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In this article I provide an overview of the methodological issues involved in measuring constructs relevant to
character development and education. I begin with a nontechnical overview of the 3 fundamental psychomet-
ric properties of measurement: reliability, validity, and equivalence. Developing and evaluating measures to

ensure evidence of all 3 psychometric properties has substantial impact on the quality of character develop-
ment and education research. I then offer specific suggestions for using prior psychometric evidence in plan-
ning studies, for adequately reporting psychometric properties of measures used in studies, for conducting

studies with a primary focus on evaluating psychometric properties, and for using meta-analysis as a method-
ological tool for synthesizing existing evidence of psychometric properties of scales.

Studying the development of character
requires adequate measure of the constructs
considered. The constructs of potential interest
in studying character include character
strengths and virtues, positive behaviors, sup-
portive relationships with others, or adaptive
perceptions and ways of coping with one’s
environment. When studying character devel-
opment and education, an additional consider-
ation is how these constructs change across
time, and measures used must be sensitive to
potential changes across development or edu-
cational intervention. In this article, I do not
explicitly focus on any one aspect of character,
character development, or character education.
Instead, the broader goal of this article is to

describe some more general considerations of
what constitutes good measurement of a con-
struct (i.e., any aspect of character or character
development), and practices that 1 believe
would advance the scientific study of character
development and education.

I will begin by describing three fundamen-
tal psychometric properties of any measure
(i.e., attributes of a measurement process). I
will then describe the reasons why using mea-
sures with these properties is beneficial to
studying character development and educa-
tion. In the third section of this article, I will
briefly describe two very different situations of
research evidence of psychometric properties,
illustrated by my ongoing synthesis of mea-
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sures of gratitude and humility. In the fourth,
and longest section, I will offer suggestions for
primary research and research synthesis to
advance understanding of the psychometric
properties of measures relevant to character
development and education.

FUNDAMENTAL PSYCHOMETRIC
PROPERTIES OF GOOD MEASURES

In order to establish a foundation for consider-
ing measurement of character, it is useful to
describe three fundamental psychometric
properties on which measures can be evalu-
ated: reliability, validity, and equivalence.
This section offers a brief, conceptual over-
view of these three properties (for more exten-
sive coverage, see Card, 2013; Little,
Lindenberger, & Nesselroade, 1999; McDon-
ald, 1999; Nunnally, 1978). An understanding
of these properties is useful when evaluating
empirical work measuring character, selecting
or adapting existing measures into one’s
research, and when developing a new measure
of character (a full description of the process of
scale development is outside the scope of the
current paper; for an accessible introduction
see DeVellis, 2003). This overview will be
built upon in subsequent sections to apply spe-
cifically to measuring character.

Reliability. The psychometric property
of reliability refers to the repeatability across
multiple measures of a construct. There are
different types of reliability, including internal
consistency reliability, test-retest reliability,
and interinformant reliability.

Internal consistency reliability assesses the
degree to which multiple items on a scale are
overlapping (i.e., covary), and therefore mea-
suring a common source of between-person
variability (i.e., one typically only computes
internal consistency with items assumed to
represent a single construct). Internal consis-
tency reliability is typically quantified with

Cronbach’s alpha, o (o = ; where

_Jr
(1+G-1Dr)
j is the number of items and is the average cor-
relation among items). Despite the common
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use of Cronbach’s a, it is not always the best
measure of internal consistency. Cronbach’s a
is computed under the assumption of parallel
items, which is a highly restrictive assumption
imposing equal variances across items and
equal correlations of items with the total scale
score (e.g., McDonald, 1999). This assumption
implies that every item on a scale measures the
desired construct to the same degree, and that
each item also assesses undesired constructs
(e.g., social desirability) equivalently and con-
tains the same amount of item-specific vari-
ance. These assumptions could be tested
through factor analyses, but most researchers
do not routinely test these underlying assump-
tions of Cronbach’s o. Other indexes, such as
McDonald’s omega (o; see McDonald, 1999)
might better represent the underlying assump-
tions of measures.

Test-retest reliability is the overlap of indi-
viduals’ scores measured at two different occa-
sions. It is typically quantified as a correlation
between scores at Time 1 with scores at Time
2. An important assumption of test-retest reli-
ability that is rarely considered is that the time
span between measurement occasions must be
short enough that the underlying construct
does not change. If this assumption is true,
then the lack of correlation (i.e., correlations
less than 1.0) indexes the unreliability of the
measure. However, if this assumption is false,
then the lack of correlation is due to both the
instability of the construct and the unreliability
of the measure, and it is not possible to sepa-
rate these two sources of imperfect correlation.
A challenge of making assumptions of the sta-
bility of character strengths, and likely many
other constructs relevant for the study of many
aspects of character, is that there is little
research on their stability across time. There-
fore, there is inadequate empirical evidence on
which to base decisions of appropriate time
spans over which test-retest reliability can be
tested.

Interinformant reliability refers to the over-
lap in individual’s scores between two separate
reporters. For example, two different teachers
might be asked to report a student’s behavior,
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and the correlation between these two reports
quantifies the interinformant reliability. Inter-
informant reliability might also refer to over-
lap between different types of informants (e.g.,
teacher and peer reports of student behaviors)
or informants across different contexts (e.g.,
classroom teacher and after-school program
facilitator). Just as test-retest reliability was
predicated on the assumption that the construct
is stable across the time span of the multiple
measures, interinformant reliability is based on
the assumption that the construct is stable
across the opportunities for the multiple infor-
mants to observe the behavior, and how the
informants would interpret the behavior. For
instance, it would only be reasonable to assess
reliability between a classroom teacher and an
after-school program facilitator if the student
exhibited the same behaviors for both infor-
mants to observe and both informants made
the same interpretations of the behavior. How-
ever, if the behaviors differ across these con-
texts (due to e.g., different peers, different
environmental demands, different standards
for behaviors, different fatigue throughout the
day), then a low correlation between reporters
represents cross-contextual instability of the
behaviors as well as potential interrater unreli-
ability. Thus, quantification of interrater reli-
ability as the correlation between reporters
implicitly assumes that the construct is stable
across context and time, and to the extent that
the construct is unstable the interinformant
reliability will be attenuated. For aspects of
character for which the cross-contextual and
longitudinal stability is unknown, it is unclear
to what extent any interinformant reliability
estimates quantify instability of the measure
versus construct.

