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Context: Instrument validation is an important facet of survey research methods and athletic trainers must be aware of
the important underlying principles.

Objective: To discuss the process of survey development and validation, specifically the process of construct validation.

Background: Athletic training researchers frequently employ the use of survey research for topics such as clinical
instruction and supervision, burnout, and professional development; however, researchers have not always used proper
procedures to ensure instrument validity and reliability for the data collection process.

Description: Four major methods exist to establish the validity of an instrument: face, content, criterion related, and
construct. When developing a survey to measure a previously unexplored construct (eg, an athletic trainer’s attitudes toward
appropriate exertional heat stroke treatment), researchers should employ a four-step process: (1) defining constructs and
content domain, (2) generating and judging measurement items, (3) designing and conducting studies to develop a scale,
and (4) finalizing the scale.

Clinical Advantages: Establishing the validity of a survey instrument strengthens the data yielded from the data collection
process, which allows for greater confidence in the interpretation of the results from the survey.

Conclusions: Construct validity, although a time-intensive process, is necessary to ensure accuracy and validity of the
survey instrument.
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Survey Instrument Validity Part I: Principles of Survey Instrument Development and
Validation in Athletic Training Education Research
Laura J. Burton, PhD and Stephanie M. Mazerolle, PhD, ATC

s the athletic training profession continues to expand

the breadth and depth of research within the field, it is

important to ensure that appropriate survey development
procedures are followed as there are many research topics within
athletic training that lend themselves to survey research.'? In a
review of the current athletic training literature, there are several
studies that have utilized survey design methods for data
collection: the evaluation of clinical proficiencies within athletic
training education programs,® clinical instruction and athletic
training education,*® role strain and the clinical instructor,® job
search strategies and employment issues for undergraduate
programs,’ undergraduate student burnout,® the assessment of
student learning styles,® and teaching practice styles utilized to
disseminate concussion related knowledge to students.”® There
are a multitude of reasons why the aforementioned studies used
survey methods including allowing the researcher to gain a
overview of the topic investigated,? access to a random sample
of respondents that can allow for generalization of the results,
and providing respondents with the freedom to complete the
instrument when it is convenient.

An additional, and most significant, benefit to survey research
is the ability to measure latent constructs. Latent constructs are
variables that researchers cannot directly observe or quantify.
Within athletic training, examples of surveys designed to measure
latent constructs include, but are not limited to, clinical instruction
and supervision,®% athletic training education,”® burnout,?'"-2
work-family conflict,'®*'* concussion assessment,'® and teaching
and learning styles related to athletic training-specific content.®-1°

Sammarone Turocy? introduced the basics of instrument
development and implementation in a Journal of Athletic Training
article, highlighting the specific applications of survey methods in
athletic training. Therefore, the purpose of this paper is to expand
upon instrument development by describing the detailed steps
in establishing valid surveys for use in athletic training research.

Survey research is appealing to many athletic trainers (ATs) due
to the flexibility of data collection and analysis.? Furthermore,
survey research offers advantages in terms of economy, breadth
of data collected, access to larger samples for data analysis, and
anonymity, which may help to reduce socially desirable responses.
Although there are some limitations to survey research, including
the potential for respondents to misinterpret or misunderstand
survey questions,? many of the potential disadvantages of survey
research can be minimized by establishing valid and reliable
instruments.

TYPES OF RELIABILITY AND VALIDITY

Reliability and validity are necessary entities of instrument
development if researchers are to report with confidence
the results obtained from the survey. Reliability refers to the

consistency or repeatability of a test or measurement.'®'7 Validity
refers to the degree that an instrument actually measures what
it is designed or intended to measure.'® Table 1 presents four
common procedures for establishing the validity of an instrument:
(1) face validity, (2) content validity, (3) criterion validity and (4)
construct validity.? Face and content validity are qualitative
measures of validity and are often employed in survey research
because they are the easiest to ascertain.'®'® Face and content
validity are secured via a panel of experts who judge the survey’s
appearance, relevance and representativeness of its elements.?®
The panel of experts is comprised of individuals with expertise in
the area the instrument will measure. *'? Face and content validity
are important first steps with establishing construct validity
because they establish the accuracy and connection among the
questions asked and variables measured.

