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Preface
The fourth edition of this text was written taking
into account the needs and interests of nurses
and our expanded audience of health researchers, the significant increase in interdisciplinary
research collaboration, and growing emphasis on evidence-based practice as an important
research outcome across all health disciplines. As
in earlier editions, the intent, within the context
of these trends, is to present a pragmatic account
of the process involved in designing, testing,
selecting and/or evaluating instruments, methods, and procedures for measuring variables in
clinical, educational, and research settings.
We continue to strive to meet the needs of
a large and diversified audience ranging from
neophytes to those with more advanced knowledge and experience in measurement. Thus,
we do not assume that most readers have an
extensive background and experience in measurement or statistics. Rather, we begin our discussion of content assuming little background
in these areas and subsequently develop, explain
in detail, and illustrate by example the concepts
and principles operationally important to the
content presented. In this manner, it is possible for the less sophisticated reader to develop
the level of knowledge necessary to understand
the content that is included for the benefit of the
more advanced reader. Thus, this book should
serve as a valuable resource for readers who seek
basic and advanced content to develop their skill
in measurement.
This edition includes the best of the measurement content, strategies, and procedures
presented in the previous editions. In addition,
it provides the most up-to-date content, strategies, and procedures available with direct applicability for nurses and health researchers in a
variety of roles including those of student, educator, clinician, researcher, administrator, and

consultant. As in previous editions, the focus
is on increasing the reader’s ability to employ
measures that are operationalized within the
context of theories and conceptual frameworks,
derived from sound measurement principles
and practices, and adequately tested for reliability and validity using appropriate methods and
procedures. Throughout this edition, examples
and studies conducted by nurses and health
researchers in varied settings and/or in collaboration with others in their own and other
disciplines are provided to illustrate important
content and to reinforce the importance of using
sound measurement principles and practices
within the context of evidence-based practice.
Attention is given to measurement issues resulting from changes in nursing and health research
that have increased in number and complexity
since the time of the last edition. Additional reference sources, readily available in libraries and/
or online, are provided for readers who desire to
further pursue the topics presented. Whenever
possible, comprehensive summaries of literature in an area of interest are cited rather than a
myriad of individual books and articles.
Some key features of this edition include:
• Chapter 6, “Validity of Measures,” provides
an updated and expanded reconceptualization and definition of measurement
validity, and includes new strategies for
testing validity of measures.
• The content of Chapter 8, “Measurement
Issues in Qualitative Research,” has been
expanded to include additional content
relevant to the use of a mixed methods
approach to enhance measurement outcomes.
• A new section, “Part III: Measurement
via the Digital World,” has been added
ix
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and includes Chapter 9, “Using Existing
Administrative and National Databases,”
which provides examples of major databases and focuses on (1) using large data
sets from national longitudinal research
as sources for nursing and health research,
and (2) employing large data sets from
clinical information systems in hospital and
multifacility health systems, especially in
addressing quality and safety; Chapter 10,
“Computer-Based Testing,” which focuses
on the use of the Internet in the conduct of
research and measurement efforts, including identifying issues and how to address
them; and Chapter 11, “Internet Data Collection,” which contains expanded content
on issues of data privacy and how to address
them.
• Chapter 20, “Measurement of Physiological
Variables Using Biomedical Instrumentation,” has been expanded and is focused on
the methods for measuring physiological
variables using biomedical instrumentation, including issues to be addressed and
use in translational research.
• There is a new Chapter 21, “Evaluation
of Measurement Precision, Accuracy,
and Error in Biophysical Data for Clinical Research and Practice,” which presents content regarding the application of
measurement principles and practices in
clinical research and practice that focuses

on clinical data collection methods,
including (1) clinimetrics and the unique
challenges of conducting research in clinical settings and situations where strict
experimental control and standardization are not optimal and how to address
them, (2) standards for evaluating precision and accuracy of clinical measures, and
(3) issues to be addressed relative to use of
outcomes as a basis for clinical practice.
• There is a new Chapter 25, “Issues in
Measuring Quality Care,” which focuses on
principles and practices in quality measurement, identifies issues in measuring quality
of care, and explores challenges and how to
address them.
We appreciate the positive feedback we have
received from satisfied readers who have valued
previous editions as a textbook for research
and measurement courses, and from those
conducting their own research and/or seeking
to evaluate the quality of others’ research to
decide whether to use their results as a basis for
practice. Also, we thank the many readers who
requested another edition and sincerely hope
that you will find this fourth edition a significant resource.
CAROLYN FEHER WALTZ, PHD, RN, FAAN
ORA LEA STRICKLAND, PHD, RN, FAAN
ELIZABETH R. LENZ, PHD, RN, FAAN
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1
Introduction to Measurement
The use of sound measurement principles and
practices is an essential component of welldesigned research studies and is of utmost
importance when the goal is to employ research
results as a basis for practice. In this chapter, we
discuss terms and ideas essential to understanding the content of subsequent chapters, present
an overview of the types of measures most often
used, and introduce the two essential characteristics of any measuring tool or method, reliability
and validity.

THEORY-BASED MEASURES
A theory is defined as “a set of interrelated constructs, definitions, and propositions that present
a systematic view of phenomena by specifying
relations among variables, with the purpose
of explaining and predicting the phenomena”
(Kerlinger, 1973, p. 9). Polit and Beck (2008)
note that a theory “is a systematic, abstract
explanation of some aspect of reality. In a theory,
concepts are knitted together into a coherent
system to describe or explain some aspect of the
world” (p. 57). A theoretical rationale according
to LoBiondo-Wood and Haber (1994) “provides
a road map or context for examining problems,
and developing and testing hypotheses. It gives
meaning to the problem and study findings by
summarizing existing knowledge in the field of
inquiry and identifying linkages among concepts”
(p. 157). Conceptual models, they note, provide a
context for constructing theories that deal with
phenomena of concern to a discipline and help
define how it is different from other disciplines.
Polit and Beck (2008) use the terms conceptual
model and conceptual framework interchangeably. In their view a conceptual model includes
“interrelated concepts or abstractions assembled