Although all three types of reliability are
important, most research focuses on internal
consistency reliability. There are two reasons
for this focus. First, internal consistency reli-
ability is a prerequisite for other types of reli-
abilities if researchers conduct manifest
variable analyses (i.e., as opposed to analyses
using latent variables, such as confirmatory
factor analysis and structural equation model-

ing). The reasons for this is that a lack of inter-
nal consistency will attenuate (i.e., reduce
magnitudes of) correlations that the composite
variable (i.e., average of multiple items) can
have over time or reporter. However, latent
variable analysis, which can correct for inter-
nal consistency unreliability by considering
only the overlapping variance among items,
could allow researchers to evaluate other
forms of reliability even if internal consistency
reliability is suboptimal. A second reason for
this focus on internal consistency reliability is
likely pragmatic; it is far easier to administer a
multi-item scale to participants than it is to
administer a scale across multiple reporters or
across multiple occasions.

Before concluding this section, two cau-
tions for research merit mention. First, it is
important to remember that all reliability esti-
mates are population parameters that are esti-
mated from a sample. Reliability is not a
property of a scale, but instead it is a property
of the scale when applied to individuals of a
particular age, in a particular context, in a par-
ticular intervention condition (etc.). Because it
is an estimate, it can also vary between differ-
ent samples from the same population. There-
fore, it is important to estimate, interpret, and
report internal consistency in every study, and
not assume that evidence of reliability from
previous research applies to other situations.

A second caution is against overemphasiz-
ing reliability, when more emphases should be
given to validity and measurement equiva-
lence. The commonly repeated adage that one
cannot have validity without reliability is true
only when one uses manifest variable analyses
(because the unreliability attenuates any possi-
ble association of a manifest variable with
other variables). However, unreliability is rela-
tively easily corrected through latent variables
analyses (i.e., confirmatory factor analysis and
structural equation modeling; see Little et al.,
1999). It is possible that efforts to establish
internally consistent measures of character
come at the expense of reducing validity.

Validity. The psychometric property of
validity refers to the extent to which a mea-
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surement instrument assesses what the
researcher intended to assess. For example, to
what extent does a measure of prosocial
behavior actually assess individual differences
in the frequency of prosocial behavior, versus
assessing either a limited subdomain (e.g.,
helping the teacher) or irrelevant constructs
outside of the operational definition of the con-
struct. There are many potential irrelevant con-
structs (e.g., social desirability, peer status,
reputation, academic achievement), many of
which may be more or less relevant for differ-
ent measures used in the study of character
development and education.

One way to conceptualize validity is within
the domain representation framework (Little et
al., 1999; Nunnally, 1978), shown in Figure 1.
In this framework, the construct of interest to
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have a “centroid,” or exemplary definition
along which individual differences in the con-
struct are defined. Around this centroid, there
exists broader domain space containing all
characteristics or behaviors that might be con-
sidered as part of the operational definition of
the construct; any characteristic or behavior that
falls within this circle is considered part of the
construct, whereas anything falling outside of
this circle is not part of the construct. Many con-
structs in the study of character development
and education (indeed, many social sciences)
have fuzzy boundaries. This lack of clarity is
not in itself problematic, but it can make it chal-
lenging in reaching consensus about whether an
item is a useful indicator of a construct.

A valid measure of a construct is one in
which the center point of the multiple items (or
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Domain Representation Framework to Illustrate Validity
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multiple measurement occasions, multiple
informants) is as close to the construct centroid
as possible. An example of multiple items on a
scale are denoted in Figure 1 with circles. If
one forms a scale from these multiple items,
the validity of the scale refers to the extent that
their midpoint is close to the construct cen-
troid: The closer the midpoint, the higher the
validity, whereas the further the midpoint from
the centroid, the worse the validity. Figure 1
also displays reliability information. Items
(circles) that lie close to the centroid have a
higher item-total correlation than those that lie
further away from the centroid. A collection of
multiple items that are close to one another
will have high internal consistency reliability,
whereas a collection of items that are more
separated will have lower internal consistency
reliability.

Figure 1 displays three indicators that fall
slightly outside the boundary of the opera-
tional definition of the construct. These might
be items that do not fall within the operational
definition of the researcher (e.g., the researcher
is using a measure developed by someone with
a different theoretical or conceptual under-
standing of the construct). Alternatively, these
might be items that contain a large amount of
variance from other sources, such as a similar
construct, an unintended construct (favorable
reporting bias), or idiosyncratic wording of the
item (e.g., poor translations of the scale across
languages). It is interesting to note that these
three items outside the circle of Figure 1 result
in greater spread among the items (lower inter-
nal consistency reliability) but do not impact
the location of the midpoint of the items (i.e.,
the validity).