After establishing face and content validity, researchers must
establish the instrument’s criterion-related validity and construct
validity before using it for quantitative analyses. Criterion-related
and factorial validity are both empirical measures that follow a
rigorous process with assessing the construct validity of an
instrument.”® Criterion-related validity testing demonstrates
the accuracy of the measure by comparing it to a previously
established and valid instrument or some other external criterion
(eg, comparing scores from a short and long version of the
same instrument).'®'® Construct validity is the degree to which
an operational measure correlates with the theoretical concept
investigated. Construct validity provides the researcher with
confidence that a survey actually measures what it is intended to
measure. Construct validity allows researchers to draw legitimate
conclusions from their findings when and if no criterion or content
has been accepted as adequate.?'6:1°

A review of research in the athletic training literature specifically
using survey methods reveals consistent use of face and
content validity. However, in the literature,>”'® there is a noted
lack of research that has assessed construct validity, which
is a necessary and empirically rigorous validation process.'®
Although face and content validity are important considerations
in establishing validity, an instrument’s construct validity must
also be established to enhance the psychometric properties of
the instrument. Furthermore, although many of the instruments
presented in the athletic training literature are established and
valid measures in other populations, those same measures may
not transfer to the domain of athletic training. That is, those
measures may not assess the same constructs within an athletic
training population that are measured in other populations (eg,
nursing, coaching). Completing the steps of assessing construct
validity can help ensure that the instrument is appropriate for
the population investigated. Following, we present the process
of construct validation using factor analysis and introduce the
steps needed to determine factorial (convergent and discriminant)
validity and criterion-related (concurrent and predictive) validity.
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Table 1. Methods of Survey Validation

Type Descripton Purpose
Face Evaluation of an instrument's appearance by a group of Establishing an instrument's ease of use, clarity,
experts and/or potential participants. and readability.
Content Evaluation of an instrument's representativeness of the Establishing an instrument's credibility, accuracy,
topic to be studied by a group of experts. relevance, and breadth of knowledge regarding the
domain.
Criterion Evaluation of an instrument's correlation to another that is Establishing an instrument's selection over another
deemed unquestionable or identified as the gold standard.  or establishing the predictability of the measure for
a future criterion.
Construct Evaluation of an instrument's ability to relate to other Establishing an instrument's ability to evaluate the

variables or the degree to which it follows a pattern

predicted by a theory.

construct it was developed to measure.

THE PROCESS OF CONSTRUCT VALIDATION

Construct validation is necessary to help researchers establish that
the survey items actually measure the constructs they propose to
measure. (Table 2 provides definitions of important terms used
throughout this article.) The steps of construct validation follow
the development of content validation and include the steps of
factorial validity and criterion-related validity. Factor analysis
is most often associated with securing construct validity.? It is
important to mention, however, that establishing content validity
involves more than just factor analysis.'® Therefore, to adequately
address the process of construct validity and to expand upon
Turocy’s? outline of the survey validation process, we will address
the steps necessary for scale development and describe the
steps to establish construct validity.

Steps of Instrument Development

Instrument development includes four steps.'® Step one consists
of defining constructs and determining domain content. Step
two involves generating items for the survey and judging the
appropriateness of the items. Step three is to design and conduct
studies to test the scale. Lastly, step four involves finalizing the
scale based on data collected in the third step.

Step one, defining constructs, begins with a thorough exploration
of relevant literature in the domain.* In some cases an instrument
may exist from a different domain, which may be applicable to
athletic training. For example, Henning et al,?° in their examination
of peer-assisted learning, and Clapper and Harris,'? in their
examination of burnout, used pre-existing scales from other
research domains to study the respective phenomena in athletic
training. If using a pre-existing scale, researchers must establish
the instrument’s reliability and validity for their sample. In the case
where an appropriate scale does not exist, researchers need to
use a panel of experts to assist in developing items that measure
each construct they plan to investigate. It is also necessary to
provide definitions for each construct® before item generation
begins.

The second step of the instrument development process is item
generation and judgment of appropriate items for the survey.
ltem development, one of the more time-consuming steps for
survey research,? warrants a strong understanding of the current
literature, existing scales (eg, 5- versus 7-point Likert scale),
and research agenda/purpose. The type of question researchers
use (eg, open ended, close ended, positive vs. negative, double
barreled, scale item) will be based on the type of information
needed, such as attitudes, beliefs, or behaviors.? Another
important consideration with item development is data analysis.
Open-ended questions may require coding and interpretation due
to the variety of potential responses, whereas scale-items and
close-ended questions allow for a more streamlined analysis.?
Regardless of the type of question used, it is important to ensure a
logical sequencing of questions, keep language neutral and non-
leading, ask only one question at a time, and not underestimate
the knowledge of the respondent.? Once item development is
complete, researchers use a group of experts to review the new
instrument for clarity, readability and recommended changes.
After establishing face and content validity, the next step in the
development of a psychometrically sound instrument is to pilot
test the instrument and reduce the number of items in the survey.

