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Old sayings—“You get what you measured.”, “What
gets measured gets done/managed.”, “You -can’t
improve what you don’t measure.”, etc. So...when
conducting a research study, are you sure that the
research instrument measure what it is intended to?

Research instrument is a tool used to collect, measure,
and analyze data related to the research question of
interest. Designing or choosing an instrument is the
initial process after conceptualization of research
questions and operationalizing concepts or constructs
of the instrument.! When selecting or developing a
research instrument, researchers must be assured that
the instrument possesses quality characteristics
including its reliability and validity, basing on
conceptual framework of the study. Research tools can
be in any formats: questionnaire, interview form,
direct-indirect observations laboratory test, etc. We
will now focus on validity of questionnaire or test
battery designed to be administered in order to obtain
a comprehensive assessment of a particular factor or
phenomenon.

Validity of Research Instrument

There are three types of validity: construct validity,
content validity and criterion validity. Construct
validity is appraised when researchers desire to draw
(obtained from the
questionnaire or test) that can be grouped under the
label of a particular construct while content validity
assesses whether the items in the questionnaire or test
adequately represent each specific construct of interest.
Criterion validity is usually done when researchers
want to draw an inference whether or not scores

an inference from scores

obtained from the new developed measurement/test are
associated with, or could predict, other observable
variable that has practical importance.?”

As an example, when designing a questionnaire to
measure quality of life (QOL), researchers may perform

in different steps. The process usually starts with
identifying and defining the constructs of QOL based on
hypothetical or theoretical concept(s) of QOL, say—
physical function, psychological function, social
function, and spiritual function.® Next step is writing up
the elements (questions or times) for the questionnaire
by taking into consideration of “content validity” in
terms of item relevancy, representativeness, necessity,
and completion of the concept(s) supposed to be
measuring. In order to ensure the “construct validity”,
the questionnaire should be assessed whether it
actually covers and measures the four desired
constructs of QOL. Moreover, the measurement scores
obtained from the questionnaire could be tested for
“criterion validity” ensuring that it is theoretically and
logically accurate with the desired constructs by
associating the scores with a certain criterion
concurrently measured (concurrent validity) or making
prediction with a certain outcome in the future
(predictive validity); e.g., QOL scores may be correlated
with health perception at present time and health
improvement status thereafter.

Construct validity can be viewed as an overarching
term to assess the validity of a research instrument as
it incorporates other forms of validity (i.e., content
validity, and criterion validity).® That means
confirming construct validity covers the process of
testing content validity, criterion validity and others.

Types of Construct Validity: Convergent Validity
& Discriminant Validity

Construct validity is one of the most important
concepts in measurement theory, especially when
researchers want to measure a variable that is not
itself directly observable. Many times, the variables to
be measured in a study is not concrete or obviously
observable. Not only research in social sciences,
psychology and education, but also those in medicine
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and public health measure and analyze abstract
concepts; for example, pain, anxiety, quality of life, and
satisfaction to a healthcare program.” ' It is thus
important to whether the
instrument is, in fact, measured the “hidden” or
“latent” variables it is supposed to measure or not.

evaluate research

Researchers typically establish construct validity by
correlating a measure of a construct with the other
measures that should, theoretically, be associated with
it (so-called convergent validity) or vary independently
of it (so-called discriminant validity or divergent
validity)."! Convergent validity is observed when the
constructs expected to be related are shown related. On
the other hand, discriminant validity is observed when
the constructs that should not be related are, in fact,
unrelated.”®!? In appraising construct validity of QOL,
the convergent validity would assess that QOL is, in
fact, related to a few overlapped concepts, e.g., life
satisfaction or self-appraisal. Discriminant validity
would ensure that QOL does not related to or has very
poor relationship with the non-overlapping factors,
e.g., ethical or political ideation.”'® That means, the
questionnaire or test should possess two qualities; the
test should measure “what it is to measure” and does
not measure “what it should not be measured”. The
research instrument that shows such quality is
regarded as having excellent construct validity.”’

It should be noted that convergent validity is a type of
construct validity and it is not the same as concurrent
validity which is a type of criterion validity. Both
convergent and concurrent validity are assessed by
examining the correlation between the scores from two
measurements. Concurrent validity compares a new
measurement with a well-established measurement in
attempt to present the criterion validity. On the other
hand, convergent validity tests the relationship
between two new measurements or two related
constructs.?

Researchers can determine construct validity of a
research instrument by different methods. Simple
analytical methods include: comparison of the scores
obtained from the instrument among known groups
(known-groups validity), or correlation with scores
from other instrument/test that measures similar
qualities or constructs. Other advanced methods
include: factor analysis, multitraits-multimethods
(MTMM), structural equation modeling (SEM), etc.