Figure 1 also shows circles that are filled
and circles that are unfilled, and is intended to
depict a problematic practice that results in
overemphasis on internal consistency reliabil-
ity. Imagine that a researcher develops a new
measure of a construct that consists of 23 items
depicted as the 23 circles in Figure 1. If the
first analysis performed examines item-total
correlations, the researcher might decide to
remove the 3 items outside the circle from the

scale due to their low item-total correlations.
This decision would be reasonable, especially
if accompanied by a conceptual consideration
of these items (e.g., a post hoc realization that
an item might actually assess a different con-
struct, be too difficult for the age of partici-
pants, etc.). If the researcher then used the 20
remaining items, the scale midpoint would
align well with the construct centroid, and the
measure would be valid. However, if the
researcher overemphasizes internal consis-
tency reliability, then there might be the temp-
tation to begin removing other items because
doing so increases the value of Cronbach’s a.
An extreme, but not necessarily implausible,
example of this practice is denoted in Figure 1
with the unfilled circles representing items that
were removed, and the filled circles represent-
ing items that were retained in the final scale.
The filled circles (items of the final scale) are
very close together, and would therefore pro-
vide a very high estimate of internal constancy
reliability. In fact, this hypothetical researcher
might even bring back the item outside the
operational definition of the construct if doing
so further increases Cronbach’s a (which is a
function of both average interitem correlation
and the number of items of a scale). The end
result is that the midpoint of these items is very
clearly far from the construct centroid; so the
researcher in this hypothetical scenario has
sacrificed validity for the sake of reliability.
Unlike reliability, there is usually no single
index to quantify validity. In principle, validity
is quantified as the correlation between scores
on the measure and the construct it is intended
to measure, a type of validity termed criterion
validity. An example of criterion validity
might be a study that compares an easy, inex-
pensive, and/or noninvasive measure with a
more challenging, expensive, or invasive mea-
sure, such as the correlation of an Alzheimer’s
Dementia screening instrument with later post-
mortem analysis. However, researchers of
character development and education typically
does not have values on the construct itself,
therefore precluding direct assessment of crite-
rion validity. Instead, validity is determined by
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examining multiple correlations of the mea-
sure with other variables, and assessing how
well these correlations match expected associ-
ations of the construct with other constructs.
Evidence for this type of validity, often called
construct validity, comes from both the exis-
tence of correlations between measures of the
same or similar constructs (i.e., convergent
validity) and from the absence of substantial
correlations of measures of constructs
expected to be uncorrelated or weakly cor-
related (i.e., discriminant validity; see Camp-
bell & Fiske, 1959). For example, it might be
expectable that a new measure of gratitude is
correlated with existing measures of gratitude
and with measures of spirituality, and finding
of substantial positive correlations of the new
measure with existing measures would be evi-
dence of convergent validity. Continuing this
example, it might be hoped that this new mea-
sure of gratitude does not correlate with a scale
measuring favorable self-presentation biases,
and the research would evaluate the correla-
tions between the gratitude measure and mea-
sures of presentation biases with the
expectation of extremely small and/or nonsig-
nificant correlations.

As described further below, many studies of
character strengths report internal consistency
reliability, but few report validity correlations.
I anticipate that this situation is similar in other
areas of studying character development and
education, and the result is that many efforts in
studying character have pursued reliability to
the relative neglect of validity. One reason has
been the reliance on manifest variable analy-
ses, in which variables must be reliable in
order to have sizable and consistent relations
to other variables (because unreliability tends
to attenuate manifest variable correlations
toward zero). However, when researchers
develop items for a measure based on an oper-
ational definition but then remove items in
order to achieve acceptable reliability, it is
likely that the refined collection of items,
while more homogeneous (i.e., reliable) no
longer center around the construct centroid,
but instead target a narrow region of the
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domain space. It is worth considering whether
the highly reliable measures of various aspects
of character adequately assess the breadth of
constructs in which we are interested.

Measurement Equivalence. In addition
to reliability and validity, a third psychometric
property that must be considered is measure-
ment equivalence. Measurement equivalence
refers to a measurement instrument performing
in the same way across contexts, time, and/or
groups. The concept is referred to by different
terms, including factorial equivalence, mea-
surement invariance, and differential item
functioning (which is the absence of measure-
ment equivalence).

There are three levels of measurement
invariance that are typically of interest. The
first level of invariance is often called “config-
ural invariance.” In a model assessing this
level of invariance, the same items load on the
same constructs across two or more situations,
whether these multiple situations are different
ages, different contexts, of different interven-
tion conditions. This initial level of measure-
ment invariance is typically the first model
evaluated by the researcher, and becomes the
basis for building more restrictive and rigorous
models. The second level of measurement
invariance, often called “weak invariance”
(AKA metric invariance, loading invariance;
Card & Little, 2006; Little, 1997), adds restric-
tions to the initial configural invariance model
that the factor loadings are equated across con-
ditions. Conceptually, this model aligns the
measurement centers on the same point in
domain representative space across two or
more situations. If measures are found to
exhibit this level of invariance across situa-
tions, then it is meaningful to compare latent
variances and associations (correlations,
regression paths) across situations. The third
level of measurement invariance is still more
rigorous, and is often called “strong invari-
ance” (AKA scalar invariance, intercept
invariance). Strong invariance builds upon the
weak invariance model by also imposing rela-
tive equalities of the indicator intercepts across
situations. Imposing these equalities evaluates
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whether items with relatively high means in
one situation are the same items with relatively
high means in another, even if the overall (con-
struct level) mean changes across situations. If
measures exhibit this level of invariance across
situations, it is also possible to compare latent
means across situations. When measures are
found nonequivalent, this is because one or
more of the items functions differently across
situations because some items change in mean-
ing across age or contexts, or an intervention
impacts specific aspects of some items differ-
ently than the underlying construct.

Measurement equivalence can be empiri-
cally evaluated rather than assumed. Analyses
must be performed on measures with multiple
items, and at the item level. The exact method
of assessing measurement equivalence
depends on the level of measurement of items.
Item response theory analyses are applied
when items are dichotomous or when there are
few response options. Confirmatory factor
analysis is used when items are continuous or
contain enough ordinal responses to warrant
treatment as continuous (a rough recommenda-
tion is that five or more response levels are suf-
ficient in many cases; see Rhemtula,
Brosseau-Liard, & Savalei, 2012). Rather than
describing the details of these analyses here,
readers can refer to any of several accessible
introductions for more information (e.g., Card
& Little, 2006; Cheung & Rensvold, 2002; Lit-
tle, 1997; Millsap & Cham, 2012).