together in a rational scheme by virtue of their
relevance to a common theme” (p. 749).
For example, Arwood and Kaakinen (2009)
designed a simulation model based on language
and learning that was evolved from Arwood’s
Neuro Sematic Language Learning Theory that
provides a hierarchical framework for assessing
and measuring conceptual learning outcomes.
Evans and colleagues (2009) employed the Biopsychosocial Model to understand the health
benefits of Yoga. They present a review and conceptual model of the potential biopsychosocial
benefits of Yoga and empirical evidence that supports the involvement of physical, psychological,
and spiritual domains as possible mechanisms
of actions of Yoga upon well-being. Krogh and
Naden (2008) report on a project undertaken by
them using an information management system
to develop a conceptual framework that would
provide clinicians with an approach to documentation consistent with legal and organizational requirements and enable them to retain
the ability to record all aspects of clinical nursing. The result was the Norwegian documentation KPO model that incorporates the Nursing
Minimum Data Set and NANDA (Nursing Diagnosis, Nursing Intervention Classification, and
Nursing Outcome Classification) and focuses on
quality assurance, problem solving, and caring.
Various authors have defined and analyzed
concepts in a number of ways (Allegood &
Marriner-Tomey, 2002; George, 2002; Glaser & Strauss, 1967; Leonard & George, 1995;
Meleis, 1999; Orem, 1995; Polit & Beck, 2008;
Renpenning & Taylor, 2003). Simply defined,
a concept is a thought, notion, or idea. It is an
abstraction. For example, nursing concepts are
thoughts, notions, or ideas about nursing or nursing practice. Thus, concepts define the content of
interest in measuring phenomena. Phenomena
3
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are observable facts or events. To render concepts measurable, it is necessary to translate
them into phenomena. When one operationalizes a concept, one translates an abstract concept
into concrete observable events or phenomena.
For example, the concept of “attitude” is frequently operationalized as a tendency to respond
in a consistent manner to a certain category of
stimuli (Campbell, 1963). If the stimulus is a
17-item questionnaire regarding children’s concerns about health care, such as the Child Medical Fear Scale developed by Broome and Mobley
(2003, pp. 196 –206), in which the child indicates
whether he or she was “not at all,” “a little,” or
“a lot” afraid of selected experiences associated
with health care described in the items, and the
subject responds “a lot” to the majority of the
17 items, one would infer from the responses that
the child’s attitude or fearfulness of the experiences associated with health care was high.
Variables are quantities that may assume different values; they are changeable. The process
whereby one decides how to measure a variable is referred to as instrumentation, that is,
the process of selecting or developing tools and
methods appropriate for measuring an attribute or characteristic of interest. In the example
above, the 17-item questionnaire was a form of
instrumentation selected to measure attitudes of
children toward the medical experience. Instrumentation is a component of the measurement
process. Measurement is defined as the process
of assigning numbers to objects to represent the
kind and/or amount of attributes or characteristics possessed by those objects. This definition
of measurement includes what has traditionally
been referred to as qualitative measurement (i.e.,
assigning objects to categories that represent
the kind of characteristic possessed and that are
mutually exclusive and exhaustive) as well as
quantitative measurement (i.e., assigning objects
to categories that represent the amount of a
characteristic possessed).
The utilization of a conceptual framework to
systematically guide the measurement process
increases the likelihood that concepts and variables universally salient to nursing and health care
practice will be identified and explicated. That
is, when measurement concerns emanate from
an empirical rather than a conceptual point of

view, there is higher probability of investigating
and measuring these variables from an esoteric
or limited perspective that overlooks important
dimensions of the variables that should be measured. Concepts of interest to nurses and other
health professionals are usually difficult to operationalize, that is, to render measurable. This
is explained in part by the fact that nurses and
other health professionals deal with a multiplicity
of complex variables in diverse settings, employing a myriad of roles as they collaborate with a
variety of others to attain their own and others’
goals. Hence, the dilemma that they are apt to
encounter in measuring concepts is twofold: first,
the significant variables to be measured must
somehow be isolated; and second, very ambiguous and abstract notions must be reduced to a
set of concrete behavioral indicators. What tools,
therefore, are available to nurses and other health
care professionals who must begin to grapple
with this dilemma?
Because of the increased interest in evidencebased practice across health care disciplines and
the challenge to provide services of broadening
scope and diversity in order to keep pace with
the rapidly changing and volatile health care
scene coupled with severe shortages in nursing
and other health care disciplines, a great deal of
controversy and confusion has ensued regarding which functions should be included within
the realm of each of the practice disciplines and
which information should be shared. For nursing, this is evidenced by the proliferation of definitions and models for nursing practice evident
in the literature. Although, for the most part, the
definitions of nursing advanced in the literature
remain ambiguous and global, in each view the
major focus for nursing practice can be placed
on a continuum ranging from direct to indirect
involvement in patient care. Direct nursing practice involves the continuous, ongoing provision
of direct services to patients and clients (e.g., the
primary care nurse practitioner provides direct
nursing services). Indirect nursing practice is
usually characterized by activities on behalf of
the patient, that is, working with or through others who are directly responsible for the provision
of direct services to patients and clients. Nursing education, administration, and health policy
activities exemplify indirect nursing practice.

Chapter 1

This scheme for categorizing nursing practice
has utility for the nurse who is attempting to
operationalize nursing concepts.
More specifically, the first task is to identify
a definition of nursing that is consistent with
the nurses’ own views and beliefs about nursing
practice. Similarly, although the extent to which
available conceptual frameworks and models for
nursing practice have been refined and tested
varies, their very existence affords nurses a rich
opportunity to select a conceptual framework
to guide them in systematically identifying and
further explicating concepts and variables germane to nursing and nursing practice concerns
within their primary focus. The problems, settings, roles, and purposeful activities undertaken
by nurses will differ, depending upon whether
their primary focus is direct or indirect nursing
practice. Furthermore, the goals for, and outcomes likely to result from, the application of
direct and indirect nursing processes will vary.
Although there will be differences among each
of these categories of practice, there will also be
commonalities in process and outcomes within
each focus. Therefore, if nurses consider their
measurement concerns within the context of
their primary focus, delimit the processes and
outcomes that characterize that practice, and
then search for behavioral indicators within the
primary focus that extend beyond their immediate setting (i.e., that are common across settings
similar to their own), they are apt to reduce the
abstract concepts emanating from their conceptual framework to behavioral indicators with
more universal acceptance than those likely to
result from a more esoteric approach. In this
manner, nurses will ultimately make a contribution to the profession by accruing information to
add to the body of knowledge about nursing, the
specific definition and conceptual framework
employed, and its utility as a guide for operationalizing nursing and nursing practice concerns. It
should be noted that when nurses whose measurement concerns emanate from their ongoing
practice fail to step back and rethink the problem
from a conceptual point of view, they also have a
high probability of investigating and measuring
their variables from a limited perspective that
overlooks important dimensions of the variables
that should be measured.
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For example, Stacey and colleagues (2009)
report on their efforts to integrate a patient decision support theoretical framework and associated evidence-based resources throughout a
baccalaureate nursing curriculum. Rew, Grady,
Whittaker, and Bowman (2008) employed Social
Cognitive Theory as a basis for their study to
determine the effects of duration of homelessness and gender on personal and social resources,
cognitive-perceptual factors, and sexual health
behaviors among homeless use. The work of
Ellenbecker, Porell, Samia, Byleckie, and Milburn
(2008) exemplifies testing of a theoretical model
of home health care nurse retention. The use of
conceptual models as a basis for measurement
is illustrated by the work of Landis, Parker, and
Dunbar (2009) who employed a biobehavioralecological framework in their study of sleep,
hunger, satiety, food cravings, and caloric intake
in adolescents and Avci and Kurt (2008) who
employed the Health Belief Model in their study
of health beliefs and mammography rates of
Turkish women living in rural areas. A conceptual approach within a qualitative phenomenological study was undertaken by Melby, Dodgson,
and Tarrant (2008) who sought to describe the
experiences of Western expatriate nursing educators teaching in East Asia. Additional examples
of theories, conceptual frameworks, and theorybased measures can be found in Bramadat and
Driedger (1993); Kempen, Miedema, Ormel, and
Molenar (1996); Fry (2001); Armitage (2001);
Weber, Kopelman, and Messick (2004); March
and Olsen (2006); Kaji, Koenig, and Bey (2006);
Olsen (2007).
In nursing and the health professions a
salient concern is often with the measurement
of process variables such as with developing
and implementing process measures of quality,
which are dynamic, as well as outcome variables,
which are usually static, and in which results
of the measurement are likely to be applied
to the solution of significant problems across
practice settings as in evidence-based practice
(EBP). For example, Rubin, Pronovost, and
Diette (2001) recognize the importance when
developing process measures of rigorously
developing quality indicators “that will provide
insights into opportunities to improve quality
of care” and identify the following steps to be
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taken. “Developing a process measure includes
defining the purpose of and audiences for the
measures, choosing the clinical area to evaluate,
organizing the assessment team, choosing the
component of the process to measure, writing
the indicator specifications, performing preliminary tests of feasibility, reliability and validity,
and determining scoring and analytical specifications” (pp. 489 – 496). The measurement of
outcome variables is exemplified in the work of
Schneider, Barkauskas, and Keenan (2008) who
conducted a study to determine the sensitivity
and responsiveness of the Outcome and Assessment Information Set (OASIS) and the Nursing
Outcomes Classification (NOC) to the effects of
home health care nursing intervention (p. 76).
Two salient characteristics of all measurement efforts are reliability and validity. First and
foremost, tools and methods selected or developed for measuring a variable of interest must
demonstrate evidence for reliability and validity.
Reliability in this case refers to the consistency
with which a tool or method assigns scores to
subjects. Validity refers to the determination of
whether a tool or method is useful for the purpose for which it is intended, that is, measures
what it purports to measure. Second, in addition
to the concern with instrument reliability and
validity, attention needs to be given to the reliability and validity of the measurement process
per se. To increase the probability that the measurement process will yield reliable and valid
information, it is necessary whenever possible to
employ multiple tools or methods to measure any
given variable (all of which have demonstrated
evidence for instrument reliability and validity)
and to obtain information about any given variable from a number of different perspectives or
sources.
For example, Aitken et al. (2008) conducted
a study “to describe strategies used to administer an international multicenter trial to assess
the effectiveness of a nursing educational
intervention” (p. 101). Noting the importance
of clinical relevance and that “in order to support appropriate development of an evidence
base for practice, nursing interventions should
be tested in multiple settings,” they employed
multiple sites, countries, and methods (p. 101).
Lee, Chaboyer, and Wallis (2008), in their study

