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Measuring individual differences in psychological attributes:
A psychometric view of contextual effects

VESNA BUSKO

This paper is meant to offer a psychometric perspective on the role of context in our understanding the behavio-
ral and psychological phenomena. It is conceived as a short outline of the conceptual and methodological framework
for the analyses of psychological instruments designed to measure theoretically more or less stable psychological
attributes. The meaning of context within contemporary thoughts of test scores validity and validation process
is briefly discussed. The contextual effects in psychological assessment are demonstrated within latent state-trait
theoretical framework (Steyer et al., 1992; 1999), which follows a basic idea that measurement of any human at-
tribute includes trait and state components, that is, depends in some systematic way on characteristics of the person,
characteristics of the situation, and the interaction between person and situation.
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A basis of knowledge in any scientific domain is meas-
urement. A huge body of literature has been written thus far
on the nature of measurement. There is, however, an obvi-
ous diversity in the ways that measurement has been defined
in traditional quantitative science, among the behavioural
sciences, or under various conceptions within philosophy
of science (cf. Andrich, 1988; Brennan, 2001; McDonnald,
1999; Michell, 2005; Nunnally & Bernstein, 1994; Stemler
& Birney, 2006; Zumbo, 2007). Notwithstanding the defi-
nitional and conceptual differences, a clear distinction, as
stressed by Nunnally and Bernstein (1994), should be made
between measurement as a process and the standards for val-
idating measures. Whereas measurement process involves
issues on quantification of attributes and/or classification of
objects with regard to given attributes, measurement or test
score validation involves considerations as to how well the
measurement method can explain important phenomena.
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Having in mind the complexity of the validation task,
measurement then appears to be the major problem in psy-
chology and related social science disciplines. At least in
part, this is obviously due to the covert nature of the con-
structs in psychological, educational and related sciences.
No matter how refined theoretical concepts and the hypoth-
esized relationships among them were, they are testable or
falsifiable to the extent that the concepts or the attributes
of scientist’s interest can be measured in an appropriate
way. Hence, if we are to understand the concepts we study,
we must be able to identify the nature and the properties
of measures used to define them. This is necessarily so be-
cause when the measurement properties of the scores on the
hypothesized attributes are unknown, the appropriateness of
the inferences we aim to make is unknown, too.

This paper is meant to offer a psychometric perspec-
tive on the meaning and the role of contextual influences
in our understanding the behavioral and psychological phe-
nomena, either as a fundamental, theoretical inquiry or con-
sidered within applied and professional settings. The issue
could probably be well discussed from the stance of each
of the existing formulations of psychometric or test theory
(e.g. Brennan, 2001; Embretson & Reise, 1999; McDon-
nald, 1999). One conceptual framework, however, seems to
be particularly suited to the very topic of this volume, as
it includes formal and methodological tool which enables
identification of various sources of influences, including
contextual or situational effects, on observed scores in any
kind of measurement. The framework has been presented
by Rolf Steyer and his colleagues in the early nineties and
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named latent state-trait theory (LST; see e.g. Steyer, 2003;
Steyer, Ferring & Schmitt, 1992; Steyer & Schmitt, 1990;
Steyer, Schmitt & Eid, 1999). Yet, ahead of turning our at-
tention to the main ideas of the LST theory, I wish to devote
several more sentences to the concept of validity.

Validity of measurement and the role of context

There is no doubt that validity is the paramount issue in
the development and evaluation of psychological measure-
ment instruments. Following the latest version of the Stand-
ards for Educational and Psychological Testing (AERA,
APA, NCME, 2006), it is defined as the degree to which the
evidence and theory support test score interpretations de-
rived from the intended uses of the tests. Measurement or
test score validation is seen as an ongoing process wherein
one provides evidence to support the appropriateness, mean-
ingfulness, and usefulness of the specific inferences made
from individual and group test scores (Kane, 2001; Kingston,
2007; Zumbo, 2007). It is clear from the above definitions
that the importance of the concept, method, and processes of
validation of measures used in behavioural and eventually
in all other sciences cannot be overestimated since, without
validation, any inferences made from a measure are poten-
tially meaningless, inappropriate and of limited utility.

Contemporary thoughts of validity build in some con-
ceptual novelty with regard to basic aspects of tests and test-
ing. In view of the core subject of the present journal vol-
ume, i.e. an inquiry into contextual effects, some elements
of these advancements deserve a special consideration. As
underlined in the aforementioned definitions, the focus of
the validation process is not the measurement tool itself but
rather the inference(s) one can make from the measurement
or test scores obtained from an instrument or a measure-
ment tool. Although on the surface the differentiation be-
tween the inferences made from a measure and the measure
itself doesn’t need to look as substantial, it actually bears a
context into play. Namely, it follows from this distinction
that the meaning of the test scores and the validity of any
interpretation derived from them is, indeed, delimited by
situation, that is, by time and place where the measurement
is taken and, of course, by any planned use of the scores.
Similarly, it is implied by the above definitions that the task
of validation process includes determining the boundaries
of the inferences to be drawn from a measure or test scores.
As Zumbo (2007) emphasized, “...invalidity is something
that distorts the meaning of test results for some groups of
examinees in some contexts for some purposes (pp. 48).”