To pilot test an instrument, researchers must consider sample
size, sample composition, initial item reliability estimates, and
the type of validity-related surveys to include in the study’s
design.'® Current sample size recommendations for pilot testing
an instrument include either a minimum of 10 respondents
per instrument item' or a minimum overall sample of 300
respondents.?’?> This recommendation can pose a significant
challenge for athletic training researchers; therefore, researchers
should consider survey length and available populations early in
the survey design process.

After determining the appropriate size of the sample, the next step
is to identify an appropriate sample of the population. The sample
should be selected from the population of interest for the survey.
For example, even if researchers have easy access to athletic
training students, they should not be the sample used for pilot
testing an instrument whose population of interest is professional
ATs. The level of experience and education of students does not
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Table 2. Operational Definitions and Instrument Validity

Term

Operational Definition

Latent Construct
Factor

Exploratory Factor Analysis

Confirmatory Factor Analysis

Principle Factor Analysis

Principle Axis Factoring

Maximum Likelihood Method

Criterion Related Validity

Factorial Validity
Orthogonal Rotation
Oblique Rotation

Unidimensionality

Eigenvalue

ltem-to-Total Correlations

Inter-item Correlations

Outcomes that are not directly measurable.
Measure used to understand a latent construct.

Statistical technique used to explore the possible underlying factor structure of a set of observed
variables.

Statistical technique used to verify the factor structure of a set of observed variables.
A factor extraction method that assumes items in the analysis can be calculated by the extracted
factors.

A factor extraction method that compares squared multiple correlations (R?) of each item to all other
items included in the analysis.

A factor extraction method that assumes the distribution for each item is normal and all eigenvalues
are greater than zero.

Accuracy of a measure or procedure by comparing it with another measure or procedure that is
valid.

A form of construct validity that is established through factor analysis.

Factor rotation method that assumes factors are independent of each other (ie, uncorrelated).
Factor rotation method that assumes factors are not independent of each other (ie, correlated).

A single item is helping the researcher to understand only one latent construct being examined in
the survey or assessing only a single construct or latent factor.

A single value that represents the amount of variance in all of the items that can be explained by a
factor.

Correlations of one item to all remaining items in the instrument.

Correlations between all items within an instrument.

match the experience and education of professional ATs; therefore,
use of students may compromise the instrument’s validity.

After pilot testing the instrument, researchers must analyze
individual survey items to examine whether the items are
unidimensional. Survey item unidimensionality means a single
item is helping the researcher understand or assess only one
latent construct measured by the survey. A survey item should
be unidimensional and help to explain only one construct, not
multiple constructs. For example, if the intent of a survey is to
address peer education as part of the athletic training education
experience, the items designed to examine peer education must
address only peer education and not another aspect of the
educational experience (eg, interaction with clinical instructors).

Researchers can assess unidimensionality by inspecting inter-item
correlations and corrected item-to-total correlations. Inter-item
correlations for items intended to measure the same construct
should be moderate but not too high (ie, between .30-.60).2° Inter-
item correlations that are high suggest that each of the items are
not contributing something unique to the construct, and therefore,
are not unidimensional. The concept of unidimensionality also
applies to the latent construct the instrument is measuring.

To assess unidimensionality of constructs in an instrument,
researchers should use confirmatory factor analysis, which is
beyond the scope of this article. After assessing dimensionality
of items in the pilot study, researchers will use exploratory
factor analysis to establish construct validity of the instrument.
We discuss exploratory factor analysis (EFA) as a tool to assess
construct validity in the next section.

Process of Exploratory Factor Analysis

After assessing the dimensionality of survey items, researchers
can use factor analysis as one analytic tool to assess construct
validity. Again, construct validity provides evidence that the items
in the survey actually measure the constructs they are proposed to
represent. Researchers use factor analysis to “examine empirically
the interrelationships among the items and to identify clusters of
items that share sufficient variation to justify their existence as a
factor or construct to be measured by the instrument.”'%*1%9 One
of the objectives of survey research is to develop a parsimonious
survey that will best explain the constructs under investigation.
EFA is an important tool for instrument development because
it allows researchers to develop a survey that contains the
minimum number of items needed to understand the constructs
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best. That is, EFA provides the researcher with information that
will help reduce the number of items in a proposed survey so
that the remaining items can best explain the constructs under
investigation. As an example, EFA can help the athletic training
education researcher develop a survey that uses the fewest
number of questions to measure and understand those factors
that contribute best to the athletic training education experience.
A second benefit of EFA is to examine the underlying factors that
structure the instrument.”® Using the example above, EFA helps
researchers determine the most important factors contributing to
the athletic training education experience.

