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ABSTRACT

We propose a concept of validity with a novel feature that we argue can facilitate improved measurement validation practices in the psychological sciences.
Following Borsboom and colleagues, our concept of validity is measurement-specific and causal. This contrasts with current guidelines linking validity to the
acceptability of both measurement and non-measurement-based interpretations of test scores. Benefits of a measurement-specific concept of validity are that it can
make the requirements for valid measurement clearer and make validity claims easier to interpret, which we illustrate by comparing the use of test scores for
measurement versus prediction. Our concept of validity also maintains that a causal relationship of sufficient strength from the attribute being measured to the
measurement outcomes is necessary and sufficient for valid measurement. This places causal explanations at the centre of the validation process. While causal
complexity will make the evaluation of psychological measurements as causal inferences extremely challenging, we describe how the interventionist theory of
causation and related work on causal inference can serve as a starting point for addressing this challenge. The novel feature of our concept of validity is that it makes
a distinction between the validity potential of measurement procedures in abstracto (e.g., tests) and the realised validity of concrete measurement outcomes (e.g.,
specific test scores). We describe key benefits of this novel distinction, including its potential to encourage the theoretical refinement of concepts, guide the selection
of appropriate measurement procedures for use in research, and increase sample-specific validity evidence reporting.

1. Introduction

When citing this paper, please use the full journal title Studies in

History and Philosophy of Science. Psychological research relies on valid psychological measurement.’
Yet, a growing body of literature demonstrates serious problems with

“A theory of validity that leaves one with the feeling that every single measurement validation practices in the psychological sciences. Of
concern about psychological testing is relevant, important, and should particular concern, review articles across diverse areas of psychological
be addressed in psychological testing cannot offer a sense of direction to research indicate that validity evidence is infrequently reported, leaving
the working researcher.” (Borsboom et al., 2004, p. 138). the wvalidity of many psychological measurements uncertain

(Alexandrova & Haybron, 2016; Flake & Fried, 2020; Fried et al., 2022;
Higgins et al., 2024; Schimmack, 2021; Slaney, 2017).% This uncertainty

This article is part of a special issue entitled: Measuring the Human published in Studies in History and Philosophy of Science.
* Corresponding author. Melbourne School of Psychological Sciences, University of Melbourne, Parkville, VIC, 3010, Australia.
E-mail address: wendy.higgins@unimelb.edu.au (W.C. Higgins).

! There is little agreement about how best to define measurement (Tal, 2020). We adopt Nunnally's (1978) definition of measurement as “consist[ing] of rules for
assigning numbers to objects in such a way as to represent quantities of attributes” (p. 3).

2 “validity” is an ambiguous term. In the context of psychological research, it can refer to the validity of measurements (i.e., “construct validity”), the validity of
statistical conclusions (i.e., “statistical-conclusion validity”), the validity of causal inferences made within a study (i.e., “internal validity”), and the validity of
generalisations of causal inferences beyond a study (i.e., “external validity”; Shadish et al., 2002; Vazire et al., 2022). We use the term “validity” in relation to
measurement.
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aghast baffled

distrustful terrified

Fig. 1. One of 36 items from the Eyes Test. Participants select which of the four
mental states best matches what a person is thinking or feeling. The target
response is “distrustful” (Baron-Cohen et al., 2001). The Eyes Test is freely
available from https://www.autismresearchcentre.com/tests/.

has profound implications not only for the conclusions of individual
psychological research studies but also for theoretical and applied
research that builds on those studies and applications of those studies’
findings.

It has been argued that an overly broad concept of validity and a
resulting lack of clarity about how researchers should assess validity are
key contributors to poor measurement validation practices in the psy-
chological sciences (e.g., Borsboom et al., 2004; Cizek, 2012). To
address this issue, Borsboom and colleagues (2004) proposed a concept
of validity that they argue is “simpler ... [and] theoretically superior to
the position taken in the existing literature” (p. 1061):

“[A] test is valid for measuring an attribute if and only if (a) the
attribute exists and (b) variations in the attribute causally produce
variations in the outcomes of the measurement procedure.”
(Borsboom et al., 2004, p. 1061)

Borsboom and colleagues’ (2004) concept of validity has two key
features that make it well-suited to guiding psychological measurement
validation practices: it focuses exclusively on measurement, and it
explicitly stipulates a causal relationship from attributes to measure-
ment outcomes as a necessary condition for valid measurement. None-
theless, their concept of validity has three important limitations in the
context of psychological research. First, it makes realism about psy-
chological attributes a requirement for valid measurement, which is
unnecessarily restrictive (Eronen, 2025). Second, as currently formu-
lated, the necessary and sufficient causal condition is too inclusive
(Eronen, 2025). Third, ascribing validity to tests may draw attention
away from the impact that contextual factors have on validity (Larroulet
Phillipi, 2021).

In this paper, we propose an alternative concept of validity that
addresses the limitations of Borsboom and colleagues' (2024) concept of
validity while retaining its two key benefits. To illustrate the advantages
of our proposed concept of validity, we use examples based on the

Studies in History and Philosophy of Science 116 (2026) 102123

“Reading the Mind in the Eyes” Test (hereafter the Eyes Test; Baron--
Cohen et al., 2001). The Eyes Test is a multiple-choice test that asks
participants to select which of four mental states best matches what a
person is thinking or feeling based on a photograph of a portion of their
face that includes the eyes (see Fig. 1). It is one of the most widely used
measures of adult social cognitive ability (Yeung et al., 2024),® and it
comes highly recommended, being listed in the United States of Amer-
ica's National Institute of Mental Health's (NIMH) Research Domain
Criteria Initiative as a “current best option” for a task to assess the
“perception and understanding of others” (NIMH, 2016). The Eyes Test
is also frequently referred to as a “valid” or “validated” test of social
cognitive ability (Higgins et al., 2024).