Yet, it seems worth reminding at this point that, what-
ever the proposed interpretation(s) or intended use(s) of the
test scores were, validity is always a matter of degree. Also,
when studying the extent to which a test score interpretation
is conceptually and/or empirically sound, one is dealing with
potentials to generalize from test responses to the proposed
conceptualizations of these responses. This process of col-
lecting evidence in support of inferences made from the ob-
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served test scores to the theoretical constructs is the core of
the validation practice (Kane, 2001; Nunnally & Bernstein,
1994; Zumbo, 2007). Alternatively, different formulations
of psychometric test theory offer a rationale for drawing in-
ferences from the observed scores to the true scores or latent
variables (e.g. Andrich, 1988; Brennan, 2001; Embretson,
& Reise, 1999; McDonnald, 1999; Steyer, 2003). While the
formerly described evaluation of test score substantive in-
terpretations and related inferences is a matter of validity,
the latter concerns the estimates of and the inferences on the
test score accuracy or the precision of measurement, and is
basically a question of reliability. This distinction between
the construct and the true score or the latent variable should
therefore be clearly recognized as it has obvious implica-
tions on the use of the test scores, their interpretation, and
the consequences of inferences made from test scores.

Although the estimations of portions of variance in test
scores due to measurement error and latent variable, re-
spectively, is not the ultimate goal of psychological meas-
urement, and reliability is just one consideration in the re-
sponsible use of tests, it is the prerequisite to validity, as the
quantities resulting from reliability analyses naturally limit
the inferences about the meaning of test scores. It might be
said, then, that the task of validity theory is to put forward
a framework for evaluating inferences from the observed
scores to the hypothetical constructs of interest, by use of
information on the latent variables.

A psychometric account of contextual influences

Even though there is a general acknowledgment of the
contextual effects in psychological assessment among both
theoreticians and researchers, this source of variation in
measures of intentionally stable psychological attributes has
long been considered merely at a conceptual or descriptive
level. If psychological assessment of personal characteris-
tics, especially those presumed to be rather enduring, such
as traits, aptitudes, or capabilities, is affected by contextual
or situational factors, this fact should be kept in mind when
designing validation studies on operationalizations of such
constructs, including their practical utility.

Previously announced latent state-trait theoretical
framework follows a basic idea that any measure of hu-
man behavior, cognition, or emotion, includes trait and state
components, that is, depends in some systematic way on
characteristics of the person (traits), characteristics of the
situation, and the interaction between person and situation
(Steyer et al., 1992; 1999). The stance resembles the per-
spective of modern interactionism (Endler & Parker, 1992;
Magnusson, 1990) on the existence of stable interindividual
differences and intraindividual changes in psychological
attributes. Stable dispositional as well as systematic albeit
instable situational or contextual factors together create a
psychological state which varies across time points to the
extent that the situation to which the person is exposed
changes. As it will be shown in the following paragraphs,
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the theory respects and explicitly takes into account the fact
which is indeed already highlighted at the beginning of the
Preface of this Special Issue. Akin to Reber’s dictionary ac-
count, these authors underline that measurement of any hu-
man attribute does not occur in situational vacuum. On the
contrary, consistent individual differences assessed at some
time point may be due to psychological situations which are
different for different individuals at the same time point. In
other words, psychological instruments always measure in-
dividual differences in states, which are attributable to dif-
ferences in trait that the instrument is intended to measure,
differences in (subjective) situation in which individuals
are, and the person-situation interactions.

Unlike analyzing contextual effects on the measures of
traits by use of experimental manipulation of situational
characteristics, LST theory uses structural equation models
with latent variables that enable analyses of contribution of
particular sources of variance in observed variables in non-
experimental, correlational studies. Situation specific sources
of variance thus become integral components of the models
instead of being reduced or eliminated, as for instance sug-
gested by Epstein (1990), by aggregation across different sit-
uations. Hence, within latent variable analyses, all the main
LST theoretical concepts, that is, states, traits, situation and/
or interaction effects as well as measurement error turn into
explicit components of the model (Steyer & Schmitt, 1990).

The LST theory is developed as a generalization of the
classical test theory (CTT; McDonnald, 1999; Nunnally &
Bernstein, 1994; Steyer, 2003; Steyer et al., 1992; 1999)
where each test score Y is defined as a simple linear com-
bination of the true score ¢ and the measurement error e.
In terms of probability theory, the true score variable ¢ :=
E(Y|U), i=1,...,m, is the conditional expectation of the test
score variable Y, given a person or an observational unit
U=u. Measurement error variables e,, i=1,..., m, are simply
defined by the difference e, := Y, — ¢.