RELEVANCE OF HIGH QUALITY
MEASUREMENT TO THE STUDY OF
CHARACTER DEVELOPMENT AND
EDUCATION

Careful consideration of these three psycho-
metric properties (i.e., reliability, validity,
equivalence) is relevant to virtually all social
sciences. These considerations are no less rele-
vant to the study of character development and
education, and this section identifies aspects of
studying character that pose special challenges

to assessing and establishing the psychometric
properties of measures in this area.

The first challenge is that the constructs
considered are highly diverse, often have mul-
tiple definitions, and in many cases have
extremely fuzzy boundaries of operational
definitions. Figure 1 can again be used to illus-
trate two implications of this statement. First,
if different researchers define a character
strength or relevant behavior differently, this
means that they are attempting to measure dif-
ferent construct centroids. If they actually do
measure different centroids, then development
trends, associations with antecedents and con-
sequences, and responses to different interven-
tions will differ depending on the construct
studied, making it harder to synthesize across
studies to draw generalized conclusions. A
second implication has to do with the fuzzy
boundaries of definitions: If the outer edge of a
construct (i.e., the outer circle in Figure 1) are
not well-defined, then there is no definitive cri-
terion to guide whether an item assesses a con-
struct or not. As such, researchers are likely to
make empirically driven decisions, and given
the tendency to prioritize reliability described
above, might be tempted to prune items to
maximize reliability but at the expense of
validity. These two problems suggest that clar-
ity in operational definitions, and selecting or
developing measures that correspond to those
definitions, are critical aspects of adequately
measuring character development and educa-
tion.

The second challenge involves the diversity
of populations and contexts in which character
development and education is studied. On the
one hand, this diversity is a strength of the field
in that it advances our understanding of the
generalizability or differences in effects. On
the other hand, we should keep in mind the ear-
lier caution involving reliability that psycho-
metric properties are estimates of how a
measure functions in a particular population,
in a particular setting, and under particular
methodological conditions. Therefore, a chal-
lenge of much of character development
research is to assess constructs equivalently
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across development and context. An item or
method of assessing prosocial behavior at one
age might capture little variance (because no
one enacts the behavior) or only irrelevant
variance (e.g., social desirability in reporting)
at another age. Similarly, some items may per-
form differently in one context than another;
for example, an item assessing curiosity within
a classroom versus playground versus the
home could plausibly differ. Capturing the
underlying constructs across development and
contexts therefore requires explicit consider-
ation and empirical evaluation of measurement
equivalence.

A third challenge in studying character
development and education is that the field
consists of both naturalistic studies quantify-
ing aspects of character, as well as intervention
studies attempting to change those constructs.
Again, although this is an overall strength of
the field, it does require that measurement
equivalence also be assessed across interven-
tion conditions (here I will focus on
between-group comparisons, though this logic
applies to other, less commonly used,
approaches such as pre- and postregression
discontinuity, and other ways that intervention
effects are studied). It is necessary to evaluate
measurement equivalence across intervention
conditions to ensure that interventions change
the underlying construct, rather than merely
changing the measurement properties. Recog-
nition that interventions can change the con-
struct or the measurement of the construct
leads to several possibilities that should be
considered. One possibility is that an interven-
tion changes the construct (e.g., increases pro-
social behavior) and does not alter how the
construct is measured (i.e., the measurement
properties described above). This is the possi-
bility that is often assumed but not tested. A
second possibility is that an intervention leads
to higher measured prosocial behavior but
does not change the actual construct. In this
scenario, the construct does not change, but
only the measurement of it changes; for exam-
ple, the intervention might cause some items to
load more strongly and other items less
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strongly on the construct. In this case,
researchers would erroneously conclude suc-
cess of the intervention if they do not assess
measurement equivalence. A third possibility
is that an intervention increases prosocial
behavior and also impacts the measurement of
it so that the intervention effect is exaggerated.
This exaggeration of the intervention effect
hinders advancement of our understanding and
provides overconfidence in applying the inter-
vention in the future. A fourth possibility is
that an intervention increases prosocial behav-
ior but impacts the measurement process so
that the intervention effect is hidden. Here, the
benefit of the intervention goes undetected if
measurement equivalence is not considered
(this is also a possibility if the measures is not
valid; i.e., does not measure the aspect of char-
acter impact by the intervention). A fifth possi-
bility is that an intervention reduces prosocial
behavior but heightens the reporting of proso-
cial behavior. Here, a harmful intervention
appears to have no, or even a small beneficial,
impact. It is currently impossible to know how
common each of these possibilities are within
the intervention research on character develop-
ment and education. However, consistent eval-
uation and imposition of measurement
equivalence in future studies would allow us to
understand which possibilities are common,
and to refine the measures used so as to ensure
that the first possibility is assured rather than
assumed.

Two Examples of Different Situations

Against this background information on
evaluating the psychometric properties of mea-
sures and the relevance of using these tech-
niques in the study of character development
and education, I next present two very differ-
ent situations from the measurement of differ-
ent character strengths. The first situation is
one in which an area of research is character-
ized by the frequent use of a limited number of
measures; I use research on gratitude to illus-
trate this situation. The second situation is
when there do not exist widely used measures,
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and seemingly each study uses a different mea-
sure developed by the study authors. This latter
situation is unfortunately more common in the
study of character strengths, and I illustrate
this situation with research on humility. These
two examples come from ongoing work
attempting to meta-analytically synthesize the
psychometric properties of scales assessing
various character strengths (Card, in progress).
Although this work is ongoing and the full
results of these meta-analyses are not pre-
sented here, the general states of these science
of measuring gratitude and humility are illus-
trative as two examples of how research fields
have progressed.

Situation 1: Limited Number of Widely
Used Measures. The first situation is that in
which a field is characterized by the presence
of a limited number of widely used and
well-established measures. In the ongoing
meta-analyses of measures of character
strengths, this situation was rare. However, the
study of gratitude represents an example
approaching this situation.