to predict health-related quality of life three
months after traumatic injury, employed multiple measurement methods including telephone
interviews, clinical data, and questionnaires
using rating scales.
Measurement reliability and validity is thus
largely a function of a well-designed and wellexecuted measurement process. For this reason, the intent of this book is to provide the
reader with a sound background in the theories,
principles, and practices of measurement and
instrumentation that are germane to the measurement of concepts in nursing and the health
professions.

MEASUREMENT
FRAMEWORKS
Just as it is important to identify and employ a
conceptual framework for determining what is
to be measured and delineating how it will be
operationalized, it is equally important to identify and employ a measurement framework to
guide the design and interpretation of the measurement per se. The two major frameworks for
measurement are the norm-referenced and the
criterion-referenced approaches.
A norm-referenced approach is employed
when the interest is in evaluating the performance of a subject relative to the performance of
other subjects in some well-defined comparison
or norm group. The Stress of Discharge Assessment Tool (SDAT-2) developed by Toth (2003,
pp. 99 –109) is an example of a 60-item normreferenced measure of the stress experienced by
patients at hospital discharge and in the early
recovery period at home following acute myocardial infarction. Scores on each item in the
SDAT-2 range from 1 to 5 points, depending on
the patient’s degree of agreement with the item. A
high score indicates high stress for that item, and
a low score indicates low stress. The total possible score ranges from 60 to 300 points, and its
value for a given subject takes on meaning when
it is considered in light of the scores obtained by
other patients who responded to the same tool.
Similarly, the results of the application of
physiologic measures such as blood pressure
readings are often interpreted on the basis of
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readings (usually ranges of values) considered
normal for some well-defined comparison group
(e.g., Black males over 40 years of age with no
significant health problems). It should be noted
that the terms “norm-referenced” and “standardized” are not synonymous. Standardized
tests are one type of norm-referenced measure;
there are other types as well. Unlike most other
norm-referenced measures, a standardized measure is designed by experts for wide use and has
prescribed content, well-defined procedures for
administration and scoring, and established
norms. The Graduate Record Examination
(Stein & Green, 1970), the National League for
Nursing Achievement Test Battery (Waltz, 1988),
and nurse practitioner certification examinations
such as the Neonatal Intensive Care Nursing
Examination (Perez-Woods, Burns, & Chase,
1989) are examples of standardized measures.
A key feature of a norm-referenced measure is variance. The task when using a normreferenced measure is to construct a tool or
method that measures a specific characteristic
in such a way that it maximally discriminates
among subjects possessing differing amounts
of that characteristic, that is, spreads people out
along the possible ranges of scores. For example,
if the characteristic to be measured is knowledge
of human sexuality content, then test items are
designed to differentiate between individuals
with varying levels of knowledge of the content.
The goal is to obtain scores in such a manner that
the result is a few high scores, most scores in the
middle range, and a few low scores. If this goal
is achieved, the resulting distribution of scores
on the measure should look much like a normal
curve. Figure 1.1(a) illustrates the distribution of
scores that one would expect to result from the
employment of the hypothetical 5-item, normreferenced measure of human sexuality content.
The sole purpose of a criterion-referenced measure is to determine whether a subject has acquired
a predetermined set of target behaviors. The
task in this case is to specify the important target behaviors precisely and to construct a test or
measure that discriminates between those subjects who have and those who have not acquired
the target behaviors. How well a subject’s performance compares with the performance of
others is irrelevant when a criterion-referenced
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framework is employed. Criterion-referenced
measures are particularly useful in the clinical
area when the concern is with the measurement
of process and outcome variables.
For example, a criterion-referenced measure
of process would require that one identify standards for the patient care intervention and then
compare subjects’ clinical performance with the
standards for performance (i.e., predetermined
target behaviors) rather than compare subjects’
performance with that of other subjects, all of
whom may not meet the standards. Standards
might be those resulting from international and /
or national professional organizations such as
Guidelines for the Management of Patients with
Chronic Stable Angina published by the American
College of Cardiology and the American Heart
Association in 2007 or local site-specific standards such as those agreed upon by health care
providers serving on the evidence-based practice
committee in a local oncology outpatient setting
regarding the management of chemotherapyinduced nausea and vomiting in their setting.
Similarly, when a criterion-referenced measure is
employed to measure patient outcomes, a given
patient’s status is determined by comparing his
or her performance with a set of predetermined
criteria (e.g., EKG normal, diastolic pressure
below 80, other vital signs stable for 4 hours
post-op) or target behaviors (e.g., requests for
pain medication have ceased by 2 days post-op,
desire to return to normal activities is verbalized
by 3rd day post-op) rather than by comparing his
or her performance with that of other patients.
King’s (2003, pp. 3 –20) Measure of Goal
Attainment Tool is an example of a criterionreferenced measure of functional abilities and
goal attainment behaviors. This tool was constructed to assess individuals’ physical abilities to
perform activities of daily living and the behavioral response of individuals to the performance
of these activities. Goal attainment was defined
as mutual goal setting by nurse and patient, and
assessment of goal attainment. Each of these
areas comprises three components: (1) personal
hygiene, (2) movement, and (3) human interaction. Essential tasks in performing actions
related to each of these areas are reflected in
items contained on the tool. Percentage scores
are determined to evaluate the independence
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or dependence of subjects related to the essential tasks. Thus, the individual’s performance, as
reflected by the score, is interpreted on the basis
of his or her ability to perform the essential tasks
and is not related to the evaluation of the performance of others using the same tool.
One would expect the distribution of scores
resulting from a 5-item, criterion-referenced
measure to look like the one illustrated in
Figure 1.1(b). It should be noted that not only
does the distribution of scores resulting from a
criterion referenced measure have less variance or
spread than that resulting from a norm-referenced
measure, but it also is skewed in shape. In a skewed
distribution, scores tend to cluster at one end of
the scale; in the example in Figure 1.1(b), the high
end. A more detailed discussion of score spread

(variance) and distribution shape (normal and
skewed) is presented in Chapter 3.
Because the design, scoring, interpretation,
reliability, and validity testing for normreferenced and criterion-referenced measures
differ, it is important to decide which of the two
measurement frameworks will be employed prior
to the conduct of any other steps in the measurement process.