Despite being widely used and widely accepted as one of the best
measures of social cognitive ability currently available, research has
demonstrated that the validity evidence for the Eyes Test is inadequate
(Betz et al., 2019; Higgins et al., 2024; Higgins, Ross, et al., 2023;
Higgins, Savalei, et al., 2023, 2025; Johnston et al., 2008; Silverman,
2022). Particularly comprehensive evidence comes from Higgins and
colleagues (2024) who surveyed 1,461 studies that administered the
Eyes Test and found that very few studies reported six key types of
quantitative validity evidence (test-retest reliability: 2% of surveyed
studies; internal consistency: 11%; factor structure: <1%; known
groups: 3%; convergent: 11%; and discriminant: 3%).* Moreover, the
validity evidence that was reported frequently indicated poor validity,
and follow up work by Higgins and colleagues (Higgins, Kaplan, et al.,
2025) highlighted two serious flaws with the Eyes Test: it is implausible
that people can reliably identify complex mental states from the static,
decontextualised, visual stimuli used in the Eyes Test, and the “correct”
responses are not objectively correct. These findings, we argue, are
inconsistent with the Eyes Test being a “validated” measure of social
cognitive ability. Thus, the Eyes Test provides a striking example of a
failure of measurement validation practices: a test with inadequate
validity evidence has been frequently used, widely reported to be
“valid”, and recommended as a current best option to measure social
cognitive ability.

Given the increasing body of literature demonstrating inadequate
measurement validation practices across the psychological sciences (e.
g., Flake & Fried, 2020; Slaney, 2017), the voluminous Eyes Test liter-
ature appears to be symptomatic of a widespread credulity toward the
validity of psychological measurements, despite insufficient evidence.
Following Borsboom and colleagues (2004), we contend that a suitable
concept of validity is crucial for reducing this credulity and improving
measurement validation practices. A key benefit of our proposed
concept of validity is that it can readily translate into concrete guidelines
for practicing researchers, which, in turn, can facilitate greater critical
assessment of psychological measurements. This serves our broader aim
of increasing the reliability of psychological research.

In Section 2, we describe the benefits of a measurement-specific
concept of validity relative to the broader concept currently

3 The social cognition literature is replete with overlapping constructs, and it
is not always clear when terms are used synonymously or to refer to different
constructs. Higgins and colleagues (2024) identified more than 50 different
terms describing what the Eyes Test measures. Consequently, we use “social
cognitive ability” as an umbrella term.

* We consider reliability to be necessary, but not sufficient, for valid mea-
surement (McNeish, 2024; Slaney, 2017). Higher levels of reliability indicate
lower levels of measurement error, and test scores cannot be valid without
enough reliability to support the interpretation that variance in test scores
represents variance in the construct of interest rather than resulting from
measurement error. Therefore, evidence of reliability, including test-retest
reliability and internal consistency, are important sources of evidence for
measurement validity. However, reliability is not sufficient for valid measure-
ment because it does not tell us what is being measured, and test scores can be
reliable without being valid measurements of the target psychological construct
(see Section 5).
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underpinning key validation guidelines. In Section 3, we propose a
necessary and, in principle, sufficient causal condition for valid mea-
surement that builds on the work of Borsboom and colleagues (2004)
and Eronen (2025). In Section 4, we argue that a distinction exists be-
tween what we refer to as the validity potential of measurement pro-
cedures in abstracto (e.g., tests) and the realised validity of measurement
outcomes obtained from each specific instantiation of those procedures
(e.g., test scores collected in a study),5 and we describe four benefits of
making this distinction explicit in the context of psychological research.
Finally, in Section 5, we discuss how the interventionist theory of cau-
sality (Pearl, 2009; Woodward, 2003) and methods for modelling causal
relationships (e.g., Bulbulia, 2024; Rohrer, 2024) could offer a useful
starting point for evaluating measurement procedures as causal re-
lationships and validating psychological measurements as causal in-
ferences. We also consider how existing sources of validity evidence
could be interpreted in relation to causal models of measurement
procedures.

2. The case for a measurement-specific concept of validity

One widespread and intuitive way to conceptualise validity is to
ascribe validity to tests® such that a valid psychological test is one that
measures what it is intended to measure (Borsboom et al., 2004; Eronen,
2025; Kelley, 1927). By contrast, several influential construct validity
theorists ascribe validity to interpretations of test scores (e.g., Messick,
1989; Clark & Watson, 2019), which may or may not relate to mea-
surement (Hood, 2009). The American Psychological Association (APA),
which is the largest professional and scientific organisation of psychol-
ogists in the United States of America, adopts the latter position: “the
concept of validity is comprehensive and refers not only to test char-
acteristics but also to the appropriateness of test use and to the accuracy
of the inferences made on the basis of test scores” (Sireci & Sukin, 2013,
p. 61; see also American Education Research Association [AERA] et al.,
2014; Appelbaum et al., 2018). Moreover, key APA texts explicitly state
that validity should be ascribed to interpretations of test scores not to
tests (see Table 1).

These two conceptions of validity differ in a number of ways. As
already mentioned, they differ in scope (i.e., restricted to measurement
versus including various interpretations and uses of test scores); and
they differ in where validity is ascribed (i.e., to tests versus in-
terpretations of test scores; Hood, 2009). Other researchers have noted
that, while Borsboom and colleagues’ (2004) focus is on ontology and
the concept of validity itself, Messick (1989) and key APA texts are
concerned with semantics, epistemology, and the validation process
(Borsboom et al., 2004; Hood, 2009; Larroulet Philippi, 2021). Here we
focus on the difference in scope. Whether validity is restricted to mea-
surement or not has important implications for how we define validity
and how we validate psychological measurements. The appropriateness
and justifiability of non-measurement-based interpretations and uses of
test scores (e.g., prediction and diagnosis) are unquestionably important
considerations for psychological test use. Nonetheless, having a concept
of validity that is explicitly restricted to measurement, while other,
non-measurement related interpretations and uses of test scores are
assessed separately, can benefit psychological research in at least two
important ways.

