One
goal in identifying persons to participate in
a study is to recruit a sample that represents
the population well. This means all mem-
bers of the population should have an equal
chance of being recruited to participate
(Patten, 2007). Researchers particularly try
to avoid systematically excluding some
members of the intended population when
they identify participants. Let’s consider 
the example of a research team that wants
to recruit preschool children for a study.
The team obtains the names and telephone
numbers of potential volunteers by leaving
a description of their study and a sign-up
sheet at locations in their community fre-
quented by parents and their children.They
follow up by calling each of the families;
however, because the researchers call be-
tween 9:00 A.M. and 5:00 P.M., they inadver-
tently exclude many families with working
parents. This is an example in which some
members of a population do not have an
equal opportunity to take part in a study.

Trochim and Donnelly (2007) make a
distinction between the intended population
for a study and the “accessible” population
(p. 37). The intended population includes
all persons to whom the researchers want
to apply their results, and the accessible
population represents the group from which
the researchers actually recruit their partici-
pants. One reason for the difference between
the intended and actual populations could
be geographic proximity. The researchers
might want to apply their findings to all
persons in the United States with a particu-
lar speech, language, or hearing disorder,
but the accessible population might only
include those persons who live near the

research facility. The accessible population
might be a good representation of the
intended population but in some instances
could be systematically different. For exam-
ple, researchers in a university setting could
have more families with highly educated
parents than would be the case in the general
population. Sometimes researchers address
issues such as geographic proximity by devel-
oping cooperative projects with researchers
in other locations.

On occasion, researchers conduct a
study in which they gather information
from an entire population. When research-
ers attempt to gather data from all members
of a population, the study is called a census
(Patten, 2007; Trochim & Donnelly, 2007).
Perhaps the most familiar census is the U. S.
Census that is conducted every decade by
the United States Census Bureau (2000).
Another example of a census would be
research conducted on all members of a
small population. Examples of these types
of census studies would be research on
persons served at a particular rehabilitation
facility or on all first grade children in a par-
ticular school district.

When researchers study a sample from
a large population, they still want to draw
conclusions about the population as a
whole. However, instead of knowing the
characteristics of the population, as they
would if they conducted a census, research-
ers make inferences about the population
based on the data they gather from their
sample. An inference is a conclusion we
draw in an indirect way. When researchers
develop conclusions about a population
based on data from a sample, their conclu-
sions about the population are indirect and
not based on actual observations of the
entire population. Furthermore, the accu-
racy of these conclusions depends on how
well the sample represents the population.

Usually researchers want to study a
population of persons, and the sample is a
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group of persons selected from that popu-
lation. However, sometimes the population
is defined in a different way, such as all first
grade classrooms in the United States or all
utterances produced by a particular child
(Woods, Fletcher, & Hughes, 1986), and the
units sampled will be different as well (e.g.,
a sample of first grade classrooms or a sam-
ple of utterances).

Often in group studies researchers
report their findings as numerical summaries
(Pyrczak, 2006). If these numbers come from
observations on the entire population, they
are called parameters. If these numbers
come from observations on a sample, they
are called statistics. In Chapter 8 and Chap-
ter 9, we discuss how researchers use 
statistics to describe their findings and to
make accurate inferences about the popu-
lations of interest in their investigations.

Sample Characteristics

As noted earlier, the most common approach
to group research is to study a sample and
to infer characteristics of the population as
a whole from the results of the sample. The
value of this kind of research depends on
how well the sample represents the popu-
lation of interest. Thus, researchers want to
know about sample characteristics, such as
what population a sample represents and
whether the sample is biased or unbiased.

A sample is representative if the char-
acteristics of the sample are a good match
for the characteristics of the population.
One aspect of this is to understand the
actual population from which you draw
your sample. Sometimes it is difficult if not
impossible to access the intended popu-
lation. Perhaps researchers want to recruit
4-year-old children to participate in a study.
However, they do not have a readily avail-
able list of 4-year-olds and their parents.

Instead, they have access to 4-year-olds who
attend preschool programs in the commu-
nity. If the researchers draw their sample
from the preschool programs, this sample
might not be an ideal match for the general
population of preschoolers.