TYPES OF MEASURES
Once the conceptual basis for the measure and
the measurement framework has been determined, attention turns to the selection of
the specific type of measure to be employed.

FIGURE 1.1 Distribution scores on (a) norm-referenced and (b) criterion-referenced
measures.
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Semantics is often a problem for newcomers to
the field of measurement. Many different terms
are employed to label like measures. For this
reason, it is important to consider some of the
classification schemes and terms that are used to
label the different types of measures. In addition
to being categorized as either norm-referenced
or criterion-referenced, approaches to measurement are also usually referred to as qualitative or
quantitative in nature. Whether the approach is
qualitative, quantitative, or mixed methods will
largely be a function of the measurement problem, the conceptual basis guiding the determination of what is to be measured, and the nature of
the variables to be measured.
When a qualitative approach to measurement
is employed, objects are assigned to mutually
exclusive and exhaustive categories that represent
the kind of characteristic possessed by the object.
Qualitative measurement methods are usually
indicated when the theoretical orientation for
the measurement derives from phenomenology, existentialism, symbolic interactionism, or
ethnomethodology (Chenitz & Swanson, 1986,
p. 3). Knafl (1989) suggests that within nursing,
ethnography, phenomenology, and grounded
theory appear to be the dominant approaches.
The major goal of qualitative methods is to document and interpret as fully as possible the whole
of what is being measured from the frame of
reference of the subjects involved (Diekelmann,
1992; Duffy, 1987; Filstead, 1974; Girot, 1993).
Hinds and Young (1987) note that qualitative
methods usually attempt to describe processes
and thus tend to be measures of dynamic and
changing phenomena. For example, Turris
(2009) employed a Grounded Theory approach
in a study of women’s decisions to seek treatment
for the symptoms of potential cardiac illness.
Data for the study were obtained from in-depth
interviews with women who went to one of two
emergency departments within a specific time
period for the treatment of symptoms indicating potential cardiac arrest. Hendrickson (2008)
conducted a study to explore worries, safety
behaviors, and perceived difficulties in keeping
children safe at home in a sample of low-income
predominately non-English-speaking mothers
as a foundation for later nursing intervention.
The study employed a qualitative descriptive
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design with content analysis of responses to three
semi-structured interview questions (p. 137).
A phenomenological approach was employed by
Melby et al. (2008) to describe the lived experience of English-speaking Western nurse educators teaching in East Asian countries. Subjects
were interviewed about their experiences and
resulting narrative data were analyzed by each
member of the research team “to identify themes
and then through group discussions to reach
consensus, develop clear understandings of language nuances and maintain the participant’s
voices” (p. 176). Mbweza, Norr, and McElmurry
(2008) used a Grounded Theory approach to
examine “the decision-making processes of
husband and wife dyads in matrilinear and
patrilinear marriage traditions of Malawi in the
areas of money, food, pregnancy, contraception
and sexual relations” (p. 12).
While the measurement strategies and techniques employed across the qualitative theoretical perspectives may differ somewhat, the types
of measures employed are often the same and are
also employed when quantitative approaches are
used. Qualitative measurement methodologies
generally include content analysis of documents;
reviews of the literature and of findings from
studies to identify common themes; participant
and nonparticipant observations; interviews or
focus groups that may be structured or nonstructured, but are usually open-ended; and
open-ended questionnaires. Qualitative data
collection and analysis procedures are discussed
in Chapter 8.
Quantitative measurement assigns objects to
categories that represent the amount of a characteristic possessed by the object. Quantitative
methods emphasize the search for facts and
causes of human behavior through objective,
observable, and quantifiable data (Duffy, 1987).
Hinds and Young (1987) suggest that quantitative
approaches provide outcome data and information on the representativeness of the studied
sample and thus tend to be measures of more
stable phenomena. Specific types of methods
employed with quantitative approaches include
the variety of types of measures discussed in
later sections of this chapter.
Single studies of a problem using qualitative or quantitative methods rarely involve full
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exploration of the problem area (Bergstrom,
1989). When a mixed method approach, that is,
when a combination of both qualitative and
quantitative methods are employed together,
the two approaches to measurement provide
information regarding the internal and external
validity of the studies or measurement processes
(Campbell & Fiske, 1959; Vedich & Shapiro, 1955;
Webb, Campbell, Schwartz, & Sechrest, 1966).
For example, Escoffery, Glanz, Hall, and Elliott
(2009) employed a multimethod process evaluation for a skin cancer prevention diffusion trial.
Data collection methods in their study included
surveys, database tracking, activity logs, process evaluation interviews, and site visits. Thus,
to develop an adequate and useful repertoire
of measurement principles and practices, one
needs to understand when and how to use both
qualitative and quantitative approaches to measurement, as well as how they can be combined
as measurement methodologies.
Stainbeck and Stainbeck (1984) note that
qualitative and quantitative approaches, because
they derive from different perspectives, have several inherent differences that should be understood prior to considering how the two methods
can complement each other in the measurement
of nursing phenomena. Major differences noted
by them include the following:
1. When quantitative approaches are employed, the goal is to arrive at an understanding
of a phenomenon from the outsider’s perspective by maintaining a detached, objective view that hypothetically is unbiased.
The perspective, on the other hand, when
qualitative approaches are employed is
that of an insider and the goal is to obtain
information by talking to and /or observing subjects who have experienced firsthand the phenomena under scrutiny.
2. Quantitative methods focus on the accumulation of facts and causes of behavior assuming that facts gathered do not
change, while qualitative methods are concerned with the changing, dynamic nature
of reality.
3. When quantitative approaches are used, the
situation is structured by identifying and
isolating specific variables for measurement

4.

5.

6.

7.

and by employing specific measurement
tools and methods to collect information
on these variables. In contrast, qualitative
approaches attempt to gain a complete or
holistic view of what is being measured by
using a wide array of data including documents, records, photographs, observations,
interviews, case histories, and even quantitative data.
Usually highly structured procedures,
designed to verify or disprove predetermined hypotheses, are employed with
quantitative approaches. Flexibility is kept
to a minimum in an attempt to minimize
bias. Procedures used with qualitative
approaches, on the other hand, are usually flexible, exploratory, and discoveryoriented.
Quantitative approaches yield objective
data that are typically expressed in numbers, while qualitative approaches focus on
subjective data that are typically expressed
or reported through language.
Quantitative data are usually collected
under controlled conditions, while qualitative data are usually collected within the
context of their natural occurrence.
In both approaches, reliability and validity
are valued. In the quantitative approach,
there is a heavy emphasis on reliability,
that is, data that are consistent, stable, and
replicable. Qualitative approaches, while
recognizing that reliability is a necessary prerequisite for validity, tend to
concentrate on validity, that is, data that
are representative of a true and full picture
of the phenomenon that is investigated
(pp. 130 –131).

Over time, more researchers have come to value
using a mixed method approach and have begun
to recognize the value of integrating qualitative
and quantitative approaches within the context of
a given study. It should be noted that the integration of qualitative and quantitative approaches is
not simply mixing methods, but rather requires
one to assume that the two approaches are complementary and that the primacy of the paradigmatic assumptions underlying one or the other
approach can be eliminated as unproductive
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(Haase & Myers, 1988). Triangulation, discussed
in more detail in Chapter 25, is one methodological strategy for combining qualitative and
quantitative approaches. In triangulation, multiple data sources, collection techniques, theories,
and investigators are employed to assess the phenomenon of interest (Fielding & Fielding, 1986;
Madey, 1982; Mitchell, 1986). Examples of the
use of triangulation for combining qualitative
and quantitative approaches can be found in Breitnauer, Ayres, and Knafl (1993), Floyd (1993),
Corey (1993), Mason (1993), and Hendrickson
(2008).
In addition to being categorized as normreferenced or criterion-referenced, qualitative or
quantitative, measuring tools and methods may be
classified by (1) what they seek to measure, (2) the
manner in which responses are obtained and
scored, (3) the type of subject performance they
seek to measure, or (4) who constructs them.