First, a measurement-specific concept of validity can make

5 In this paper, we frequently refer to the use of “tests” and “test scores” in
our discussion of measurement procedures and measurement outcomes. How-
ever, our arguments are intended to cover the full range of psychological
measurement procedures (e.g., performance-based, self-report, and physiolog-
ical measures) and their outputs.

6 As we discuss in Section 3, validity can also be ascribed to test scores under
this conception of validity, whereas the concept of validity put forth by
construct validity theorists ascribes validity to interpretations of test scores.
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Table 1
Validity as referring to interpretations of test scores in key APA texts.

Source

Quote

Test validity chapter in the APA
Handbook of Testing and Assessment in
Psychology (Sireci & Sukin, 2013, p. 61)

“[W]hen evaluating a test, the test itself
is not what is evaluated or validated;
rather, the interpretations or decisions
derived from test scores are what must
be validated. Therefore, the concept of
validity is comprehensive and refers not
only to test characteristics but also to
the appropriateness of test use and to
the accuracy of the inferences made on
the basis of test scores.”

Standards for Educational and
Psychological Testing (AERA et al., 2014,
p- 11)

“Statements about validity should refer
to particular interpretations for
specified uses. It is incorrect to use the
unqualified phrase ‘the validity of the
test’”

Journal Article Reporting Standards for
Quantitative Research in Psychology: The
APA Publications and Communications

“[T]he term validity should refer not to a
test but to the proposed interpretations
of test scores.”

Board Task Force Report (Appelbaum
et al.,, 2018, p. 9)

ascriptions of validity easier to interpret and avoid misinterpretations of
validity claims. This is because, under a measurement-specific concept
of validity, every validity claim pertains to what a test does (or does not)
measure. By contrast, under a concept of validity that includes other
inferences based on test scores and the appropriateness of test uses, an
ascription of validity does not necessarily provide any information about
what a test measures. This is because neither the accuracy of inferences
based on test scores nor the appropriateness of uses of tests are neces-
sarily reliant on what a test measures.

For illustrative purposes, we focus on the distinction between the use
of test scores for measurement versus prediction, which are two of the
most prominent uses of psychological test scores (Smits et al., 2018).
Consider an example from the Standards for Educational and Psychological
Testing (Hereafter “the Standards”; AERA et al., 2014), which are
endorsed by the APA and considered to be a key reference for best
practices in the validation of psychological measurements (e.g., Cizek,
2020; Flake et al., 2017). The Standards describe how scores on a test of
mathematics achievement (what the test measures) could be interpreted
as predicting student success at college-level work (inference based on
test scores) for the purpose of informing college admission decisions
(test use). Crucially, in this example, neither the accuracy of the pre-
diction nor the appropriateness of the test use requires that the test
measures mathematics achievement. For instance, if the test contains
word problems, it might primarily function as a measure of verbal ability
rather than mathematics achievement (Strohmaier et al., 2022). None-
theless, if verbal ability is an accurate predictor of college-level success,
then the test could accurately predict college performance despite being
a poor measure of mathematics achievement. Moreover, if validity is
ascribed based on the appropriateness of the intended interpretation of
test scores, validity can obtain in cases like this, irrespective of what a
test measures. Conversely, even if the test is a very accurate measure of
mathematics achievement, under the broad concept of validity, validity
should not be ascribed in this case if the test is a poor predictor of
college-level success. Thus, as this example illustrates, ascriptions of
validity under the broad concept of validity cannot be assumed to tell us
anything about how well a test measures what it is supposed to measure.
However, if “[v]alidity ... as it is understood by almost everybody except
construct validity theorists—does patently not refer to a property of test
score interpretations, but to a property of tests (namely, that these tests
measure what they should measure)” (Borsboom et al., 2009, p. 138),
then non-measurement based ascriptions of validity might, incorrectly,
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Fig. 2. Causal Complexity and Eyes Test Performance. (A.) The necessary causal relationship for the Eyes Test to be a valid measure of social cognitive ability. (B.)
Illustrative examples of other factors that might be causally relevant for Eyes Test performance drawn from the literature surveyed by Higgins and colleagues (2024).
We have not differentiated causal from non-causal associations in 2B (hence, the absence of arrowheads). Rather, we illustrate that a complex web of likely asso-
ciations needs to be considered when evaluating psychological measurements as causal inferences.

be taken to indicate valid measurement.

A second benefit of a measurement-specific concept of validity is that
it can facilitate the development of clear guidelines for measurement
validation that are based specifically on the necessary and sufficient
conditions for valid measurement. As things stand, it has been argued
that “despite [validity's] centrality to the scientific enterprise, few, if
any, clear standards regarding construct validation have been proposed”
(Grimm & Widaman, 2023, p. 769). Moreover, it has been argued that
the lack of guidelines is due, at least in part, to an overly broad definition
of validity. For example, according to Grimm and Widaman (2023), one
cause of the lack of validity standards is the multifaceted nature of
validity when it includes different interpretations and uses of test scores.
In a similar vein, Borsboom and colleagues (2004) argue that validity
encompasses too many test-related considerations, with the result that
the concept of validity provides limited practical guidance for re-
searchers trying to validate measurements. And Cizek (2012) argues that
the concept of validity “has suffered” because it refers to both the
interpretation of the meaning of test scores and the intended use of test
scores, which are, in his words, “important but incompatible di-
mensions” (p. 35).