In addition to concerns about differ-
ences between the intended and accessible
populations, researchers also need to avoid
bias in selecting a sample. An unbiased sam-
ple is one in which all members of a popu-
lation have an equal opportunity of being
selected, whereas a biased sample is one in
which some members of a population have
an unequal opportunity, or perhaps no op-
portunity, of being selected (Patten, 2007;
Pyrczak, 2006). One source of bias in sam-
pling is failing to identify all members of
a population (Patten, 2007), either because
of differences in the accessible and intended
populations or because the researchers
used a sampling method that introduced a
bias. For example, researchers might issue
a call for participants in an ad in a newspa-
per and in fliers distributed throughout the
community. If they select as their partici-
pants the first 50 persons who respond, it
would be a biased way of selecting a sam-
ple. Persons who respond quickly to such
an ad could be systematically different from
those who take more time to respond.

Another source of bias is using a sam-
ple of convenience. This refers to using 
a group of participants who are easy to
access (Pyrczak, 2006).A common example
is research with college students, and partic-
ularly research with students in introductory
psychology courses. University professors
often conduct research in their areas of pro-
fessional interest, and if young adults are an
appropriate population for the research,
students in introductory courses are a read-
ily available source of participants. Some
professors might offer credit toward the
course grade to students who volunteer for
their research. However, from an ethical
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standpoint professors should not require
participation in research, nor should they
offer such opportunities as the only way to
earn extra credit.

Sometimes researchers recruit partici-
pants from existing community programs
because contacting persons through these
programs is less of an invasion of privacy.
For example, researchers might make initial
contact with a group of persons age 65 and
older through a community activity center.
The initial contact could be low key, per-
haps through a flier distributed at the com-
munity center, and potential participants
could provide their contact information vol-
untarily without undue pressure. However,
a sample recruited in this way might not be
representative of the general population of
persons age 65 and older. One might specu-
late that persons who attend the community
programs might be more outgoing socially
or in better general health than those who
do not attend. If researchers wanted to
apply their findings to all persons in this
age group, they would need to develop
ways to contact and sample from all mem-
bers of the population of interest.

Another reason a sample could be
biased is through volunteerism. This is 
a source of bias that cannot be avoided,
because the process of informed consent
specifies that all persons who participate in
research should do so on a voluntary basis.
However, persons who volunteer to partic-
ipate in research might differ from the gen-
eral population in some systematic way.
They might have a special interest in the
topic of the research because of their own
or a family member’s experiences. They
might have greater interest than usual in
research because they have conducted
studies of their own. These are just a few of
the many ways research volunteers could
differ from the overall population. To
address this issue, researchers sometimes

resort to incentives to increase the number
who agree to participate, such as payments,
extra credit points, and so forth.

Sampling Methods

Although certain types of problems in
selecting a sample are difficult to avoid, par-
ticularly volunteerism, researchers prefer
random sampling methods when they want
to avoid systematic biases in choosing
research participants. In this section, we
cover some of the most common sampling
methods.

Simple Random Sampling

The procedure researchers usually use to
obtain an unbiased sample is simple ran-
dom sampling. An important feature of this
sampling approach is that every member of
a population has an equal chance of being
selected for the study (Patten, 2007; Pyr-
czak, 2006; Trochim & Donnelly, 2007).
Theoretically, you could generate a random
sample by writing participant identifiers on
separate pieces of paper, placing them all in
a hat, and drawing them out one at a time
until you have the target number of partic-
ipants. However, researchers often use ran-
dom numbers to choose participants. One
approach is to assign all participants an
identifying number. The researchers might
start with a list of potential participants,
for example, a list of 100 volunteers. Each
person on the list is assigned a three-digit
number from 101 to 200, and then the re-
searchers could consult a table of random
numbers and select participants in the
order their numbers appear in the table.
Example 1 is a series of random numbers
representing the first 10 participants.
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Example 1

154, 196, 191, 108, 157, 143, 188, 152, 183,
140

Another way to use random numbers
to select a sample is to use the random
number function in a spreadsheet program.
First, you would list all possible participants
in one column of a spreadsheet. Next, you
would use the random number function 
to generate a random number for each par-
ticipant in a second column, and then you
would sort the participants using the ran-
dom number column as the basis of your
sort. Look at Table 7–1 for an example of
this approach. The first column shows the
potential participants listed by their partic-
ipant identifier. The second column shows
the random numbers generated for each
participant. The last two columns show the
participants and numbers after they were
sorted. If the researchers in this example
wanted a sample of 15 participants, they
simply would take the first 15 persons in
the sorted list (e.g., QQ through NN). This
example only includes 26 possible partici-
pants, but the list often would be much
longer.