What Is Measured
In nursing and health care research, there is usually interest in measuring cognition, affect, and
psychomotor skills and/or physical functioning.
Cognitive measures assess the subject’s knowledge
or achievement in a specific content area. Indicators of cognitive behavior usually are obtained as
follows:
1. Achievement tests (objective and essay)
that measure the extent to which cognitive
objectives have been attained.
2. Self-evaluation measures designed to
determine subjects’ perceptions of the
extent to which cognitive objectives have
been met.
3. Rating scales and checklists for judging
the specific attributes of products produced in conjunction with or as a result of
an experience.
4. Sentence-completion exercises designed to
categorize the types of responses and enumerate their frequencies relative to specific
criteria.
5. Interviews to determine the frequencies
and levels of satisfactory responses to
formal and informal questions raised in a
face-to-face setting.
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6. Peer utilization surveys to ascertain the
frequency of selection or assignment to
leadership or resource roles.
7. Questionnaires employed to determine
the frequency of responses to items in an
objective format or number of responses
to categorized dimensions developed from
the content analysis of answers to openended questions.
8. Anecdotal records and critical incidents to
ascertain the frequency of behaviors judged
to be highly desirable or undesirable.
9. Review of records, reports, and other written materials (e.g., articles, autobiographical
data, awards, citations, honors) to determine
the numbers and types of accomplishments
of subjects.
The number of cognitive measures employed far
exceed the number of other types of measures.
Specifically, written multiple-choice tests are
the most often used, perhaps because they are
the most objective of the various cognitive measures and the most reliable, and because they
have the greatest utility in measuring all types
of knowledge. Multiple-choice tests are further discussed in Chapters 4 and 17. Examples
of cognitive measures can be found in Smith
(1991), Grant et al. (1999), Story (2001), Arnold
(2001), Tiro, Meissner, Korbin, and Chollete
(2007), Boom, Nelson, Laufman, Kohrt, and
Kozinetz (2007), Rondahl (2009), and design
of mail and Internet surveys are discussed in
Dillman (2007). It should be noted that cognitive measures are not limited to paper and pencil
tests and that a variety of other approaches exist
including computer-based testing, simulations
that are discussed in Chapter 10 and Internet
data collection discussed in Chapter 11.
Affective measures seek to determine interests,
values, and attitudes. Interests are conceptualized
as preferences for particular activities. Examples
of statements relating to interests are:
• I prefer community-based nursing practice
to practice in the hospital setting.
• I like to work with student nurses as they
give care to patients.
• I prefer teaching responsibilities to administrative responsibilities.
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• I would enjoy having one day a week to
devote to giving direct care to patients in
addition to my teaching responsibilities.
Values concern preferences for life goals and ways
of life, in contrast to interests, which concern
preferences for particular activities. Examples of
statements relating to values are:
• I consider it important to have people
respect nursing as a profession.
• A nurse’s duty to her patient comes before
duty to the community.
• Service to others is more important to me
than personal ambition.
• I would rather be a teacher than an administrator.
Attitudes concern feelings about particular social
objects, that is, physical objects, types of people,
particular persons, or social institutions. Examples of statements relating to attitudes are:
• Nursing as a profession is a constructive
force in determining health policy today.
• Continuing education for nurses should be
mandatory for relicensing.
• Humanistic care is a right of all patients.
• All nurses should be patient advocates.
The feature that distinguishes attitudes from
interests and values is that attitudes always concern a particular target or object. In contrast,
interests and values concern numerous activities:
specific activities in measures of interest and very
broad categories of activities in measures of value.
It is extremely difficult to preserve the conceptual
differences among interests, values, and attitudes
when actually constructing measures of affect.
Thus, for the purpose of rendering them measurable, they are all subsumed under the rubric
of acquired behavioral dispositions (Campbell,
1963) and are defined as tendencies to respond
in a consistent manner to a certain category of
stimuli. For example, when patients are asked to
respond to a questionnaire to indicate their satisfaction with the quality of care received, one is
interested in measuring their tendency to consistently respond that they are satisfied or dissatisfied, given a set of questions that ask them about

the care they received (the stimuli). Examples
of the use of affective measures can be found in
Grice, Picton, and Deakin (2003); Denny-Smith,
Bairan, and Page (2005); Mackler, Wilkerson, and
Cinti (2007); Gerend and Maglorie (2008).
Self-report measures are the most direct approach to the determination of affect. In this type
of measure subjects are asked directly what their
attitudes, interests, or values are. For example,
subjects might be given a list of favorable and
unfavorable statements regarding antagonistic patients and asked to agree or disagree with
each. Such a self-report inventory is referred to
as an attitude scale. Other indicators of affective
behaviors include but are not limited to:
1. Sentence-completion exercises designed to
obtain ratings of the psychological appropriateness of an individual’s responses
relative to specific criteria.
2. Interviews.
3. Questionnaires.
4. Semantic differential, Q-sort, and other
self-concept perception devices.
5. Physiologic measures.
6. Projective techniques, for example, role
playing or picture interpretation.
7. Observational techniques and behavioral
tests, including measures of congruence
between what is reported and how an
individual actually behaves in a specific
situation.
8. Anecdotal records and critical incidents.
Examples of self-report measures are included in
Mackler et al. (2007) and Gerend and Maglorie
(2008).
From the empirical evidence concerning the
validity of different approaches, it appears that
self-report offers the most valid approach currently available. For this reason, at present, most
measures of affect are based on self-report and
usually employ one of two types of scales: a
summated rating scale or a semantic differential scale. A scale is a measuring tool or method
composed of:
1. A stem, which is a statement relating to
attitudes or an attitudinal object to be
rated by the respondent.

Chapter 1

Introduction to Measurement 13

Indicate your degree of agreement with the following statement:
STEM:
SCALE
STEPS:

Noncompliance on the part of the patient indicates a need for additional attention to be directed
toward the quality of care received by the patient.
/___/___/___/___/___/___/___/___/___/___/___/___/
1 2 3
4 5 6 7 8 9 10 11 12

ANCHORS:
Completely
Disagree

Completely
Agree

FIGURE 1.2 The components of a scale.