Construct Validity & Known-groups Validity

A simple method to provide an evidence of construct
validity is to use “known-groups validity” to confirm
the constructs. The method is to compare scores
obtained from the questionnaire/ test between

independent groups (or extreme groups) with vs.
without the characteristics related to the constructs
being measured. The expectation of the comparison
is to be able to detect hypothesized differences
between these known independent groups. If scores
obtained from the measurement can effectively
differentiate between the groups, then the construct
validity may be established."

Statistical techniques used to compare different
known groups could be Independent samples t-tests,
ANOVAs, and non-parametric tests. Researchers can
simply assess construct validity by using t-test to
compare QOL physical function scores between those
who apparently show good physical function vs. those
who do not. Here are some examples in literature
showing that the researchers might compare QOL
scores among different subgroups in several known
conditions. A study assessing validity for a QOL
instrument employed known-group validity to
discriminate among elderly groups known to be
different in varying levels of aged-care needs and self-
reported health.' The other study assessed construct
validity of QOL score among elderly groups with
different education levels and the presence or absence
of the chronic conditions (dementia, depression, and
dizziness).'®* Another study compared generic
measures of QOL among different subgroups of
adolescents from different contexts, subgroups of
outpatient treatment for mental disorders and
subgroups of students with low and high human
development.'’

Construct Validity & Factor Analysis

Construct validity can be addressed by a factor
analysis. Factor analysis is typically used to analyze
interrelationships within a set of variables or to
confirm the construction of a few hypothetical
variables, so-called factors (domains, dimensions,
components).? Historically, it was noted by
measurement experts that “construct validity” has

been known as ‘factorial validity’.1%31°

Factor analysis answers the question asked by
construct validity. In general, the method is to
postulate common latent (hidden) factor(s) from the
intercorrelations among the observed variables (i.e.,
items in the questionnaire).? There are two types of
factor analysis, exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA).>** Based on the
interrelationships among a set of observed
variables/items, EFA answers: what are the hidden
factors (constructs) and whether they are the factors
(constructs) that the questionnaire/test is supposed to
be measured. As EFA is the technique to identify the
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factor structure or model hidden in a set of observed
variables; it is thus considered as a “theory-
generating” procedure. On the other hand, CFA
answers whether different sets of variables/items are
correlated together according to the different
hypothetical factors (constructs) that the researchers
used as basis when they developed that
questionnaire/test. CFA is thus considered as a
“theoretical-testing” approach.??°-2?

The analytic question of EFA is: “What are the
underlying or latent constructs that could have
produced from the observed pattern of covariances (or
correlations) among the variables/items?” EFA results
in factor loadings which are derived from correlations
between a set of variables/items and a hypothetical
construct. Typically, a minimum number for factor
loading ranging between 0.30—0.55 is considered to be
a strong factor loading coefficient. Based on EFA
results, the (latent variables) are
established by deducing names for the factors based on
the content (i.e., wording) of the items (observed

constructs

variables) that load heavily upon them.?*

The analytic question for CFA is: “Are the covariances
(or correlations) among a set of variables/items
consistent with a hypothesized factor structure?” That
means, CFA confirms the relationships between
observed variables/items with factors (constructs) that
is generally based on a strong theoretical or
observational foundation that researchers used to

Mental Health

specify an exact factor structure in advance. In
general, CFA restricts which variables/items will load
on which factors, as well as which factors will be
correlated.?

As an example, based on literature review on theories
related to QOL, researchers may decide to develop a
QOL measurement composing of three
constructs, i.e., physical health, mental health, and
social health.®?>?** The analysis of EFA examines

main

interrelationships among all items with the three
“hidden” while CFA
interrelationships among a set of items with the
specific pre-planned construct. The three constructs

constructs confirms

may be independent or may be related to one another
depending on the researchers’ conceptualization of the
QOL constructs (Figure 1).