Before moving forward in factor analysis, there are options with EFA
the researcher must resolve in accordance with the objectives of
the particular study. These options include what type of extraction
method to use (eg, principle component analysis, principle axis
factoring, maximum likelihood), the number of factors to extract,
the rotation method to use (eg, orthogonal or oblique), and which
items to retain and remove from the instrument (Figure 1).

Decisions in Factor Analysis

Principle component analysis (PCA) is the desired method of EFA
to use when researchers are interested in reducing the number
of items for an instrument.’® PCA is useful when researchers
have initially developed a survey with several questions (items)
and want to reduce the number of questions to best measure the
constructs with the fewest number of questions. PCA maximizes
all variance in the items, so those items that do not contribute
to the understanding of the factor (ie, those with little explained
variance) are evaluated for deletion. Another extraction method is
principle axis factoring (PAF), which researchers may use when
they want to determine the underlying factors related to a set of
items.

Following selection of the appropriate extraction method,
researchers must evaluate the adequacy of the sample prior to
interpreting the EFA output. Sampling adequacy provides the
researcher with information regarding the grouping of survey
items. Grouping items into a set of interpretable factors can
better explain the constructs under investigation. Measures of
sampling adequacy evaluate how strongly an item is correlated
with other items in the EFA correlation matrix. Measures of
sampling adequacy help researchers assess whether the items
used in the survey have some type of relationship to one another.
Researchers can assess sampling adequacy by examining the
Kaiser-Meyer-Olkin (KMO) output provided in the factor analysis.
A KMO correlation above .60-.70 is considered adequate for
analyzing the EFA output.’® In addition to examining KMO
for sampling adequacy, researchers must also evaluate the
correlation matrix of all survey items to determine if the matrix
can be analyzed using factor analysis. If the correlation matrix is
an identity matrix (ie, there is no relationship among the items),
it cannot be analyzed. Bartlett’s test of sphericity provides a chi-
square output that must be significant, which indicates the matrix
is not an identity matrix. If the KMO correlation indicates sample
adequacy and Bartlett’s test of sphericity indicates the item
correlation matrix is not an identity matrix, researchers can move
forward with the factor analysis.'®

The next decision researchers need to make in conducting an
EFA is selection of a factor rotational method. Rotational methods
(orthogonal or oblique) are tools used within EFA to help make
factors in the instrument easier to interpret.’® The overall goal for
instrument development is for the instrument to have a simple
structure. A simple structure indicates that each item in the survey
helps to explain one and only one particular construct. Using the
example of assessing the athletic training education experience,
the survey should examine only those factors that are relevantto the
athletic training education experience (eg, peer education, clinical
instructor interaction, in-class instruction). The questions used in
the survey should examine only the factor(s) they are intended to
measure. For example, a question about peer education should
measure only the factor peer education and not other factors in
the survey (eg, clinical instructor interaction). Varimax rotation is
the most common form of orthogonal rotation for EFA and will
often provide a simple structure.?® Oblique rotation (Oblimin with
Kaiser Normalization) is another option that will provide a simple
structure, but it also allows factors to remain correlated in the
analysis. Both methods of rotation will provide researchers with
information regarding which survey items to retain or delete.
Researchers should use both rotational methods to determine
the most meaningful solution.’ After selecting the appropriate
method of rotation, researchers will identify the best number of
factors to investigate the latent constructs in the instrument.

Factor identification is the process used to ascertain the number
of factors to keep in a survey. During the early stages of instrument
development, researchers may have an understanding of how
many factors are necessary to explain the latent constructs the
instrument will measure. Therefore, researchers may determine
a priori the number of factors in the survey, which can serve as
a guide to factor selection. EFA, in addition to the researcher’s
knowledge prior to instrument development, can identify the
number of factors that best explain the latent constructs the survey
will measure. EFA provides information regarding the combination
of instrument items whose shared correlations explain the greatest
total variance (ie, Factor 1). The first factor identified will provide
the most information to the researcher regarding the latent
constructs the survey measures. For example, EFA can help to
identify what is the most important factor to understanding the
athletic training education experience.