2. A series of scale steps.
3. Anchors that define the scale steps.
An example of a scale can be found in Chiravalle
and McCaffrey (2005).
Figure 1.2 presents examples of the components of a scale.
There are different types of anchors that can
be employed: numbers, percentages, degrees of
agreement/disagreement, adjectives (e.g., worthless/valuable), actual behavior, and products
(e.g., samples of nursing care plans to be rated
1 to 6). Usually numerical anchors are preferred
for the following reasons: if the meaning of each
step on the scale is specified at the beginning
of the rating form, as is usually the case, numbers provide an effective means of coordinating
those definitions with rating scales; numbers on
scales constantly remind subjects of the meanings of scale steps; numbers facilitate the analysis of data, for example, inputting ratings for
computer analysis (Nunnally, 1967; Nunnally &
Bernstein, 1994).
Summated Rating Scale
A summated rating scale contains a set of scales,
all of which are considered approximately
equal in attitude or value loading. The subjects
respond with varying degrees of intensity on a
scale ranging between extremes such as agree/
disagree, like/dislike, or accept/reject. The scores
of all scales in the set are summed or summed
and averaged to yield an individual’s attitude

score. An example of a summated rating scale is
given in Figure 1.3.
Summated rating scales are easy to construct,
are usually reliable, and are flexible in that they
may be adapted for the measurement of many
different kinds of attitudes. Nunnally (1967)
and Nunnally and Bernstein (1994) suggest that
the reliability of summated scales is a direct
function of the number of items. When there
are a reasonable number of items (e.g., 20) on
the scale, fewer scale steps for individual scales
are required for a high degree of reliability.
When there are fewer items, more scale steps for
individual scales are required for reliability. In
most cases, 10 to 15 items using 5 or 6 steps are
sufficient. Individual scales on summated attitude scales tend to correlate substantially with
each other, because it is fairly easy for the constructor to devise items that obviously relate to
each other and for subjects to see the common
core of meaning in the items. Additional information regarding summated attitude scales can
be found in Edwards (1957), Shaw and Wright
(1967), Nunnally (1967), or Nunnally and
Bernstein (1994).
An example of a summated rating scale can
be found in Lehoux and colleagues (2006).
Semantic Differential Scales
The semantic differential is a method for measuring the meaning of concepts that was developed
by Osgood, Suci, and Tannenbaum (1957). The
semantic differential has three components: (1) the
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Indicate your degree of agreement with each of the following statements:
a. Antagonistic behavior on the part of the patient indicates a need for additional
attention and time from the nurse.
/_____/_____/_____/_____/_____/_____/
1
2
3
4
5
6
Completely
Disagree

Completely
Agree

b. Antagonistic patients receive more than their share of staff time and attention.
/_____/_____/_____/_____/_____/_____/
1
2
3
4
5
6
Completely
Disagree

Completely
Agree

FIGURE 1.3 Example of a summated rating scale.

concept to be rated in terms of its attitudinal properties, (2) bipolar adjectives that anchor the scale,
and (3) a series of 5 to 9 scale steps (7 is the optimal
number of steps suggested). Figure 1.4 presents an
example of a semantic differential scale. The concept to be rated in Figure 1.4 is “noncomplying
patient.” Respondents are instructed to rate the
concept according to how they perceive it or feel
about it by placing an X along the 7-point scale
anchored by the bipolar adjective pairs. The resulting scale response can be converted to numerical
values and treated statistically.
Nunnally (1967) and Nunnally and Bernstein
(1994) explain that the logic underlying the
semantic differential stems from the recognition
that, in spoken and written language, characteristics of ideas and objects are communicated
largely by adjectives. It is reasonable on this basis
to assume that meaning often can be and usually is communicated by adjectives; it is also reasonable to assume that adjectives can be used to
measure various facets of meaning. The semantic
differential primarily measures connotative
aspects of meaning, that is, what implications
the object in question has for the respondents.
For example, if an individual rating the concept,

noncomplying patient, said, “I dislike them very
much,” this statement would represent a connotation or sentiment for that type of patient.
The semantic differential is one of the most valid
measures available for assessing the connotative
aspects of meaning, particularly the evaluative
connotations of objects. An example of a semantic differential scale can be found in Rempusheski
and O’Hara (2005).
Factor analytic studies of semantic differential scales have suggested that there are three
major factors of meaning assessed by such scales:
(1) evaluation, (2) potency, and (3) activity.
Table 1.1 presents the pairs of adjectives most
frequently used to define each of these factors.
Additional information regarding semantic differential scales can be obtained from Osgood
et al. (1957) and Snider and Osgood (1969). In
Chapters 17 and 18 issues related to the selection and use of two additional types of scales
that are being given increased attention by
nurses and other health professionals, visual
analog and magnitude estimation, are discussed. Additional examples of affective measures and scales can be found in the work of
Cousins (1997), Czar and Engler (1997), Adam
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Rate the following concept in terms of how you feel about it at this point in time:
Noncomplying Patient
_____/_____/_____/_____/_____/_____/_____/
1
2
3
4
5
6
7
Ineffective

Effective

_____/_____/_____/_____/_____/____/______/
1
2
3
4
5
6
7
Weak

Strong

FIGURE 1.4 Example of a semantic differential scale.

TABLE 1.1

Frequently Employed Anchors for Semantic Differential Factors
Factor
Evaluation

BIPOLAR
ADJECTIVES

good . . . . . . . . . . . . . . . . bad
fair . . . . . . . . . . . . . . . . . . unfair
positive . . . . . . . . . . . . . negative
honest . . . . . . . . . . . . . . dishonest
successful . . . . . . . . . . . unsuccessful
valuable . . . . . . . . . . . . . worthless

and Freeman (2001), Kelly (2001), Chiravalle
and McCaffrey (2005).
Psychomotor measures seek to assess subjects’
skill, that is, their ability to perform specific tasks
or carry out specific procedures, techniques, and
the like. An important consideration in the measurement of psychomotor objectives involves
the manner in which the skills and materials or
objects to be manipulated or coordinated are
specified. Specifically, criteria for the successful
manipulation of an object must be clearly and
unambiguously stated at the time when objectives are made explicit. Task-analysis procedures
(Gagne, 1962) are often used to accomplish this.
The most viable approach to the measurement
of psychomotor skills at this time is the observation method combined with a performance

Potency
strong . . . . . . . . . . . weak
large . . . . . . . . . . . . .small
severe . . . . . . . . . . . lenient
hard . . . . . . . . . . . . . soft

Activity
active . . . . . . . . . . . passive
quick . . . . . . . . . . . slow
tense . . . . . . . . . . . relaxed
sharp . . . . . . . . . . . dull

checklist or rating scale. The observation method
always involves some interaction between subject and observer in which the observer has
an opportunity to watch the subject perform.
Checklists and rating scales are often employed
to record in a systematic manner behaviors and
events occurring during the observation period.
A checklist is most often used to note the presence
or absence or the frequency of occurrence of the
specified behavior, conditions, characteristics,
or events. Rating scales are employed when it is
desirable that the observer rate the behavior in
terms of points along a continuum. Ratings may
occur at predetermined intervals throughout the
observation session or at the end of the observation to summarize what occurred during the
observation period.
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The conceptual definition of the phenomenon to be measured forms the basis for how and
where the observation should occur. Qualitative
conceptual perspectives generally lead to free
and unstructured observations in naturalistic
settings, while quantitative conceptualizations
more often lead to more structured observations
using guidelines and trained observers. The work
of Cohn, Matias, Tronick, Connell, and Lyons
(1986) provides an example of a study combining both structured, standardized observation
methods and naturalistic unstructured observations of depressed mothers and their infants.
The reader will find an interesting comparison
and contrast between the two approaches for
collecting observational data.
Unstructured and semistructured observations
involve the collection of descriptive information
that is generally analyzed in a qualitative manner. When structured observation is employed,
it is often necessary that the nurse prepare an
observation guide to structure the observation and train the observer in its use. This
guide increases the probability that the crucial behaviors of concern will be considered,
which increases the reliability and validity of the
method.
When possible, the guide should specify when
an observation begins and ends as well as what
behaviors are to be observed. Frequently, time is
the vehicle for accomplishing this purpose. For
example, it might be specified that observation
of medical students’ history taking begin when
the student enters the room and continue for the
first 5 minutes of the student-patient interaction.
Using a more elaborate scheme, observations
will begin when the student enters the room, and
will continue for 2 minutes; then observers will
rest for the next 2 minutes, rate for 2 minutes,
rest for 2 minutes, and so forth, until the student
leaves the room and the encounter ends. No matter how structured the observation or how well
trained or competent the observer, observation
techniques, in order to be sound, require more
than one observer. This provides an estimate of
the accuracy or reliability of the observations
and provides a basis for determining the degree
of confidence to be placed in the data.
Three factors must be considered in the discussion of observational techniques: (1) inter-