Gratitude can be defined as a sense of
thankfulness or appreciation in response to
receiving a gift, whether that gift is a tangible
object given by someone else, experiences that
one has had in life, or positive characteristics
such as one’s health (see e.g., Peterson &
Seligman, 2004). The scientific study of grati-
tude has been influenced from its early stages
by scientists concerned with measurement. As
such, a few scales to measure gratitude were
developed and evaluated early in this line of
research. I next describe some strengths and
limitations of two of these initial studies in
order to give a sampling of this initial research.

McCullough, Emmons, and Tsang (2002)
developed a six-item gratitude questionnaire
known as the GQ-6 that has been widely used
in subsequent gratitude research. Study 1 of
McCullough et al. (2002) presents the first
psychometric analysis: The authors adminis-
tered a 39-item measure believed to assess
gratitude to undergraduate students. Explor-
atory factor analyses indicated one predomi-
nant factor, and the authors trimmed the scale

down to six items based on both conceptual
and empirical (item-factor correlations) crite-
ria. This study also assessed the correlation of
self-reports of gratitude with reports of others
(i.e., interinformant reliability) and with other
self-report measures for which there were
plausible expectations of correlations (i.e.,
construct validity). Study 2 administered the
six-item measure to a larger sample of adults
with a wider age range, and found similar evi-
dence of construct validity. The other studies
evaluated substantive questions involving
gratitude using the six-item scale.

Watkins, Woodward, Stone, and Kolts
(2003) developed the Gratitude Resentment
and Appreciation Test, which is a multidimen-
sional measure tapping various aspects of grat-
itude. Study 1 administered 55 items believed
to assess gratitude to undergraduate students.
Initial analyses led to 9 of these items being
dropped to improve internal consistency. The
authors offered initial expectations for a
four-factor solution, but conducted exploratory
factor analysis and empirically concluded a
three factor solution. Study 2 of this article,
also sampling undergraduates, used the factor
structure indicated in Study 1 when evaluating
test-retest reliability and construct validity.
The remaining two studies included an experi-
mental manipulation to impact gratitude, also
using the three factor structure identified in
Study 1.

Each of these seminal works is impressive
both in translating theoretical ideas about grat-
itude into tractable measures and in the scope
of studies in these early papers. Further, these
papers collectively report many of the psycho-
metric properties described above, including
internal consistency reliability, interrater reli-
ability, test-retest reliability, and numerous
correlations informing construct validity. At
the same time, these papers also contain limita-
tions. Both studies removed items to improve
reliability (though McCullough et al., 2002,
also conceptually consider items retained).
Both studies retained the empirically based
decisions of items to retain (and factor struc-
ture, in Watkins et al., 2003) in subsequent
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studies without reported replication. The stud-
ies relied on undergraduate samples in seven
of the eight studies reported, and even the one
noncollege sample were not ethnically diverse
(91% White in Study 2 of McCullough et al.,
2002). Validity evidence was drawn primarily
from other self-report measures without con-
sidering the impact of shared-method variance.
Finally, neither study considered or reported
results of analyses of measurement invariance
(across e.g., gender).

The purpose of these critiques is not to dis-
parage these works. Both were novel and very
rigorous efforts to develop new measures of
gratitude. Instead, the purpose of these cri-
tiques is to point out that no studies are perfect,
and it is critical for subsequent research to con-
tinue to evaluate psychometric properties of
instruments rather that considering the psycho-
metric properties established and not requiring
further attention. Ongoing evaluation of psy-
chometric properties should continue to inform
potential modification of these instruments
when necessary for a particular population, in
a particular cultural context, or in different set-
ting (thus extending the well-known specific-
ity principle, as described in Bornstein, 2006,
to specificity of measurement and measure-
ment setting). These initial studies, and some
other papers introducing additional measures
of gratitude, have contributed to a field of
research that has used these and a few other
scales in a large number of other studies.

The ongoing review of measures of grati-
tude (Card, 2018) indicates that most studies in
this area use one of four measures (including
the two described above). Thus far, we have
found at least 108 studies using and reporting
internal consistency estimates from at least one
of these four measures. Many studies use more
than one measure, providing information
regarding the overlap among measures.
Although many of the studies consist of sam-
ples that by themselves are homogeneous, the
collection of these 108 studies administers the
measures in different countries and translated
into various languages, and includes both basic
and intervention studies.
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The advantage of this situation in which
many studies have used a small number of
measure is that each measure has been used
many times, so there are multiple prior studies
from which to examine psychometric proper-
ties. Researchers considering a particular mea-
sure for a planned study have a sizable pool of
prior studies from which to find psychometric
information about how the measure has per-
formed in similar populations, cultural con-
texts, and settings. However, it is notable that
although most of the studies provide internal
consistency reliability estimates, and some
report correlations across different measures,
the full range of psychometric information I
described above is not typically reported.
Therefore, the existing research on gratitude,
despite the benefits of using a small number of
measures in many studies, still suffers some of
the limitations that the more general field of
character development and education suffers
that I mentioned above.

Before ending discussion of gratitude mea-
sures, I want to raise one more caution that
could apply to any field using a small number
of measures. The presence of a small number
of widely used measures could potentially
have negative ramifications for a field. The
first possibility is that the operational defini-
tion of gratitude could evolve so that it is
defined by what the prevailing measures are
believed to measure. That is, the field might
begin to move the bullseye (construct centroid)
within Figure 1 to align with the midpoint of
the indicators of commonly used scales, rather
than continuing to refine the measures to better
match a theoretically based operational defini-
tion. The existing measures of gratitude tend to
have few items; although this is advantageous
for minimizing time demands on participants,
it is unlikely that these items capture the entire
domain space of the measure of gratitude. In
short, it is important for the field to continue to
strive toward increasing validity rather than
presuming that existing measures are the best
possible. A second possibility is that research-
ers in a field could become dogmatic against
the introduction of new measures. Despite the
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range of countries and situations to which
these measures have been applied thus far,
researchers will likely continue to study grati-
tude in different contexts, in different cultures,
and in different ages than have been studied
thus far. As this extension of research occurs,
researchers must have the flexibility to modify
scales to suit emerging research needs.