Systematic Sampling

Another approach that generally yields a
sample that is free from intentional bias is
systematic sampling. In systematic sam-
pling you start with a list of potential par-
ticipants, establish a sampling interval, and
then select every so many participants
according to the number representing your
sampling interval (Patten, 2007; Pyrczak,
2006; Trochim & Donnelly, 2007). To illus-
trate, let’s consider the case of a group of
researchers who have a list of 2500 poten-
tial participants. They want to select a sam-
ple of 125 actual participants from this list.

To determine the sampling interval, they
divide 2500 by 125, resulting in a sampling
interval of 20. This means that the re-
searchers will choose every 20th person
from their list. Often, researchers using sys-
tematic sampling establish their starting
point with a random number. For example,
these researchers might have determined at
random that participant 110 would be the
first selected. They would start at 110 and
continue through their list choosing every
20th person until they have a sample of 125
persons (110, 130, 150, 170, 190).

Stratified Random Sampling

When researchers want to increase the like-
lihood that their sample accurately repre-
sents the population of interest, they might
use a strategy called stratified random sam-
pling. In this approach researchers identify
one or more criteria or strata that charac-
terize the population of interest. Examples
include the percentage of men and women
in the population, the distribution of per-
sons by age group, family income levels,
parent education levels, and whether the
person lives in an urban, suburban, or rural
area. Often, the goal is to include a similar
percentage of persons in the sample as was
present in the population. For example, if
the population percentages were 60%
women and 40% men, and researchers want
to match these percentages in a 125 person
sample, they would include 75 women and
50 men. Speech-language pathology is an
example of a field where including an equal
number of men and women in a sample
would not be representative of the popu-
lation. Occasionally, the goal in stratified
random sampling is to select an equal num-
ber of participants across the levels of a
stratum. This is often true with sampling
across age levels.
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Variations on stratified random sampling
are often employed in generating samples
for test norms (e.g., Dunn & Dunn, 2007;
Goldman & Fristoe, 2000; Newcomer &
Hammill, 1997; Reynolds & BigIer, 1994; Zim-

merman, Steiner, & Pond, 2002) and less 
frequently in research reports (e.g., Smit,
Hand, Freilinger, Bernthal, & Bird, 1990;Tru-
love & Fitch, 1998;Wilson, Beckett, Bennett,
Albert, & Evans, 1999). Usually the goal of
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Table 7–1. Illustration of the use of a spreadsheet to generate
a randomized list of research participants

Participant Random Sorted Sorted
Identifier Numbers Participants Numbers

AA 87 QQ 10

BB 21 GG 11

CC 71 EE 14

DD 83 HH 18

EE 14 BB 21

FF 43 PP 23

GG 11 XX 26

HH 18 RR 29

II 40 JJ 32

JJ 32 UU 36

KK 52 YY 37

LL 99 II 40

MM 42 MM 42

NN 47 FF 43

OO 79 NN 47

PP 23 KK 52

QQ 10 ZZ 53

RR 29 VV 59

SS 60 SS 60

TT 61 TT 61

UU 36 CC 71

VV 59 OO 79

WW 97 DD 83

XX 26 AA 87

YY 37 WW 97

ZZ 53 LL 99
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stratified sampling is not to make compar-
isons across the subgroups but to generate
a sample that represents the diversity pres-
ent in the population of interest.