As an illustration of how the inclusion of non-measurement-based
interpretations and uses of test scores within the purview of validity

may be inhibiting the development of clear guidelines for the validation
of psychological measurements, we return to the distinction between
measurement and prediction. As we have already discussed with the
example from the Standards about a test of mathematics achievement
being used to predict college-level success, a test's ability to measure an
attribute and its ability to predict an outcome can vary independently.
Even more problematically, there can be a trade-off between a test's
ability to accurately measure a construct and its ability to accurately
predict an outcome (Revelle, 2024; Smits et al., 2018). One reason for
this is that the prediction of an outcome can be enhanced by combining
multiple indicators (e.g., test questions) that each correlate strongly
with the outcome of interest and only weakly with each other (e.g.,
because they measure different things). For example, to predict how well
a student will perform on an exam, combining multiple different in-
dicators that are associated with exam performance but not necessarily
associated with each other (e.g., time spent studying, hours of sleep, and
performance on previous assessment tasks) will likely increase the ac-
curacy of the prediction versus having multiple indicators of a single
factor (e.g., self-reported sleep duration, data from a consumer sleep
tracking device, and electroencephalogram readings as indicators of
hours of sleep).

Conversely, if multiple indicators are to be used to measure a single



W.C. Higgins et al.

attribute, the indicators should correlate with each other and the attri-
bute being measured. For example, we would expect the three indicators
of hours of sleep listed above to strongly correlate with each other,
otherwise, it would be difficult to claim that they each accurately
measure sleep duration. In the context of psychological tests, multiple
items are often combined into a single score that is supposed to measure
a specific psychological attribute. The extent to which these test items
covary is referred to as internal consistency or internal reliability, and
internal reliability is often considered a necessary condition for valid
measurement when multiple items are summed into a single score (e.g.,
McNeish, 2024; Slaney, 2017). However, because internal reliability can
be antagonistic to prediction, a guideline stipulating that internal reli-
ability is necessary for validity would be inappropriate under a concept
of validity that includes both prediction and measurement. This is
problematic because it can create the impression that internal reliability
is not important for valid measurement.

An example of internal reliability evidence being discounted in the
context of measurement can be seen in a debate about the validity of
Eyes Test scores. Higgins and colleagues have argued in several papers
that Eyes Test scores are unsuitable as measurements of social cognitive
ability based, in part, on evidence of unacceptably low levels of internal
reliability and very weak correlations between test items (Higgins et al.,
2024; Higgins et al., 2025; Higgins, Savalei, et al., 2023; 2025). Murphy
and Hall (2024) have cautioned against this conclusion arguing that test
scores with low levels of internal reliability “can [still] have strong value
in predicting external variables” (p. 3; emphasis original). We maintain
that this exchange illustrates how a concept of validity that encompasses
both measurement and prediction can lead to a lack of clarity about the
types of evidence required to validate the use of test scores: Murphy and
Hall (2024) have discounted an important source of validity evidence in
relation to measurement because it does not apply to prediction.

Based on the above considerations, we contend that psychological
research would benefit from a measurement-specific concept of validity.
This could be achieved by limiting the purview of validity to measure-
ment. Alternatively, under a broad concept of validity that includes non-
measurement related interpretations and uses of test scores, “measure-
ment validity” could be a subtype of validity with its own validation
guidelines. Having made our case for a measurement-specific concept of
validity, in Section 3, we turn to the conditions necessary for valid
measurement to obtain. In particular, we build on the position that a
causal relationship from the attribute being measured to the measure-
ment outcome is necessary for valid measurement (Borsboom et al.,
2004; Eronen, 2025).

3. A causal condition for Valid measurement

Drawing on causal theories of measurement (e.g., Trout, 1999),
Borsboom and colleagues' (2004) concept of validity is based on a causal
relationship from the attribute being measured to the measurement
outcome. While noting a dearth of explicit references to causality by
leading validity theorists, they argue that earlier work on validity —
including Loevinger's (1957) seminal paper on construct validity — have
“hinted at” (p. 1062) a causal requirement for valid measurement.
Moreover, they suggest that “it is likely that most researchers think of
construct validity in causal terms, so that one could consider the pro-
posed conception [of validity] to be a kind of underground interpreta-
tion of construct validity” (p. 1062). Focusing on content in the
Standards specific to measurement (versus other interpretations of test
scores), we likewise see evidence of an implicit causal interpretation of
valid measurement. For example, the Standards state that “[i]f the test
specification delineates the [psychological] processes to be assessed,
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then evidence is needed that the test items do, in fact, tap the intended
processes” (AERA et al., 2014 p. 21, emphasis added). A natural inter-
pretation of what it means for a test item to “tap” a psychological process
is that performance on the test item is caused by the psychological
process being tapped.” Moreover, this quote states that evidence for this
(presumably causal) relationship should be provided. Another example
from the Standards implies that a valid assessment of mathematics
reasoning requires test item performance to be caused by mathematics
reasoning:

For instance, if a test is intended to assess mathematics reasoning, it
becomes important to determine whether test takers are, in fact,
reasoning about the material given instead of following a standard al-
gorithm applicable only to the specific items on the test (AERA et al.,
2014, p. 15).

These examples point to a causal relationship from attributes to
measurement outcomes being necessary for valid measurement ac-
cording to the Standards, even though causality is not explicitly
mentioned.® Whether explicit or underground, given that we define
measurement in terms of quantifying the amount of a given attribute an
entity possesses (see footnote 1, we agree that causality is a necessary
condition for valid measurement. If the amount of the attribute can
change (by more than the level of precision of a given measurement
procedure) without causing changes to the measurement outcome, how
can the measurement procedure provide meaningful quantitative in-
formation about the attribute? We can estimate the level of an attribute
based on non-causal sources of information, including measurements of
attributes that are believed to share a common cause with the attribute
of interest or that have been observed to consistently covary with the
attribute of interest. However, for a test to measure an attribute, we
maintain that changes in the attribute must cause changes in the mea-
surement outcomes.