action between respondents and observers,
(2) whether respondents know they are being
observed, and (3) whether respondents know
when they will be observed. Observation is
difficult because watching a situation often
changes it so that the observers are no longer
certain of what they are observing. This implies
that a basic criterion for evaluating studies in
which observation is used is the extent to which
the situation observed was natural. Observations of a subject’s psychomotor skills should
be accomplished with as little effect as possible
on the natural situation in which the skills are
normally performed. Webb et al. (1966) have
published a useful book full of suggestions
about how measures can be collected as unobtrusively as possible.
It is necessary to weigh the value of collecting observational data over time as opposed to
collecting information at one isolated point in
time. Observational data collected at one time
are subject to more errors of measurement and,
hence, lower reliability and validity than observational data collected at multiple times. When
subjects’ psychomotor performance is of interest, the concern is usually with how they perform
most of the time, or typically; that is, patterns
of performance or consistency in performance
over time becomes important. When observational data are collected at one point in time,
there is greater probability that the results of the
measurement will reflect more of the conditions
surrounding that isolated point in time than the
true abilities of the subjects to perform the tasks
or behaviors. Hence, whenever possible, measures of performance should occur at more than
one point in time.
Observational techniques may be direct or
indirect. In direct observation the observer
evaluates psychomotor performance by simply
watching the subject perform. A limitation of
this approach stems from the fact that it is both
time-consuming and expensive. It is, however, an
excellent technique for the assessment of behavior in conjunction with clinical performance,
especially when the concern is with dynamic or
process variables. Similarly, a unique strength
of the observation method results from the fact
that if the observer wishes to learn how a subject functions under the pressure of supervision,
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there is no substitute for direct observation that
is known and scheduled.
Indirect observation methods include motion
picture, television, videotaping, and other devices
for recording subjects’ activities. The value of
indirect techniques results from the opportunities they afford subjects to become involved
in the evaluation of their performance as the
recording is viewed jointly by the observer and
respondents. Indirect observations are limited in
that they are not sensitive to the tone, mood, or
affect of the situation. Another limitation is that
mechanical devices selectively record, depending on their placement, where they are aimed
by the operator and, hence, the total situation
may be missed. This limitation can be turned
into an advantage, however, if multiple devices
are used to record all that happens before them.
Examples of psychomotor measures can be
found in Bujak, McMillan, Dwyer, and Hazelton (1991); DeMattes, et al. (1993); Mason and
Redeker (1993); Finke et al. (2001); Mims (2001);
Kostopoulos (2001); Gilbert, Temby, and Rogers
(2004); Philpin (2006); Williams (2006); and
Cricco-Lizza (2006). Observational methods are
discussed in more detail in Chapter 12.
Physiologic measures seek to quantify the
level of functioning of living beings. Indicators
of physiologic functioning include but are not
limited to:
1.
2.
3.
4.
5.
6.

Blood pressure readings.
Temperature readings.
Respiratory measures.
Metabolic readings.
Diabetic and other screening devices.
Readings from cardiac and other monitoring instruments.
7. ECG and EEG readings.
8. Results of blood tests and analyses.
9. Measures of height and weight.
Physical functioning can often be measured
by a scientific instrument, and the results of
physiologic measures usually are expressed as a
quantitative scale that can be graded into finely
distinguished numerical values. For example,
the variable diastolic blood pressure is measured
using a scientific instrument referred to as a
sphygmomanometer. Its scale is in a quantitative
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form ranging from 0 to 300, providing a total of
300 different continuous scale points or values to
which a subject can be assigned and which differentiate among the various degrees of the variable
possessed by the subjects measured. Thus, on the
basis of blood pressure readings, one can state
that a subject with a diastolic pressure of 100 is
20 points higher than one with a diastolic pressure of 80. This 20-point difference is significant
in comparing the physical status of two patients.
Well-designed and implemented physiologic
measures are among the most precise methods
one can employ; they yield data measured at
the interval or ratio level of measurement,
allow a wide range of statistical procedures to
be employed in their analysis, and tend to produce results that demonstrate a high degree
of reliability and validity. Examples of physiologic measures can be found in Heidenreich
and Giuffre (1990), Bridges and Woods (1993),
Partridge and Hughes (2007). The physiologic
approach to measurement is discussed in detail
in Chapter 20.

How Responses Are
Obtained and Scored
The distinction to be considered is whether a
measure is objective or subjective. It should
be noted that a given method or technique is
generally viewed as more or less objective or
subjective; that is, one may think in terms of a
continuum anchored by the terms objective and
subjective, and then place a given method on the
continuum, depending on whether it possesses
characteristics more like those of an objective or
subjective measure.
Objective measures contain items that allow
subjects little if any latitude in constructing
their responses and spell out criteria for scoring
so clearly that scores can be assigned either by
individuals who know nothing of the content or
by mechanical means. Multiple-choice questions
and physiologic measures are examples of the
most objective methods that can be employed.
Subjective measures allow respondents considerable latitude in constructing their responses.
In addition, the probability that different scorers
may apply different criteria is greater. Examples of subjective measures are the essay test,
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open-ended interview questions, case studies,
and nursing care plans. The essay question is a
method requiring a response constructed by the
subject, usually in the form of one or more sentences. The nature of the response is such that
(1) no single answer or pattern of answers can
be listed as correct, and (2) the quality of the
response can be judged only subjectively by one
skilled or informed in the subject (Stalnaker,
1951). Thus, significant features of the essay
method are (1) the freedom of response allowed
the respondents, (2) the fact that no single
answer can be identified as correct or complete,
and (3) responses must be scored by experts who
themselves usually cannot classify a response as
categorically right or wrong. Essay questions may
require subjects to express their own thoughts
on an issue of interest to the profession, outline a
research design for investigating a research question, derive a mathematical proof, or explain the
nature of some nursing phenomenon. Items may
require only a brief response or may demand an
extensive exposition.
Advocates of the essay approach argue that an
important characteristic of individuals is their
ability to interact effectively with other individuals in the realm of ideas. The basic tool of interaction is language, and successful individuals
are those who can react appropriately to questions or problems in their field as they encounter
them. It is not enough, they contend, to be able
to recognize a correct fact when it is presented
or to discriminate among alternatives posed by
others. Successful individuals are the masters
of their collection of ideas and are able to cite
evidence to support a position and contribute to
the advancement of ideas and constructs within
their field. The only way to assess the extent to
which individuals have mastered a field is to
present them with questions or problems in the
field and assess how they perform. Hence, they
argue, the essay format provides an avenue for
assessing scholarly and/or professional performances better than other available methods
(Coffman, 1971).
Even so, because of their subjective nature, essay
questions have inherent limitations that must be
recognized and minimized if sound measurement is to result from their use. The limitations
of essays and other subjective measures fall into

two general categories: (1) problems related to
the difficulty in achieving consistency in scoring
responses, and (2) problems associated with the
sampling of content. Empirical evidence regarding the reliability of subjective measures suggests
that different raters tend to assign different scores
to the same response, a single rater tends to assign
different scores to the same response on different
occasions, and the differences tend to increase as
the measure permits greater freedom of response
(Finlayson, 1951; Hartog & Rhodes, 1936; Noyes,
1963; Pearson, 1955; Vernon & Millican, 1954).
Different raters may differ as a result of a number
of factors, including the severity of their standards, the extent to which they distribute scores
throughout the score scale, and real differences in
the criteria they are applying.
Basic to problems associated with the sampling of content is the notion that each sample
unit should be independent and equally likely to
be chosen in the sample. In general, the greater
the number of different questions, the higher
the reliability of the score. The compromise
to be made, however, is between the desire to
increase the adequacy of the sample of content by asking many different questions and
the desire to ask questions that probe deeply
the subjects’ understanding. Additional information regarding essay items is presented in
Stalnaker (1951) and Coffman (1971). Examples
of structured, unstructured, and semistructured
interviews can be found in Irwin and Johnson
(2005); Cricco-Lizza (2006); and Clarke, Booth,
Velikova, and Hewison (2006), respectively.
Other subjective measures are described in more
detail in Part IV.