Cluster Sampling

One additional sampling approach that yields
a random sample is cluster sampling. In
this sampling approach researchers begin
by obtaining a random sample of prede-
fined groups such as medical centers, class-
rooms, or communities. An example would
be a random sample of all the kindergarten
classrooms in a particular state. Sometimes
cluster sampling is combined with simple
random sampling in a procedure called
multistage sampling (Patten, 2007). In this
procedure, researchers begin with a ran-
dom sample from the previously identified
clusters. They could start with a list such as
a list of all communities in the United States
with a population greater than 100,000, or
a list of all universities that offer audiology
and/or speech-language pathology gradu-
ate programs.Then they would select a cer-
tain number of clusters at random from this
list. Perhaps they could use random num-
bers to select 50 communities or 50 high
schools. After selecting communities or
high schools to investigate, the researchers
could follow up by selecting actual partici-
pants from each high school or community
using simple random sampling.

Patten (2007) noted that predefined
groups or clusters tend to be more similar
to one another than the population as a
whole. Therefore, researchers usually use
cluster sampling in studies with relatively
large numbers of participants. Such studies
often include many clusters so that no single
cluster will overly influence the research
results. Tomblin et al. (1997) conducted a
study in which they used a variation on

cluster sampling, stratified cluster sampling.
The clusters in this example were kinder-
garten children in previously identified ele-
mentary schools. The strata were schools
classified as being in urban, suburban, and
rural areas. These researchers sampled ele-
mentary schools or clusters from a group of
urban, suburban, and rural schools, and
then completed their research by testing
the kindergarten children from each school
who were eligible for the study.

The various options for random sam-
pling are regarded as the best way to obtain
a sample that is free from systematic bias.
However, that does not mean that all ran-
dom samples represent their populations
well. On occasion researchers obtain a sam-
ple that either overrepresents or underrep-
resents some aspect of the population. For
example, the population might include fairly
equal percentages of men and women, but
after random sampling researchers could
end up with a sample that has 60% women
and 40% men; or perhaps the researchers
end up with a sample that include a dispro-
portionate percentage of children with col-
lege-educated parents compared to those
whose parents have a high school educa-
tion. When these kinds of variances occur
by chance, and not through some bias in
the sampling method, the errors that occur
are less damaging than systematic errors
such as failing to identify all members of a
population or using a sample of conven-
ience (Patten, 2007).

Purposive Sampling

In some research the goal is not to general-
ize findings to a larger population but rather
to obtain an expert opinion or the perspec-
tives of persons who have had a unique
experience. Researchers use purposive sam-
pling when they need to recruit participants
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they think will be the best source of infor-
mation for a particular issue (Patten, 2007).
Professional expertise could encompass
many areas of audiology, speech-language
pathology, as well as speech, language, and
hearing science. Perhaps researchers are
interested in studying recommendations 
for feeding infants with a palatal cleft, serv-
ices provided by speech-language patholo-
gists in neonatal intensive care units, or
industrial audiology services provided to a
specific industry. The number of profes-
sionals who could provide meaningful
information on topics such as these might
be relatively small, and researchers would
need to make a special effort to identify and
recruit them as participants.

Qualitative researchers often are inter-
ested in studying persons or organizations
that have had unique experiences and may
employ purposive sampling to find appro-
priate participants. For example, they might
be interested in how persons in a clinical or
medical center react to an experience such
as implementation of new regulations, how
persons who faced a sudden onset speech,
language, or hearing impairment reacted
and adjusted to the changes in their com-
munication abilities, or how an adult who
recently received a cochlear implant expe-
rienced the preparation for and follow-up
to the surgery. When the answer to a re-
search question requires input from special
persons, researchers have to make a pur-
poseful effort to identify those individuals.

Random Assignment

For some studies researchers have to divide
the participants into two or more groups.
This is the case in any true experiment with
treatment and no treatment control groups
or experimental and alternate treatment