Building on the work of Borsboom and colleagues (2004), Eronen
(2025) recently proposed a “minimal causal condition for measurement: O
is a valid measure of X only if there is a causal relationship from X to O
(emphasis in original, p. 2220). While similar to the concept proposed by
Borsboom and colleagues (2004), it differs in three important respects.
First, Borsboom and colleagues’ (2004) concept of validity requires a
commitment to realism about measured attributes: “The attribute to
which the psychologist refers must exist in reality; otherwise, the test
cannot possibly be valid for measuring that attribute ... Thus, mea-
surement is considered to involve realism about the measured attribute”
(p. 1063). By contrast, Eronen adopts a interventionist account of causal
relevance (Pearl, 2009; Woodward, 2003), which is widely held to
sidestep metaphysical issues concerning causality and the ontological
status (i.e., existence) of the attribute being measured. In particular,
Woodward (2015) presents his interventionist account “as a set of
methodological proposals about explanation and causal inference, rather
than as a set of theses about the ontology or metaphysics of causation” (p.
3577, emphasis in original).

The motivating idea, embraced by philosophers (e.g., Woodward,
2003) and scientists alike (e.g., Cook & Campbell, 1979, pp. 1-36), is
that a causal relationship is one in which “manipulation of a cause will
result in the manipulation of an effect” (Cook & Campbell, 1979, p. 36).
The central notion for many interventionist accounts is that of a “direct

7 This is another example of how the specific requirements for valid mea-
surement can get overlooked or disregarded when validity also includes non-
measurement-based interpretations of test scores.

8 We suggest that the absence of causal language in the Standards is the result
of a widespread “taboo” against explicit causal inferences in nonexperimental
psychological research (Grosz et al., 2020; see also Borsboom et al., 2004;
Eronen, 2025). Indeed, it has been convincingly argued that this taboo
frequently prompts a shift from explicit to implicit expressions of causal in-
ferences rather than a shift away from the causal inferences themselves (Grosz
et al., 2020).
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cause”. According to Woodward (also see Pearl, 2009), “a necessary and
sufficient condition for X to be a direct cause of Y with respect to some
variable set V is that there be a possible intervention on X that will
change Y (or the probability distribution of Y) when all other variables
in V besides X and Y are held fixed at some value by interventions”
(Woodward, 2003, p. 55). This conception is intended to capture the
essence of a carefully designed, randomised experiment because any
statistically significant differences observed in the outcome variable are
likely to be the result of the experimental intervention, and not changes
in various other confounding variables that might be correlated with,
but lie on indirect causal paths to, the outcome variable. For the purpose
of informing psychological research practices, we think it is both
acceptable and preferable to adopt an interventionist account of causal
relevance that captures scientific norms and does not require commit-
ting to particular metaphysical and ontological theories of causation or
causes (Eronen, 2025; Woodward, 2015).

The second difference between the two concepts of validity is that,
unlike Borsboom and colleagues (2004), Eronen (2025) argues that a
causal relationship from an attribute to a measurement outcome is not
sufficient for valid measurement. This is an important distinction to make
in relation to the measurement of psychological attributes due to causal
complexity. As an illustration of how causal complexity makes a
necessary and sufficient causal condition for valid measurement unde-
sirable, consider factors that might influence performance on the Eyes
Test. For the Eyes Test to satisfy a necessary and sufficient causal con-
dition for valid measurement of social cognitive ability, there must be a
causal relationship from social cognitive ability to Eyes Test scores (as
represented in Fig. 2A) such that a hypothetical intervention on social
cognitive ability would cause changes to Eyes Test scores. Of course,
Fig. 2A is a vast oversimplification. In practice, Eyes Test scores are
likely directly and indirectly causally influenced by numerous factors
other than social cognitive ability (see Fig. 2B), which may include
differences in vocabulary (Olderbak et al., 2015); differences in level of
comfort viewing eye stimuli (Higgins, Ross, et al., 2023); differences in
abductive reasoning ability (Higgins et al., 2025); culturally variable
norms and practices around mental state attribution (Luhrmann et al.,
2011); levels of attention, motivation, and effort during task completion
(Stosic et al., 2024); and so on. This makes Fig. 2B a more realistic
representation of the potential factors associated with, and possibly
causally related to, Eyes Test scores.

Like Eyes Test scores, output from other psychological measurement
procedures will almost certainly sit at the centre of complex webs of
causal pathways and associations. Consequently, few (if any) psycho-
logical measurements are only, or even predominantly, caused by the
attribute they are intended to measure. As such, it would be undesirable
to embrace a concept of validity that classifies test scores as valid
measurements of every factor that exerts a causal influence on them,
regardless of the strength of the causal influence (Larroulet Philippi,
2021).° Yet, this would have to be the case if a causal relationship from a
given attribute to test scores were sufficient for valid measurement.

Eronen's (2025) move to make a causal relationship from attributes
to measurement outcomes necessary but not sufficient for valid mea-
surement addresses the issues associated with classifying tests as valid
measures of all constructs that exert a causal influence on test scores.
However, it introduces its own complications. Consider Borsboom and
colleagues' (2004) first necessary condition for valid measurement (i.e.,
that the measured attribute must exist). There is undoubtedly merit to
the argument that, to exert a causal influence, a psychological attribute
must exist (see Hood, 2009). However, it does not follow from this that
establishing the existence of a psychological attribute (rather than
assuming its existence) must be a focus of measurement validation.