Several techniques can be selected to perform factor
analysis including, for examples, principal axis
factoring, principal components analysis, image factor
extraction, alpha factoring.?? Here are some examples
in literature that employ factor analysis to determine
construct validity. A study determined the construct
validity using EFA to show the existence of four
dimensions: physical, psychological, social and
spiritual domains.? In another study, after reviewing
several theories of QOL, the researchers employed
EFA to identify a parsimonious and psychometrically
sound solution factors of QOL and subsequently
confirmed the factors using CFA.%

Physical Health Mental Health Social Health

(a) Exploratory Factor Analysis Approach

(b) Confirmatory Factor Analysis Approach

Figure 1. Factor Analysis Models

Construct Validity & Multitraits-multimethods
(MTMM)

MTMM was introduced by Campbell and Fiske in
1959.° MTMM assesses the
associations”

common “set of
among several traits, each being
measured via several methods. Traits could be
hypothetical constructs while methods can be different

procedures of data collection method, different groups

of data provider, or different types of items in the
measurement/test.?***  MTMM trait-
related and method variances through the correlations
among scores obtained from multiple constructs and
multiple methods.* As an example, shown in Figure 2,
researchers want to assess correlations among scores
of three traits (constructs) of QOL (physical, mental
and social) as scaled by two methods (self-rating and
caregiver rating).

evaluates
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Figure 2. Multitraits-multimethods approach

MTMM involves a correlation matrix customized to
enhance the evaluation of construct validity in terms of
the discriminant and convergent validity. As shown in
Figure 3, MTMM will assess: (1) the relationship between
the same constructs (traits) and the same methods G.e.,
reliability of the measurement, shown in the diagonal),
(2) the relationship between the same constructs (traits)
using different measurement methods (i.e., convergent
validity); and (3) the relationship between different
constructs using different methods of measurement and

Self Rating

Mental H

Physical H
Self
Rating Mental H
Social H
Physical H
Careglver Mental H
Rating
Social H

2
¥

between different constructs with same method G.e.,
discriminant validity). In determining whether the
questionnaire/test has a good construct validity or not,
the correlations for convergent validity should be high
while the correlations for the discriminant validity
should be low.?® As a rule of thumb, an r value of >0.50 is
generally considered sufficient to suggest convergent
validity. It should also be noted that correlations among
related constructs should be higher than those of
unrelated constructs.'

Caregiver Rating

Social H Physical H Mental H Social H

\ Internal Consistency (Cronbach’s alpha) = Reliability of the measurement

Correlations of different traits measured by the same methods (Discriminant validity) = should be low

Correlations between the same traits measured in different methods (Convergent Validity) = should be high

i Correlations of different traits measured by different methods (Discriminant validity) = should be low

Figure 3. Content validity ratio (CVR) based on number of experts evaluated the item essential

Some examples of MTMM approach used to assess
construct validity in literature. A study examined the
convergent and discriminant validity of the four
domains of the WHO-QOL-BREF by using MTMM
approach; each participant filled out the WHO-QOL-
BREF questionnaires of four traits (physical,
psychological, social and environmental functions)
using four different scaling methods (Likert-type scale,
visual analogue scale, pie scale, and partner rating).?’
The other study employed MMTM to assess construct
validity of children’s QOL questionnaire with four
subscales/constructs (physical, emotional, social,
school functioning) with two methods (child-self report
and parent-proxy report.?

MTMM can be used to assess construct validity of the
new research instrument against the constructs of the
standard instrument. As an example, a study
employed MTMM to assess the convergent and
discriminant validity of QOL which composed of three
traits/constructs or subdimensions (i.e., physical,
social, and psychological well-being) and two methods
(i.e., two QOL instruments, standard WHO-QOL and
new Roh QOL developed for middle age adult).*
Another example, in a study on developing a
translated and culturally adapted version of QOL
questionnaire, the construct validity was first
assessed by using EFA and then appraised for the

convergent and discriminant validity using MTMM.
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The study assessed three domains for QOL (physical
functioning, emotional well-being, social functioning)
with two methods (i.e., two questionnaires, new
translated QOL and standard WHO-QOL).%

Conclusion

Researchers should be assured that they really
measure what they intend to measure. That is, the
questionnaire or other measuring tools developed,
adapted or adopted to be used in their study should
possess good construct validity. If the instrument
lacks construct validity, the study results will be
difficult to interpret.!’ To demonstrate construct
validity may not be done in one single analysis
because it is also related to content validity and
criterion validity.?

Several factors can be threats to construct validity.
The most important aspect of construct validity is
about possessing clear and precise conceptual and
operational definitions of the constructs intended to
measure.? Definition of a construct can invalidate the
measurement if the definition is incomplete, inexact,
unclear, mislabeling, too broad, or too narrow.
Construct confounding, which would lead to
unreliable scores, may occur when other constructs
overrule or mask of the effects of the measured
construct.” For example, when assessing QOL
constructs which could be affected by several factors
(e.g., disease severity, social status), and if those
factors were not taken into account, one might face
construct confounding problem.?’

You may have a great idea and a very good research
question, but it is even more critical to ask yourself:
“What is the quality of my research instrument?” “Is
it reliable and valid?” “Does it measure what I want to
measure to answer my great research question?”
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