groups. The preferred method for generat-
ing groups is random assignment of partic-
ipants to groups. Although both random
assignment and random selection involve
procedures such as a table of random num-
bers or the random number function of a
spreadsheet, the two are different pro-
cesses that serve different roles in research.
The purpose of random selection is to iden-
tify a sample of individuals who will partic-
ipate in the study from a larger population.
The purpose of random assignment is to
divide all the participants into different
treatment groups. Sometimes in research,
using random selection to choose parti-
cipants is impractical (Woods, Fletcher, &
Hughes, 1986). This could be the case in
audiology and speech-language pathology if
the research involves persons with very spe-
cific diagnostic characteristics. For example,
speech-language pathologists might want to
conduct intervention research with 4-year-
old children who have a moderate-to-severe
phonological disorder and age-appropriate
expressive and receptive language, or audi-
ologists might want to conduct research
with persons with bilateral sensorineural
hearing loss with an onset after age 40 with
certain audiogram characteristics.The num-
ber of individuals who fit these descrip-
tions might be relatively small, particularly
if the researchers are limited to working
with individuals who live relatively close to
their research site. In situations like this you
could begin with purposive sampling to iden-
tify as many individuals as possible that fit
your criteria and were willing to participate
in your study. After identifying your sample,
you could use random assignment to divide
the participants into different groups.

In the example in Table 7–2, the
researchers identified 30 participants using
purposive sampling. Each participant re-
ceived a random number using the random
number function in a spreadsheet program.
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Table 7–2. Illustration of the use of a spreadsheet to generate two treatment
groups using random assignment

Participant Random Sorted Sorted Treatment
Identifier Numbers Participants Numbers Group

P01 271 P26 006 A

P02 231 P20 058 A

P03 489 P07 068 A

P04 420 P14 079 A

P05 091 P05 091 A

P06 289 P19 095 A

P07 068 P15 098 A

P08 329 P17 107 A

P09 311 P10 114 A

P10 114 P18 125 A

P11 421 P23 151 A

P12 373 P24 181 A

P13 188 P13 188 A

P14 079 P28 194 A

P15 098 P30 198 A

P16 434 P02 231 B

P17 107 P21 245 B

P18 125 P22 251 B

P19 095 P01 271 B

P20 058 P06 289 B

P21 245 P09 311 B

P22 251 P29 317 B

P23 151 P08 329 B

P24 181 P12 373 B

P25 454 P27 386 B

P26 006 P04 420 B

P27 386 P11 421 B

P28 194 P16 434 B

P29 317 P25 454 B

P30 198 P03 489 B
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The researchers sorted the list using the
random numbers and then assigned the
first 15 participants in the random list to
treatment group A and the next 15 to treat-
ment group B. This procedure would yield
two treatment groups created at random
that should be free of any systematic bias in
the assignment of participants.

Sample Size

One additional thing to consider about the
sample is the number of participants to
include. In some types of research, such as
single subject designs or qualitative case stud-
ies, a single participant might be adequate.
However, having a sample that is too small
could affect the validity of the conclusions
obtained from group studies. Even with ran-
dom sampling methods researchers might
end up with a sample that does not repre-
sent their population well, and this prob-
lem is more likely if the sample is very
small. Pyrczak (2006) noted that increasing
sample size should increase how well a
sample represents a population, sometimes
referred to as sample precision. On the
other hand, increasing sample size does not
decrease systematic bias. If researchers use
a sample of convenience or fail to identify
all members of a population, for example,
increasing sample size does not reduce the
bias associated with these sampling prob-
lems.Thus, researchers recruiting 4-year-old
children from local preschool programs
will fail to include children who do not
attend preschool in their sample, and even
doubling the size of the sample does not
reduce this source of bias.

Several factors affect decisions about
sample size. When conducting a study to
estimate characteristics of a population,
such as a typical level of performance on

some skill or the percentage of persons ex-
hibiting a certain trait, these factors include
the size of the population of interest, how
variable the levels of performance are, and
how frequent the trait is in the overall pop-
ulation (Patten, 2007; Pyrczak, 2006). If a
population is small (e.g., 50 members), the
best strategy is to recruit all or nearly all
members as participants. For moderately
sized populations (such as 1000 members),
the recommended sample is approximately
28% or about 280 participants, and for
larger populations (100,000 members), the
recommended sample size is approximately
0.4% or about 400 participants (Patten,
2007).These sample size recommendations
are not absolute and need to be modified to
accommodate other factors such as popula-
tion variability and high or low prevalence
of the trait under study. Generally, the more
variable a population is for a behavior, the
larger the sample should be, and the rarer a
particular trait, the larger the sample should
be (Patten, 2007; Pyrczak, 2006).