9 Variations in causal strength can be conceptualised as differences in the
probability that a change to one variable will result in a change to another
variable (Fitelson & Hitchcock, 2011; Pearl, 2009).
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Indeed, as argued by Eronen (2025), this condition can be sidestepped
by adopting the interventionist account of causal relevance. Similarly, if
causality is necessary, but not sufficient, for valid measurement, then it
is not clear that explicating causal relationships from attributes to
measurement outcomes — rather than assuming the necessary causal
relationship exists — should be the focus of measurement validation.
Moreover, it leaves us with the question of what is sufficient for valid
measurement. '’

We propose that there is a middle ground that addresses both these
issues, whereby a causal relationship from the attribute being measured
to measurement outcomes is in principle sufficient for valid measure-
ment. In particular, a causal relationship is sufficient for valid mea-
surement if it is strong enough that changes to the attribute above the
level of precision of the measurement procedure would cause changes to
the measurement outcome that are proportional to the changes in the
attribute.!' Adopting a necessary, and in principle sufficient, causal
condition for valid measurement secures causality's position at the
centre of the measurement validation process.

Critically, if valid measurement requires a (sufficiently strong) causal
relationship from attributes to measurement outcomes, then a causal
inference is made every time someone claims to have measured some-
thing, whether explicitly recognised or not. If these causal inferences are
made implicitly, they cannot be properly evaluated, which can result in
flawed or unjustified causal inferences going undetected (Bulbulia,
2024; Rohrer, 2018). In the context of empirical research, this could
translate to invalid measurements being uncritically accepted as valid.
By contrast, making the development and refinement of causal models
for measurement procedures — and the accrual of evidence in support of
those models — central to the validation process can provide a struc-
tured approach through which researchers can critically assess psycho-
logical measurements as causal inferences. It also highlights the need to
consider how measurement procedures can instantiate causal relation-
ships from attributes to measurement outcomes when developing psy-
chological measurement tools (Borsboom, 2005). Of course, developing
and evaluating causal models for psychological measurement proced-
ures will be extremely challenging, to say the least (Eronen, 2020,
2025). We return to this issue in Section 5.

A third important difference between Eronen's (2025) and Borsboom
and colleagues' (2004) concepts of validity is that Eronen ascribes val-
idity to test scores while Borsboom and colleagues ascribe validity to
tests.'” Unlike the debate about ascribing validity to tests versus in-
terpretations of test scores, we are not aware of any discussions in the
literature about a distinction between the validity of tests and the val-
idity of test scores; nor does Eronen (2025) draw this distinction be-
tween his and Borsboom and colleagues' concepts of validity. In fact,
Eronen (2025) summarises Borsboom and colleagues' (2004) concept of
validity in the following way: “a test or measurement is valid if and only if
it measures what it is intended to measure” (p. 2219, emphasis added).
This subsumption of tests and measurements under a single concept of
validity is consistent with our impression (without having systematically
reviewed the literature) that the validity of tests and the validity of test
scores are often lumped together and treated interchangeably. In Section
4, we argue that it is important to make an explicit distinction between
the “validity” of tests and the “validity” of test scores, and we describe
four benefits of this distinction in the context of psychological research.

10 we thank a reviewer for pointing out this issue.

11 Or, in some cases, the intervention might cause changes to the probability
distribution of the attribute.

12 Taken in isolation, Eronen's minimal causal condition also appears to
ascribe validity to tests given the use of the phrase “O is a valid measure of X (p.
2220, emphasis added) rather than O is a valid measurement of X. However,
Eronen (2025) specifies that O refers to test scores: “O can refer to any outcome
of a measurement procedure, such as instrument readings or responses to items
in a questionnaire” (p. 2220).
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4. Validity potential versus realised validity

It is important to distinguish between what we refer to as the validity
potential of a measurement procedure in abstracto (e.g., the Eyes Test
itself) and the realised validity of the output from each instantiation of
that measurement procedure (e.g., Eyes Test scores collected in a
particular study). As we define it, validity potential is the probability
that a measurement procedure will produce valid measurements of the
attribute it is intended to measure, such that tests with higher validity
potential have a greater probability of producing valid measurements. >
By contrast, realised validity concerns specific measurement outcomes
and whether they satisfy the criteria for valid measurement. In other
words, a measurement with realised validity is a valid measurement.
Framed in terms of our necessary and in principle sufficient condition for
valid measurement:

O is a valid measurement of X if and only if changes to X above the
level of precision of the measurement procedure cause changes to O
that are proportional to the changes in X.

To illustrate this distinction, consider thermometers. There are
several types of thermometers that have very high levels of validity
potential, including mercury, infrared, and digital thermometers. This
means that a given temperature reading from these types of thermom-
eters is highly likely to be a valid measurement of temperature (i.e., the
measurement will have realised validity). Nonetheless, they do not al-
ways produce valid measurements. For example, if the mercury in a
mercury thermometer freezes, it will not produce valid measurements,
or if an infrared thermometer is held too far from a person's forehead,
the temperature reading will be less accurate. Thus, the validity po-
tential of a thermometer and the realised validity of a given output from
that thermometer are distinct.

The high validity potential of thermometers reflects centuries of
research and scientific advances that have culminated in: (1) a well-
developed theory of temperature, (2) an understanding about how
changes in temperature can reliably produce changes in temperature
readings for each type of thermometer, and (3) a large body of empirical
evidence documenting the contexts in which thermometers reliably
produce valid temperature readings and those in which they do not (i.e.,
the boundary conditions of reliable operation; Chang, 2004). Critically,
our understanding of temperature, how thermometers work, and their
boundary conditions allows us to estimate their validity potential.