Situation 2: Absence of Widely Used
Measures. A very different situation is one
in which there exists few or no widely used
instruments of a construct of interest, so seem-
ingly every researcher develops their own
measure for every study conducted. In the
ongoing meta-analysis of measures of charac-
ter strengths, there were several areas of study
that were in this situation. Here, I select the
study of humility to illustrate these points.

Humility is a character strength that
includes having an accurate sense of one’s
abilities and achievements, an ability to
acknowledge mistakes, openness to advice and
new ideas (Peterson & Seligman, 2002). Defi-
nitions of this construct vary, however, across
publications and researchers, creating what
was described above as the fuzzy boundary of
operational definition.

In the ongoing meta-analyses, initial
searches located a large number of studies of
humility. However, a challenge was that many
study authors used a measure of humility
newly developed for that study. This multitude
of different measures across studies created
multiple challenges as a consumer of this
research. First, one has to make decisions for
each report whether the construct studied
meets an operational definition of humility.
Careful reading of this literature quickly
showed that many reports labeled a construct
as “humility” even though the items did not
seem to capture the operational definition of
the construct. Second, there also exists other
studies using measures that appeared to meet
the operational definition of humility, but
those authors used a different label for that
variable. It is impossible to know how many
studies like that might exist, as there is no trac-
table way to search for these studies using

electronic search engines (whereas if common
terminology or measures were used, one could
search for those terms). These first two chal-
lenges make it extremely difficult for consum-
ers of research to find the relevant research on
humility.

A third challenge caused by this multitude
of measures is that, even if one can locate the
relevant studies, it is extremely difficult to syn-
thesize the psychometric properties in a way
that is useful for planning future research. This
is because there is simply insufficient use of a
single measure across enough studies with
varying populations, cultural contexts, and set-
tings to allow for either adequate generaliza-
tion of psychometric properties or an
understanding of when measures perform bet-
ter or worse. Instead, researchers face one of
three poor choices:

The first choice is that researchers can find
a prior study sampling a similar population, in
a similar cultural context, and in a similar
study, that shows adequate psychometric per-
formance, and then use whatever measure was
used in that research. This choice is problem-
atic because the researcher is then constrained
to use the measure of the prior study even if it
does not fit their own operational definition of
the construct. Research that pieces together
measures of constructs from imprecise, some-
times overlapping operational definitions,
often rooted in different theoretical perspec-
tives, is simply a sloppy way to perform
research and will produce inferential conclu-
sions and estimates of effect sizes that are of
little interest.

A second choice that researchers might
make in the absence of synthesized psycho-
metric evidence from prior studies is that they
will choose the measure that best meets their
operational definition, and look for evidence
of psychometric adequacy in prior studies that
differ in terms of the population studied, the
cultural context, and/or the setting in which the
measure was administered. Researchers mak-
ing this choice wrongly assume that psycho-
metric properties are characteristics of the
measure, rather than point estimates of the
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measure applied in a particular population and
context. More technically, this choice ignores
the fact that psychometric properties are point
estimates subject to both population-level vari-
ability (due to sample, cultural context, setting,
and innumerable other features) as well as
sampling variability.

A third choice is simply to not use the prior
literature to guide decisions in selecting mea-
sures of a construct. This choice might appear
to be a nonsensical option, but it does appear to
be a common choice in many studies of humil-
ity and other character strengths (at least, many
reports do not provide a different rationale).
Instead, a researcher making this choice devel-
ops a measure of the construct independently,
creating items based on his or her own under-
standing of the construct, and perhaps even in
a more systematic way such as preliminary
qualitative studies. The researcher then admin-
isters the measure within the study, and per-
forms analyses to further hone the measure. If
these analyses to evaluate psychometric prop-
erties are well-performed, then the information
is accurate and merely represents a less effi-
cient way to accumulate information than if
measures were used more consistently across
studies. A worse case is that the psychometric
analyses are not well-performed. These prob-
lematic analyses might include the practices
described earlier, such as internal consistency
analyses in which items are dropped if a higher
Cronbach’s a can be achieved, and sometimes
exploratory factor analyses in which labels are
applied post hoc if multidimensionality is
found (i.e., the process of post hoc labeling
factors itself is not problematic, but if the pro-
cess becomes more an endeavor of creative
explanation of findings than a dialogue of the-
ory and data, the result is unlikely to generalize
beyond the particular study). In the worst case,
a researcher might be tempted to perform anal-
yses using multiple ways of calculating the
variable and select the method that provides
the most favorable results (a highly problem-
atic practice). I admit that the process
described here is more problematic than is
what likely actually occurs, but if it is plausible
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that the processes occur to some degree then a
field of research is hampered. That is, if this is
the typical practice in a field of research on
character development and education, it is
clear that comparison of results across studies
is, at best, highly imprecise and, at worse, sim-
ply impossible.

PROPOSAL FOR A NEW APPROACH

In the previous section, two situations were
described. The first situation was that a con-
struct is measured frequently with a small
number of instruments, but these scales have
not been subject to extensive, ongoing evalua-
tion of the full range of psychometric proper-
ties. The study of the character strength
gratitude was offered as an example. The sec-
ond situation was that a construct was not reg-
ularly assessed with any common measures,
but instead each study used a different measure
of the construct. I noted that several character
strengths fit this situation, and offered humility
as a specific example. Although I focused on
only two character strengths based on a single,
ongoing research synthesis, I challenge
researchers across the broad field of character
development and education to consider if the
constructs that they study share the features of
one of these two situations.