When conducting a study to investi-
gate the difference between groups, such as
between treatment and control groups, the
factors that affect decisions about sample
size include how large the group differences
might be, variability of scores on the out-
come measures, and how certain researchers
want to be about detecting group differences
(Bland, 2000; Pyrczak, 2006). If a sample is
too small, a study has a low probability of
detecting a difference that actually occurs
in the population.

Let’s compare two hypothetical inter-
vention studies. In this example, a group of
researchers investigated two different lan-
guage intervention approaches. Previous
experience with the approaches suggested
that intervention A was slightly superior to
intervention B at the end of 3 weeks of
treatment. The researchers expect partici-
pants receiving intervention A to score on
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average about 2 points higher than those
receiving intervention B. Variability in per-
formance would also be a factor, and in this
example, the researchers expect 95% of the
participants’ scores to fall within ± 12 points.
The researchers found they would need to
recruit approximately 400 participants for
each intervention group to be reasonably
sure of detecting this small difference. The
researchers realized that recruiting 800 partic-
ipants who fit their criteria was impractical.1

One solution the researchers considered was
to extend the treatment time to 15 weeks.
Their previous experience suggested that
participants receiving intervention A would
score on average about 5 points higher than
those receiving intervention B after 15 weeks
of treatment. Assuming the same amount 
of variability in participant scores, the
researchers would only need to recruit
approximately 25 to 30 participants for
each intervention group to be reasonably
sure of detecting this larger difference.

Let’s also consider how differences in
variability would affect sample size require-
ments. In the example above, the research-
ers needed 25 to 30 participants for each
intervention group if the expected difference
was approximately 5 points and variability
was such that 95% of the participants’
scores to fell within ± 12 points. How many
participants would be needed if variability
is greater and 95% of the participants’
scores fall within ± 18 points? The answer
is that sample size requirements would
increase and the researchers might need to
recruit as many as 65 participants for each
group. Rosenthal and Rosnow (2008) noted
that researchers need to attend to sample
size requirements or run the risk of reach-
ing conclusions that are inaccurate or invalid.

When researchers have too few participants,
they are less likely to detect differences that
would actually exist if they could study the
entire population. Using a sample that is
too small might lead researchers to discard
a new intervention that actually could have
improved professional practice.

A challenge in planning research is
finding the information you need to make
decisions about appropriate sample sizes.
Conducting a pilot study is one of the best
ways to determine how much difference to
expect between groups or how variable
participants will be on outcome measures.
In a pilot study researchers recruit a small
number of participants and employ their
research design with those participants.
Through this procedure they have an op-
portunity to identify any problems with
their experimental procedures, determine
how much change participants might make,
and determine the amount of variability
that occurs on their outcome measures.
Although having data from a pilot study is
extremely valuable in planning research,
conducting one is not always feasible. As an
alternative, Trochim and Donnelly (2007)
suggest careful review of published research
that employed procedures and/or outcome
measures similar to the ones you plan to
use. The previous research should provide
some guidance regarding how much vari-
ability to expect in performance on out-
come measures and how much change to
expect after a certain amount of treatment.

In an ideal world, researchers would
always be able to conduct studies with an
adequate number of participants. However,
with many of the populations served by
audiologists and speech-language patholo-
gists, recruiting a large sample for a study is
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very challenging. Rather than settle for only
a small chance of detecting differences that
actually exist in a population, researchers 
in communication sciences and disorders
might consider other ways to improve their
research. As we saw in our first example
above, even a relatively small sample would
be adequate if the effect of a treatment is
large. One way to increase the effectiveness
of a treatment is to assure that it is executed
in a precise and accurate way, such as
through extensive training of the person(s)
who will provide the treatment (Trochim &
Donnelly, 2007).The second example above
illustrated how variability in performance
affected sample size requirements. Thus,
another way to improve the likelihood that
you will be able to detect important differ-
ences is to reduce the variability associated
with your outcome measures (Trochim 
& Donnelly, 2007). If you have a choice of
outcome measures, using the one with a
high degree of reliability or measurement
consistency is important. If you are using a
self-constructed measure, ways to increase
reliability include increasing the number of
items or trials and possibly improving the
instruction for those who administer and
score the measure. More reliable outcome
measures could reduce the amount of var-
iability researchers sometimes consider
noise in their data relative to the systematic
differences associated with the experimen-
tal manipulations.