EFA continues to identify the combination of items that explains the
greatest total variance remaining (ie, Factor 2) until it accounts for
all item shared correlations.'® Each subsequent factor will contain
additional information to help explain the latent constructs the
survey will measure. However, the researcher must decide how
many factors should be used to measure the latent constructs.
Again, researchers may have determined a priori the appropriate
number of factors to explain the latent constructs. For example,
researchers could have determined during survey development
that peer education, clinical instructor interaction, and in-class
instruction interaction are the three most important factors to
assessing the athletic training education experience. This a priori
information will assist with determining the appropriate number of
factors to retain in the instrument, but researchers have additional
tools to help make this decision.
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Figure 1. Selection of Principle Component Analysis (PCA) or Exploratory Factor Analysis (EFA)

There are three tools available to researchers to help determine
the appropriate number of factors to retain. The first tool is the
Kaiser criterion,®* which recommends that researchers select
factors with eigenvalues greater than 1.0. A second tool is the
scree test. The scree test examines the scree plot, which is
a plot of the eigenvalues along an x-y axis. The point at which
the curve decreases and straightens out (ie, the “elbow” of the
graph) is the point where researchers should include all factors

before and at the elbow (Figure 2). Parallel analysis is the third
tool that researchers can use to graphically represent factors to
consider retaining in the instrument. For additional information
regarding parallel analysis, we recommend reviewing the article
on factor retention by Hayton, Allen, and Scarpello.?® There is not
one method of factor retention recommended over the others,
and researchers are encouraged to use all three methods when
determining the number of factors to retain in the instrument.
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SCREE PLOT
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Figure 2. Factor Selection Using a Scree Plot. A three factor solution is suggested by the scree plot. The curve of the line ends at the

third factor.

After researchers select an appropriate number of factors for
retention (based on a prior theory, eigenvalues, scree test, and
parallel analysis), they must use item trimming and item retention
to move the survey into its final form. Researchers will review the
output for factor loadings to determine which items should remain
in the survey and which items should be reviewed for deletion.
Using the assessment of athletic training education experiences
as an example, if the survey contains eight items intended to
measure peer education, the researcher will evaluate the loading
of these items on the peer education factor. Instrument items
should load on only one factor at .50 or higher with no cross
loadings (ie, loading on more than one factor) of >.30.2" Returning
to the athletic training education example, items that measure
peer education but fail to load on the peer education factor per
this criteria should be considered for deletion.

If researchers select an oblique rotation (as described earlier) to
help simplify the instrument, they will review the pattern matrix
output of factor loadings to determine which items to retain or
delete from the survey. However, if researchers use an orthogonal
rotation, they will use the factor matrix output to determine which
items to retain or delete. In addition to examining item loadings
in the pattern matrix or factor matrix output, researchers should
also consider both the face and content validity of each item.
Researchers may consider some instrument items important
enough to analyze further regardless of their loadings in either the
pattern or factor matrix output. Researchers may also use reliability
analysis to determine item retention or deletion.’® An additional
analytical tool available to researchers is the corrected item-to-
total correlation provided in the survey reliability procedures.®
These correlations reflect how correlated one item is to the
remaining items in the set of items. Researchers should consider

removing items with low corrected item-to-total correlations
because these items may not provide meaningful information to
help explain the latent constructs under investigation.

In addition to an examination of factor loadings of individual
instrument items, researchers must also consider the number of
items in a survey to complete the item selection process. The
number of items appropriate for a survey will depend on the
content domain examined. For example, instruments assessing a
broad domain (eg, AT behavior regarding diagnosis and treatment
of exertional heat stroke) will require more items to adequately
investigate the domain.® As a general rule, each factor within a
survey should contain a minimum of four items. The quality of
survey items should guide this process, however. Researchers
should write items in such a way that each item assesses a distinct
aspect of the factor it represents. ltems worded too closely will
not improve the content validity of the instrument even though
closely worded items can yield higher inter-item correlations and
an increased coefficient alpha (reliability).®

Sample size must always be an important consideration in EFA.
If the sample size is inadequate, researchers may be unable
to interpret the results of the factor solution or may not be
able to repeat the solution when using a different sample. As
aforementioned, an adequate sample should contain at least 10
respondents per survey item or a minimum of 300 respondents.
Researchers will use the measure of sampling adequacy (KMO) to
evaluate sample size.