If either of the two situations that I have
described, or some combination of both, char-
acterizes the study of a construct relevant to
character development and education,
advancement in understanding is hampered.
Although the second situation (i.e., little con-
sistency in measures) is more problematic than
the first situation (i.e., inadequate attention to
the full range of psychometric properties of
widely used measures), both are challenges to
researchers in the field and to the broader accu-
mulation of knowledge. In the remainder of
this section, I offer suggestions that I believe
offer solutions to many of these problems.
Specifically, I offer suggestions to researchers
planning studies, to researchers reporting
study results, for research explicitly focused
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on psychometrics of scales, and for efforts to
synthesize existing research.

Suggestions for Study Planning.
Researchers planning a study should be
thoughtful consumers of prior research evi-
dence of psychometric properties of scales.
The first aspect of this recommendation is that
researchers need to be consumers of prior
research; to actively read and evaluate a large
amount of the relevant research with the goal
of selecting a best instrument for the planned
research project. The second aspect of this rec-
ommendation is that researchers should be
thoughtful in evaluating the prior research. I do
not intend to imply that researchers are typi-
cally unthoughtful, or that only expert psycho-
metricians are qualified to evaluate this
literature. Instead, I wish to encourage
researchers to keep in mind two points made
earlier in this chapter: (a) that internal consis-
tency reliability is no more important than
other aspects of reliability, validity, or equiva-
lence of measures; and (b) that all psychomet-
ric properties are point estimates based on how
a measure was used, and one needs to consider
similarities and difference in the sample, cul-
tural context, and setting of the planned study
relative to prior studies.

After evaluating previous studies of mea-
sures, I believe that researchers should be
empowered to modify previously used scales.
The dogmatic application of a particular scale
implicitly assumes that psychometric proper-
ties are characteristics of the scale, whereas 1
believe that intelligent researchers who have
thought carefully about the scale and the par-
ticular research setting are in the best position
to decide how to measure a construct for their
planned study. The selection of a measure and
any modifications of it do need to be justified
and well-considered, however. It is worth
remembering that the most rigorously
designed study that provides sophisticated
answers about an uncertain construct has little
value.

Suggestions for Reporting Findings.
Once data has been collected for a study,
researchers should fully report the psychomet-

ric properties of the measures of the study. I
mentioned that Cronbach’s a is a commonly
reported index for internal consistency, and it
is certainly expectable that researchers report
this for each measure of a study. In addition to
simply reporting Cronbach’s o, however,
researchers should consider if the stringent
assumptions of this index are appropriate.
Researchers should typically perform some
sort of factor analysis, either exploratory if the
number and structure of factors is entirely
unknown, or else confirmatory in the more
common case when the researcher has one or
more ideas about the likely factor structure.
The results of this factor analysis also provide
item loadings which can be used to compute
alternative, and potentially more appropriate,
indexes of internal consistency reliability (e.g.,
McDonald’s m) that should also be reported.

Researchers should also consider psycho-
metric properties beyond internal consistency
reliability that can be reported. If available,
correlations among multiple reporters (interin-
formant reliability) or repeated measures
across a short timespan (test-retest reliability)
should be reported.

In most studies, evidence for validity is
available though not necessarily definitive. As
described above, evidence for validity comes
from the extent that the correlations of the
measure with other variables corresponds to
expectations of the correlations of the con-
struct with the other variables. To the extent
that expectations are met, this is evidence of
validity; to the extent that correlations are not
as expected, this is evidence against validity. A
challenge is that most researchers do not focus
on associations that have been investigated in
enough previous studies to have solid expecta-
tions for correlations (given the pressure for
novelty of research). Therefore, if correlations
are not as expected, it is unclear if this is due to
a lack of validity of the measure or because the
initial expectations of the associations of the
construct were inaccurate. One possibility to
help overcome this challenge would be for
researchers to add, in addition to the novel
associations that motivate the study, additional
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variables that have been widely studied and
can be used for validity evidence.

Finally, many research studies could pro-
vide information about measurement equiva-
lence, whether across gender, ethnicity, age,
country, language of administration, format of
administration (e.g., interview versus com-
puter administration), treatment condition, set-
ting, or any other aspect of variability
contained in the study. Consistently evaluat-
ing, rather than simply assuming, whether
measures function equivalently across partici-
pants in studies would provide a wealth of
information for future research. This consis-
tent evaluation would also respond to the need
to explore the robustness of developmental
findings (Duncan, Engel, Claessens, & Dow-
sett, 2014). The major challenge to doing so,
however, is that the data analyses needed to
properly evaluate measurement equivalence
(i.e., confirmatory factor analysis or item
response theory) are more advanced than some
researchers would otherwise use for their stud-
ies, and might be inaccessible or just too
time-consuming for some researchers. How-
ever, for projects that are well-supported and/
or have a dedicated data analyst, the practice of
evaluating and reporting measurement equiva-
lence would be valuable enough to justify the
small amount of additional resources.

Suggestions for Studies Focused on
Psychometrics. Some of the recommenda-
tions offered in planning and reporting studies
require deliberate attention to psychometrics.
Extending this recommendation further, it
would be valuable for some studies to explic-
itly focus on evaluating the psychometric
properties of measures. Such studies might pit
multiple measures of a construct head to head,
and compare performance across a wide range
of sample characteristics, settings, and/or cul-
tural contexts. These studies would likely
include additional variables to assess validity,
and have a plan for evaluating equivalence of
measures.