Generalising from thermometry, we propose three key factors that
determine the validity potential of a measurement procedure, which
derive from both theoretical and empirical sources. The first factor is the
current state of knowledge about the attribute being measured. The
better we understand an attribute, the better able we will be to design
and evaluate measurement procedures for that attribute. The second
factor, which relies heavily on our understanding of the relevant attri-
bute, is our ability to explain how a measurement procedure can
instantiate a causal relationship from the attribute to the measurement
outcomes. This can take the form of a causal model of the measurement
procedure (see Section 5). The third factor is empirical evidence
demonstrating the range of contexts in which a given measurement
procedure can reliably produce valid measurements.'*

In the context of psychological measurement, we see at least four
benefits to making the distinction between validity potential and

3 Here we focus on the use of tests for measurement. However, this distinc-
tion is also relevant for other uses of psychological tests including prediction
and diagnosis. If this distinction were to be adopted across test uses, it might
clarify things to refer to specific subtypes of validity potential such as “mea-
surement potential”, “predictive potential”, and “diagnostic potential”.

14 We thank a reviewer for pointing out that the distinction between validity
potential and realised validity could be captured in Bayesian terms. We agree
that this would be an interesting direction to pursue.
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realised validity explicit. The first benefit is that validity potential makes
it clear that theoretical and conceptual work, which have been under-
emphasised in the psychological sciences (Bringmann et al., 2022;
Muthukrishna & Henrich, 2019), are critical for valid measurement and,
thus, critical for empirical research. As it stands, the validity potential of
many psychological measurements is likely very low because we do not
have well developed theories of psychological attributes (Muthukrishna
& Henrich, 2019). Rather, there is a widespread, and underappreciated,
lack of conceptual clarity in the psychological sciences (Bringmann
et al., 2022), and there are few instances of attempts being made to
explain how psychological tests might instantiate a causal relationship
from attributes to measurement outcomes. Increasing the validity po-
tential of psychological measurement procedures will require a sub-
stantial commitment to clarifying psychological concepts and
explicating how measurement procedures can instantiate a causal rela-
tionship from attributes to measurement outcomes.'”

A second benefit of an explicit distinction between validity potential
and realised validity is that it reinforces the importance of sample-
specific validity evidence. This dovetails nicely with existing recom-
mendations from the APA regarding the provision of sample-specific
validity evidence in every study (e.g., Appelbaum et al., 2018), which
currently are largely overlooked (e.g., Flake & Fried, 2020). By contrast,
the poor validity evidence reporting practices observed across many
areas of psychological research (see Flake & Fried, 2020) mean that
there is currently little evidence that psychological tests have reliably
produced measurements with realised validity. This limits the validity
potential of psychological measurement procedures since, as we define
it, evidence of realised validity is a key contributing factor to validity
potential.

A third benefit of an explicit distinction between validity potential
and realised validity is that they map onto different stages of the
research process. Validity potential is critical during the design phase of
a study when measurement procedures are selected. At this stage, re-
searchers should consider whether the validity potential of candidate
measures make it reasonably likely that the measurements collected
within their study will be valid, paying particular attention to any
relevant known or probable confounding factors. Careful consideration
of validity potential prior to data collection can help avoid wasting re-
sources on studies where weak validity potential makes it unlikely that
valid measurements will be obtained. For example, a researcher might
rule out the use of the Eyes Test because the weakness of the validity
evidence summarised by Higgins and colleagues (Higgins et al., 2024;
Higgins et al., 2025) and concerns they raised about the design of the
test indicate that the Eyes Test generally has very low levels of validity
potential. By contrast, realised validity is assessed after the data are
collected to determine whether the specific measurements collected in
the study are valid. Realised validity is critical for making inferences
based on measurements and for evaluating the credibility of those
inferences.

A fourth benefit of an explicit distinction between validity potential
and realised validity is that validity potential can accommodate the
intuition that tests themselves can be valid (Borsboom et al., 2004;
Hood, 2012) while avoiding the problematic inference that tests have
context-independent or “unconditional validity” (Larroulet Philippi,
2021, p. 164; see also Newton, 2012). As illustrated by the example of
the frozen mercury thermometer, even measurement procedures with
very high levels of validity potential are not unconditionally valid.
Nonetheless, if validity is ascribed to tests in the abstract, it leaves

15 While beyond the scope of the current paper, our proposed distinction
between validity potential and realised validity is highly compatible with
Chang's (2004) epistemic iteration. In particular, validity evidence can be used
iteratively to inform modifications to measurement procedures and theories of
psychological constructs, which can lead to improvements in the theories,
measurement procedures, and measurement outcomes.
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considerable scope for researchers to uncritically assume that mea-
surements from a test that has been labelled “valid” are valid. In fact,
this would seem a natural interpretation if validity is conceptualised as
“a property of tests (namely, that these tests measure what they should
measure)” (Borsboom, 2005, p. 138). Viewed from the perspective of
unconditional validity, it seems likely that the low levels of reporting of
sample-specific validity evidence for the Eyes Test (Higgins et al., 2024)
is due, at least in part, to a widespread perception that the Eyes Test is a
valid measure, and, therefore, produces valid measurements. However,
despite the problems associated with unconditional validity, measure-
ment procedures must have at least some level of context independent
validity or else we could never generalise research findings. Validity
potential can capture both context-dependent and context-independent
features of measurement procedures, with both contributing to the
validity potential of the measurement procedure. This works because the
three factors that contribute to validity potential have varying levels of
context-dependency. The theory of the attribute should be relatively
context independent. The proposed causal relationship from the attri-
bute to the measurement outcomes should also have a relatively high
level of context-independence. For example, the explanation for how a
mercury thermometer causes changes in the temperature reading is
constant across contexts, and can predict contexts in which confounding
contextual factors will reduce the validity potential of the thermometer.
The empirical evidence based on the realised validity of actual outcomes
from the measurement procedure adds context-specific information to
validity potential. In Section 5, we turn to the question of how to vali-
date psychological measurements as causal inference.