The attempts at modeling latent states and traits can ba-
sically be regarded as a study of situation and/or interaction
effects, similar to estimations of measurement error in the
models of classical test theory (Lord & Novick, 1968; Nun-
nally & Bernstein, 1994). While measurement error vari-
ance can be estimated by multiple measures or indicators
of the same latent variable, the amount of situation and/or
interaction effects within LST models can be estimated by
multiple (repeated) measures of the same latent trait, invari-
ant in time, with an appropriate time lag between measure-
ments.! Within LST models, as an extension of CTT models,
the true score variable is named lafent state variable and
defined as

1 In view of the main objective of this paper, just basic concepts of
the LST theory are outlined here. For a thorough account of the for-
mal definitions of the LST variables, their properties, and basic LST
parameters and coefficients, see e.g. Steyer (2003) and Steyer et al.
(19925 1999).

Z‘ik (Orhik)::E(Yik| (J’Sk)a (1)

that is, the expectation of the distribution of variable Y,
conditional on the person u in the situation k. Measurement
error variable is defined again by the differences between ob-
served and true scores on variable i measured at occasion :

eik::YikiE(Yik|(/’Sk)' 2

Unlike latent state variable ¢, which, as already stated,
represents the person in a situation as regards observable
Y., latent trait variable £, contains scores describing per-
sons regardless of situations in which they are acquired.
Thus, each person is assigned one and only one ¢, score,

&=EY, | U, 3)
that is, conditional expected value of the distribution of Y,
for a given unit, i.e. person U=u. It can be said that £,_rep-
resents a component of the true score variable responsible
for stability of scores across different situations or meas-
urement points. This appears to be evident as it is consist-
ent with the concept of trait. The second component of 7,
is particularly interesting considering the main topic of the
journal issue as it stands for situational and/or interaction
effects on scores on observable variable. The component
is named occasion-specific residual or latent state residual
and symbolized by ¢, :

L=E(Y,|US,) - E(,|U). (4)

In this way, the effects of situation in which the measure-
ment takes place, including the effects attributable to inter-
actions between person and situation, are explicitly defined
by the theoretical variable ¢ . As shown by the above equa-
tion (4), these occasion-specific effects are, like measure-
ment error variables, simply defined as a difference vari-
able, that is, as the difference in scores between latent state
variabler, and latent trait variable ¢, .

Finally, the illustration of basic concepts of the latent
state-trait theory should be completed by several important
parameters of the theory. As the authors stress, the defini-
tions of the above stated latent variables imply additivity
of respective portions of variance, so that (see Steyer et al.,
1999, Deinzer et al., 1995):

Var(Y, ) = Var(t, ) + Var(e, ) =

Var(C, ) + Var(C, ) + Var(e, ). &)

The above equation makes possible to define relevant
parameters of the LST theory: coefficient of consistency
is thus defined as the proportion of variance of observed
variable Y, that is attributable to the latent trait £, ; occasion
specificity is the proportion of variance of observed variable
Y, that is due to situational and/or interaction effects; and
the reliability coefficient can be defined as the proportion of
variance of observed variable Y, explained by latent state
variable ¢, .

Concluding remarks

This paper aimed to present a psychometric approach to
the study of contextual effects in the assessment of psycho-
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logical attributes. As shown in this brief account, the LST
framework provides a psychometric theory background and a
methodology for acquiring estimates of the reliability, trans-
situational consistency, and occasion specificity coefficients
pertaining to measurement instruments used in correlation-
al, non-experimental studies. The theory offers mathemati-
cal definitions of its key concepts of traits and states and,
along with well known constructs of CTT, explicitly takes
into account the existence of situation. It sets thus a thorough
methodological framework for estimation of potential role of
situational factors in any sort of psychological measurement.

Empirical demonstrations of the utility of the LST the-
ory are beyond the scope of this paper, however, there is
abundant research evidence in support of its basic assump-
tions saying that observable psychological measures are
not independent from contextual or situational attributes,
and those resulting from person-situation interaction. This
proves to be true even in cases when scores are obtained by
instruments designed to measure relatively stable individual
dispositions (e.g. Busko & Kulenovi¢, 2004; Courvoisier,
Eid, & Nussbeck, 2007; Deinzer et al., 1995; Kulenovic¢
& Busko, 2005; Le, Schmidt, & Putka, 2009; Steyer et al.,
1992; 1999; Steyer & Partchev, 2001). Implications of such
findings appear to be critical as within the scope of valida-
tion studies so with regard to any kind of administration of
psychological measurement instruments in applied settings.
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