Researchers should also be aware of unstable factor solutions that
may occur in exploratory factor analysis. Statistical programs (eg,
SPSS) provide information, specifically the number of iterations
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needed to reach a solution, on the output analysis of factor
analysis. A high number of iterations (more than 200) needed to
reach a solution implies a potentially unstable solution, which
suggests not interpreting the factor analysis output. An additional
process researchers may use to examine the stability of the factor
solution is to run both a principle component analysis and a
principle axis factoring. Different solutions from these extraction
methods may indicate an unstable solution. When using a smaller
sample (ie, samples of less than 300 participants), it is beneficial
to run both extraction methods to evaluate the stability of the
factor solution.®

Exploratory factor analysis is an important statistical analysis that
researchers can use to evaluate aninstrument’s construct validity.
The next section highlights additional measures researchers may
use to examine construct validity further.

ADDITIONAL FORMS OF CONSTRUCT VALIDITY
Convergent and Discriminant Validity

Convergent validity measures how closely related the developing
survey is to a preexisting survey that measures a similar construct.
Researchers can determine convergent validity by selecting a
survey that is similar to the survey under development and then
administer both surveys to the same sample. Within athletic
training education, researchers could use surveys developed
in allied health education (eg, physical therapy, nursing) to
evaluate convergent validity. The survey under development
will demonstrate convergent validity if there are significant and
strong correlations between its measures and the measures from
a previously validated survey that assesses a similar construct.
For example, in a study investigating undergraduate burnout
by Riter et al,® the researchers utilized the Mashalch Burnout
Inventory to collect data. Using the same sample, the researchers
could administer the Athletic Training Burnout Inventory (ABTI) to
assess convergent validity.

In contrast, discriminant validity requires that the instrument not
be highly correlated with the measures from another instrument
that is supposedly different conceptually.”® To measure
discriminant validity, researchers can follow the same procedures
as convergent validity but administer a survey that is known to
measure a different construct. The multitrait-multimethod matrix
technique (MTMM technique) is the method most often used by
researchers to assess convergent and discriminant validity. For
additional information regarding the procedures for the MTMM
technique, we encourage readers to review survey development
texts.1619

Predictive and Concurrent Validity

Predictive and concurrent validity are measures of criterion-
related validity, which address the question “What is the
relationship between scores on the instrument and some external
criterion that provides a more direct measure of the targeted
characteristics?”°*1®9 Both types of validity help researchers
evaluate how well the instrument under development is able
to measure its intended constructs. Researchers can assess

concurrent validity by administering the instrument to a specific
sample and use additional data from the same sample to measure
the construct under development.

Predictive validity refers to the ability of the instrument to predict
future behavior. To establish predictive validity, the instrument
is administered to a sample with additional measures of a
different predictive external criterion obtained at a point later in
time."® Researchers administer this predictive measure to the
sample at a time following the administration of the instrument
under development. Measures from the new instrument and the
predictive criterion are compared to determine how well the new
instrument predicted the respective behavior.

REPORTING RESULTS OF EFA

A final step in the process of instrument development is reporting
the results of the process in a peer-reviewed journal. When
writing up the results of the EFA to support construct validity of
the survey, there are specific output tables and results to report
in the manuscript. To begin, researchers should report in one
table individual item descriptive statistics including means and
standard deviations. In addition, researcher should report the
KMO and Bartlett’s test of sphericity results. An additional table
should report eigenvalues and variance explained by each factor.
Finally, researchers should report the pattern or structure matrix
(rotated matrix) with factor loadings for each item retained in
the survey, as well as the correlations among the factors. It is
important that researchers report the findings of construct validity
in peer-reviewed journals because this step will improve the
instrument development process within the respective domain.

CONCLUSION

Construct validity, as one method of survey validation, is a
necessary step in the research process to ensure that a multi-
item survey instrument accurately measures the constructs under
investigation. The survey development articles presented in the
athletic training literature have used less rigorous, qualitative
measures (face validity and content validity) to determine validity.
To ensure a psychometrically sound instrument, however,
researchers must also establish construct validity. To demonstrate
construct validity in an instrument with established validity in other
populations, not all steps of instrument development process
must be completed as outlined in this paper. At a minimum
though, researchers should use factor analysis to establish one
aspect of the instrument’s construct validity with the intended
population. While securing construct validity may appear to be a
daunting process, it is a necessary process.
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