Type of Performance Measured
When performance is of interest, one may seek to
measure typical performance or maximum performance. If the interest is in assessing subjects
as they do their best (produce their highest
quality work), then a maximum performance
measure is appropriate. Such measures are indices of cognition that generally measure a set of
skills a subject possesses but that differ among
themselves in the specificity of their focus and
the use to which scores are put. Maximum performance measures of particular interest include
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aptitude measures, achievement measures, and
diagnostic measures.
Aptitude tests are specific measures of capacity
for success and tend to focus on various general
aspects of human ability (e.g., mechanical aptitude, artistic aptitude). They are often used as
predictors of performance in special fields.
Achievement measures are tests of particular
skills and knowledge and are more specific than
aptitude tests. They usually sample a wide range
of skills and are constructed by nurses and other
health professionals for their own use. Commercially produced achievement measures are also
available in many different content areas. Diagnostic tests are even more specific in their focus
than achievement measures, although this need
not always be the case. They focus on specific
skills and often employ multiple measures of
particular skills. Their intent is to pinpoint
specific weaknesses that might not be apparent
otherwise. Once specific deficiencies are identified and remediation has taken place, one might
predict that achievement, which is assumed to
be dependent on these more specific skills, will
improve.
If information about subjects’ typical behavior
(i.e., what they usually do or would do) is of
interest, it is appropriate to use a typical performance measure. These are measures of affective
behavior and usually attempt to have respondents describe the way they typically perceive
themselves or their behavior. Typical performance measures usually ask the subjects for
scaled responses, forced-choice responses, or
criterion-keyed responses. Exhibit 1.1 presents
examples of each of these types of responses.

Who Constructs Measures
Standardized measures are developed by specialists for wide use. Their content is set, the directions for administration (often including time
limits) are clearly described, and the scoring
procedure to be used is completely prescribed.
Information on norms concerning scores is
generally available. Examples of standardized
measures employed to assess the outcomes of
nursing education programs are presented in
Educational Outcomes: Assessment of Quality —A
Prototype for Student Outcome Measurement in
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Nursing Programs (Waltz, 1988). In Chapter 7,
standardized approaches to measurement are
discussed in detail.
Informal tools and methods are typically
constructed by nurses and other health professionals for their own use. They are not contentconstrained; that is, the user is free to define the
content as well as administration procedures
and scoring. Norms may be available for local
groups but more often are not available for any
group.
In summary, the measurement framework
employed in a given situation will have important implications for instrument development
and for what can be done with and on the basis of
the resulting information. Thus, it is important
to clarify at the outset the type of measurement
that will yield data appropriate for the types of
questions and/or hypotheses one seeks to answer.
In Chapters 2 through 23, attention is focused
on instrument development and testing in both
the norm-referenced and criterion-referenced
cases. In Chapters 24 through 26, measurement
issues and important considerations to be made
in using the types of measures presented in this
section are addressed.

RELIABILITY AND VALIDITY
OF MEASURES
As indicated in the foregoing sections, reliability
and validity are essential characteristics of any
measuring tool or method. Factors that may affect
the degree of consistency obtained for a given
measure (reliability) are (1) the manner in which
the measure is scored; (2) characteristics of the
measure itself; (3) the physical and/or emotional
state of the individual at measurement time; and
(4) properties of the situation in which the measure is administered (e.g., the amount of noise,
lighting conditions, temperature of the room).
Strictly speaking, one validates not the measurement tool or method but rather some use
to which the measure is put. For example, an
instrument designed to select participants who
would benefit from a primary care fellowship
experience must be valid for that purpose, but it
would not necessarily be valid for other purposes
such as measuring how well participants master
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EXHIBIT 1.1

Sample Responses of Typical Performance Measures

Scaled response
When a scaled response is employed, the respondent indicates on a scale what his/her rating or answer is to a question posed. For example:
Do findings from this research study provide information that will be meaningful to you in your clinical practice?
Please rate.
not at all
very little
somewhat
enough
a lot
1
2
3
4
5
Forced-choice response
With a forced-choice response item, the respondent is asked to choose between 2 or more different alternatives, all
of which may be appealing responses. The point is that one particular response is most appealing to the subject.
For example:
A program of ongoing evaluation and implementation of research findings that may serve as a basis for practice
does not exist in the agency with which you are affiliated. You are aware of the need to develop such a program. You
would prefer to have this need met by:
1. Referring the task to someone else.
2. Supporting activities of the professional nursing organizations that are seeking to increase involvement in
implementing evidence-based practice in all clinical settings.
3. Supporting a policy change in the agency responsible for care.
4. Serving as a resource person to staff by providing them with knowledge and materials to enable them to
develop such a program.
5. Becoming a member of a committee of practitioners who are developing and testing a pilot program in
conjunction with the patients for whom they deliver care.
6. Initiating the idea of such a program by implementing evidence-based practice for patients on your unit and
sharing with staff the various approaches you employ in evaluating and implementing research findings in
your practice.
Criterion-keyed response
Criterion-keyed responses depend on information previously obtained about how certain groups answered the
items. If a subject’s score looks like those of members of a predefined group, he/she is classified as a member of
that group. The assumption is that the criterion for membership in a specific group is having a set of responses on
the measure that looks like those from the predefined group. For example, the Minnesota Multiphasic Personality
Inventory (MMPI) was originally used with hospitalized psychiatric patients and normal (i.e., nonhospitalized
subjects) to construct a criterion-keyed set of questions that had some value as predictors of mental stability, that
is, if a specific item was responded to differently by the two groups, it was included on the measure.

objectives at the completion of the fellowship
experience.
Both reliability and validity are matters of
degree rather than all-or-none properties. Measures should be assessed each time they are used
to see if they are behaving as planned. New evidence may suggest modifications in an existing
measure or the development of a new and better
approach to measuring the attribute in question.
Reliability is a necessary prerequisite for validity; that is, if a measure does not assign scores
consistently, it cannot be useful for the purpose
for which it is intended. Reliability is not, however, a sufficient condition for validity; that is,
because a measure consistently measures a phenomenon does not ensure that it measures the
phenomenon of interest.

As stated earlier, the determination of the reliability and validity of a specific tool or method
will differ depending on whether it is normreferenced or criterion-referenced. Specific techniques for determining reliability and validity in
each case are discussed in Chapters 5 and 6. In
either case, the reliability and validity of the measurement process itself is increased when multiple measures of the same thing are employed;
that is, more than one type of instrumentation
is used to answer a given question. Similarly, reliability and validity increase when the answer to
a given measurement concern is elicited by collecting data from a number of different sources
using the same measurement tool or method.
Evidence for reliability and validity of a tool
or method is accrued over time, so although
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one cannot rely on “old” reliability and validity evidence, it is important to seek information regarding reliability and validity testing
results in previous studies. Often difficulties are
encountered in locating information regarding reliability and validity evidence for existing
tools. An article by Strickland (2006) presents
strategies for searching for evidence of reliability
and validity for an existing instrument that may
be useful in this regard.
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