Summary

One aspect of planning research is to define
the population or group of persons who are
potential participants. If this population is
relatively large, a second aspect of planning
is to consider how to obtain a representa-
tive, unbiased sample from this population.

An unbiased sample is one in which all mem-
bers of a population have an equal chance
of being selected. A biased sample comes
about when some members of a population
are systematically excluded, such as when
researchers fail to recruit some segment of
a population or when they rely on a sample
of convenience. Generating a sample in a
random way using methods such as simple
random sampling, systematic sampling, or
stratified random sampling generally is the
best way to obtain samples that are free of
systematic bias.

In the field of communication sciences
and disorders, researchers often engage in
extensive, purposeful recruiting just to gen-
erate a sample of sufficient size. Samples
generated in this way are not random sam-
ples, but researchers still could use random
assignment to divide the participants into
groups.Participants might receive their group
assignment based on a series of random num-
bers, and thus each participant has an equal
opportunity of being included in the vari-
ous experimental and control groups.

Determining an adequate sample size
is an issue that sometimes receives too lit-
tle emphasis in research planning. A sample
that is sufficiently large generally represents
the characteristics of a population better
than a sample that is too small. Further, in
intervention research larger samples are
more likely to reveal differences associated
with treatment and control groups than
samples that are relatively small.The appro-
priate sample size for research is not an
absolute number but rather a variable num-
ber determined by factors such as how
large the population is, how variable the
population is for the characteristics under
study, how frequent the trait is in the over-
all population, how large group differences
might be, and how certain researchers want
to be about detecting differences (Bland,
2000; Pyrczak, 2006). If researchers use
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samples that are too small, their findings are
less likely to provide a true picture of the
population as a whole and less likely to
reveal differences that actually occur in the
population.

Review Questions

1. What term refers to all persons of
interest to researchers when they
conduct a study? What term refers to
the group of persons who actually
participate in a study?

2. If all members of a population have
an equal chance of being selected to
participate in a study, is the sample
biased or unbiased?

3. What is one reason that the intended
population for a study and the access-
ible population could be different?

4. How could each of the following
sources of bias affect the findings
from a study?
a. Failing to identify all members of a

population
b. Sample of convenience
c. Volunteerism

5. Explain the procedures a researcher
would use for each of the following
approaches to random sampling.
a. Systematic sampling
b. Simple random sampling
c. Stratified random sampling
d. Cluster sampling

6. Which of the sampling approaches in
question 5 is often used in obtaining
normative data for our clinical tests?

7. Explain the difference between
random sampling and random
assignment of subjects to groups.

8. Identify each of the following
statements as true or false.
a. You can reduce the potential

errors from using a biased sample
by selecting a very large sample.

b. Generally speaking, a larger sample
yields more precise results because
the sample is more likely to be
representative.

9. The following example illustrates the
use of random numbers to select
participants for a study. The potential
participants, listed by identification
letter in column one, each received a
random number as shown in column
two. If a researcher selected
participants by random number from
lowest to highest, who would be the
first five participants selected?

Column 1 Column 2

AB 105

CD 170

EF 129

GH 141

IJ 187

KL 158

MN 177

OP 121

QR 106

ST 131

10. Assuming all other factors are equal,
which of the follow would require a
larger sample?
a. A behavior with high variability or

a behavior with low variability
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b. A group difference of 10 points or
a group difference of 20 points

c. A trait that occurs rarely or a trait
that occurs frequently in a
population

Learning Activities

1. Use random assignment to divide 
your classmates into small discussion
groups. You might use a spreadsheet
application for this task. Start by
listing all students in one column, and
then assign each student a random
number in a second column using the
random number function. Finally, sort
the students using the random
numbers as your sort key. Once you
have a randomized list you can divide
the class by grouping every three or
every four students.

2. Read a published report on some
form of group research. What was the
intended population for the research
and what was the accessible
population? How did the researchers
generate their sample?
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