Studies focused exclusively on evaluating
psychometric properties of measures are rare.
This rarity might be in large part because it is
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difficult to find publication homes for such
studies. It is this author’s perception that many
journals are less likely to publish studies
focused on psychometric properties than other
types, based on the perception that psychomet-
ric studies are useful for next steps in research,
but by themselves as not advancing under-
standing. I believe that this perception is both
incorrect and shortsighted. It is incorrect
because knowing how a construct is best mea-
sured—such as, how various items believed to
represent part of the construct domain overlap
with each other and other constructs, and how
this system of indicators perform differently
across populations and contexts—does
advance our conceptual or theoretical under-
standing of the construct itself. Further, this
perception seems shortsighted to this author
because there is little advancement of knowl-
edge of a construct from studies that lack evi-
dence that they are actually measuring a
construct well. Changing perceptions toward a
view that studies of psychometric properties
represent the foundation on which further
research can be performed are needed.
Researchers conducting, justifying, and
demonstrating the importance of these efforts
would help change this perception.
Suggestions for Research Accumulation.
In addition to conducting studies specifically
designed to assess psychometric properties of
measures, another valuable effort toward
acquiring information on these properties
would be to systematically review the existing
research. Earlier I suggested that researchers
planning a study consult previous literature to
obtain estimates of psychometric properties
from similar studies. However, I noted that it
can be challenging to find previous studies that
closely match the planned study in all relevant
ways (e.g., population studied, cultural con-
text, setting). Further, conducting an extensive
search is time consuming, and although this is
not an excuse to not review the literature, the
reality is that many researchers will not neces-
sarily have the time and resources to conduct
an extensive and careful review. Therefore, an
effort to summarize the available research
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could be very beneficial to researchers plan-
ning studies.

In some cases, a synthesis of prior studies
might be advantageous even compared to a
study designed to evaluate psychometric prop-
erties. All studies are limited in some ways,
such as limits to sample sizes, limits to popula-
tions that can be accessed, limits to the number
of measures or administration methods possi-
ble, limits to the settings in which participants
are drawn, and limited to the country or cul-
tural context studied. In some fields, it may be
more effective, and certainly more economi-
cal, to synthesize the psychometric properties
from existing studies rather than (or in addition
to) a more limited study of the psychometric
properties.

If a research synthesis of the psychometric
properties of measures is conducted, then
meta-analysis offers a useful methodology for
conducting this synthesis. Broadly construed,
the term meta-analysis refers to the formula-
tion of research questions about effects across
studies, thorough literature searches to find
relevant studies, systematic coding of study
characteristics and effect sizes, statistical anal-
yses of those effect sizes and coded study char-
acteristics, and techniques of presenting these
results (Cooper, 2009). Full details of the tech-
niques of meta-analysis are beyond the scope
of this article (for details, see Card, 2012; Coo-
per, Hedges, & Valentine, 2009; Lipsey &
Wilson, 2001; Rosenthal, 1991). Here, how-
ever, I note that meta-analysis can serve as an
effective tool for aggregating research findings
to obtain more precise estimates of psychomet-
ric properties, and can also be used to identify
the conditions under which measures are
expected to have differing psychometric prop-
erties. For a more complete description of the
use of meta-analysis for research accumula-
tion, see Card (in press).

Although meta-analysis offers a useful
methodological tool for this type of psycho-
metric synthesis of measures of character,
there are multiple challenges of this
approach. First, this approaches requires an
adequate number of studies that use a com-

mon, or at least similar, measure of the con-
struct. I described that the research on
gratitude fits this requirement, whereas the
research on several other character strengths,
including humility, does not. Second, this
approach requires that psychometric proper-
ties are reported for each study (or can be
obtained from study authors). A surprisingly
large number of studies of the character
strengths relevant for the ongoing meta-anal-
yses mentioned earlier did not report internal
consistency, and very few reported other psy-
chometric properties even when it appeared
that the data could have been available.
Third, the studies that exist should be of suf-
ficient quality and variability to make the
combination of psychometric properties yield
a meaningful result. If all studies are of ques-
tionable quality (e.g., unclear sampling
frame) or the measures included don’t match
well the operational definitions of constructs
of interest, then sophisticated combination of
results still leads to information of minimal
value. Finally, in order to provide meaning-
ful information about the conditions in which
a measure works better or worse, there must
be variability across studies in the conditions
in which the measure was used. For exam-
ple, if a measure has been applied only with
adult samples, it is impossible for meta-anal-
ysis of those studies to inform whether the
measure performs well with adolescent sam-
ples. Because the study of character strengths
is relatively new, many measures have been
used by a limited number of researchers in a
limited number of settings. It is worth consid-
ering the variability of studies of any measure
of character development and education
before planning a meta-analysis of those stud-
ies.

CONCLUSIONS

In this article, I have offered several sugges-
tions for improving methodology in the mea-
surement of character development and
education. First, I have encouraged attention to

Downl oaded from http://ftp. nowpublishers.conjced/article-pdf/13/2/29/11627381/jced-02-2018-0004en. pdf by guest on 25 June 2026



44

all three psychometric qualities of measures,
considering validity and measurement equiva-
lence as well as reliability. Second, I have
emphasized that evaluation of psychometric
properties, and modifying measures based on
these results, is an ongoing process. Best prac-
tices in measuring character, character devel-
opment, or character education should be an
ongoing process of an active science. Third, I
argued that all studies should attend to psycho-
metric properties (i.e., psychometric consider-
ations are not the exclusive domain of
methodologists). Researchers planning studies
should select measures of constructs based on
previous psychometric evidence, matched as
closely as possible to the specific sample, con-
text, and goals (e.g., measurement of stable
constructs versus sensitivity to change across
time) of the planned study. Researchers report-
ing study results should also report the psycho-
metric properties—that is, evidence of
reliability, validity, and equivalence described
in this paper—found in the study. Even if these
psychometric properties are not the main moti-
vation for conducting a study, full reporting is
critical to building a science in which a reposi-
tory of psychometric information is available.
Finally, I have suggested dedicated efforts of
research synthesis to create an ongoing source
of information to summarize what is known
about measuring character development and
education.

I hope that the considerations I have offered
provide a useful foundation for advancing
measurement of character development and
education. I believe that, while not the only
important aspect, an informed and consistent
attention to measurement is critical for the sci-
entific study of character development and
education.
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