5. Validating psychological measurements as causal inferences

It is extremely challenging to make well-founded causal inferences
(Bulbulia, 2024; Eronen, 2025; Pearl, 2009), and thus, the research
community should accept that the project to validate psychological
measurements as causal inferences will also be extremely challenging. In
fact, despite proposing a minimal causal condition for valid measure-
ment, Eronen (2025) argues that most current psychological measure-
ment cannot meet this requirement, due in large part to the causal
complexity of human psychology and the fact that most psychological
constructs are ill-defined. Moreover, Eronen (2020, 2025) argues that
attempts to identify psychological causes face serious obstacles, even
within an interventionist framework, because, in addition to the chal-
lenges posed by causal complexity and ill-defined constructs, psycho-
logical interventions are “fat-handed.” This means that any given
intervention on a psychological cause is likely to impact multiple factors
simultaneously. He further argues that it is unlikely that confounding
psychological factors can be held fixed. To address these issues while
avoiding problems associated with declaring most psychological mea-
surements invalid, Eronen (2025) proposes a distinction between “hard”
and “soft” measurement. “Hard” measurement is causal, whereas “soft”
measurement does not meet the minimal causal condition but is none-
theless useful. In addition to allowing for psychological measurements
to be valid in a weaker sense, he argues that distinguishing between hard
and soft measurement can draw attention to the need to better under-
stand what psychological measurement is (rather than rejecting it
outright for not meeting the criteria of “genuine” measurement).

As an example of weak measurement, Eronen (2025) suggests that
intelligence tests could have “a degree of validity for predicting aca-
demic achievement” (p. 2226) based on correlations between intelli-
gence test scores and measures of academic achievement, without
requiring a direct causal relationship from intelligence to intelligence
test scores.'® However, in line with our discussion in Section 2 about the

16 This is equivalent to the example, discussed in Section 2, from the Standards
of using a mathematics achievement test to predict success at college-level
work.
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differences between measurement and prediction, we argue that the
reason that causality is not necessary in this case is that this use of the
test does not require that the test measures intelligence. Under our ac-
count, what matters is that the correlation between the test scores and
academic achievement is reliable enough for the scores to accurately
predict academic achievement, irrespective of what the test measures.
Alternatively, if the test scores were to be used to make claims about the
relationship between intelligence and academic achievement, then the
test would need to measure intelligence, and the causal condition would
apply. Consequently, while we agree with Eronen (2025) that it is
important to gain a better understanding of what “psychological mea-
surement” is (and is not) and that psychological data can have uses other
than measurement, we disagree that the introduction of “soft measure-
ment” is the best way to address this issue. Instead, we contend that it is
more useful to make a distinction between uses of test scores that require
the assumption of measurement and those that do not — and to label and
evaluate those uses accordingly. Importantly, if a causal relationship
from attributes to measurement outcomes is necessary for valid mea-
surement, yet most psychological measurements cannot satisfy this
condition, the psychological research community has a serious problem
that it needs to tackle head on. In line with Eronen's concerns, as part of a
process of critical reflection, the research community should be open to
the possibility that some psychological attributes cannot be measured,
either because we do not currently possess appropriate technology or
sufficient theoretical understanding, or because the nature of some
psychological attributes makes them unmeasurable (Michell, 2021).
Crucially, not being measurable “does not mean that such attributes
cannot be investigated scientifically, only that they cannot be measured”
(Michell, 2021, p. 16). Nonetheless, we think it would be premature to
conclude that, if we accept a necessary causal condition for valid mea-
surement, psychological measurement is in principle impossible.

As a starting point for attempting to validate psychological mea-
surements as causal inferences, we suggest turning to the rich existing
and emerging literature on causality and causal inferences in empirical
research (e.g., Bulbulia, 2024; Pearl, 2009; Rohrer, 2024). Returning to
the example of the Eyes Test as a putative measure of social cognitive
ability, to satisfy a causal condition for valid measurement (i.e., changes
in social cognitive ability cause changes in Eyes Test scores) within an
interventionist framework, there must, in principle, be a manipulation
that changes levels of social cognitive ability, and the change in social
cognitive ability must result in a change in Eyes Test scores when all
other relevant factors are held constant. Thus, an important part of the
validation process should be identifying relevant causal factors, assess-
ing their roles relative to the causal relationship of interest, and from
there, considering how best to assess whether the necessary causal
condition is satisfied. Directed acyclic graphs (DAGs'”; Bulbulia, 2024;
Pearl, 2009; Rohrer, 2024; Woodward, 2021) are one tool that could
help researchers develop and test plausible, yet tractable, causal models
for measurement procedures within the context of the complex webs of
associations in which psychological measurements are likely to sit (e.g.,
Fig. 2B).'® DAGs can be useful when assessing validity evidence because
they make the assumptions of the causal model for the measurement
procedure explicit (Rohrer, 2018).

Among other things, DAGs can be used to visualise three key roles
that variables can play relative to a causal relationship between two

17 DAGs constitute simplified models of reality in which variables are repre-
sented as nodes and causal relationships as arrows between nodes; they are
acyclic because they do not contain causal cycles (i.e., there will never be a
causal chain from a variable back to itself).

18 Although beyond the scope of this paper to address, we acknowledge that
there is another epistemic problem lurking here pertaining to variable choice:
how to decide which variables should be included in a given causal model from
the vast number of candidate variables. See Woodward (2016) for further
discussion.
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Fig. 3. Modelling Potential Causal Roles of Variables Relative to Eyes Test Score. (A) DAG representing vocabulary and comfort making eye contact variables as
“confounders” for the relationship between social cognitive ability and Eyes Test scores variables. (B) DAG representing the empathy variable as a “mediator” for the
relationship between social cognitive ability to Eyes Test scores variables. (C) DAG representing the self-perceived social cognitive ability variable as a “collider” for

the relationship between social cognitive ability and Eyes Test scores variables.

variables of interest (Pearl, 2009; Rohrer, 2024). This is important
because a variable's role relative to the causal relationship of interest
determines whether it is desirable to control for changes in that variable.
First, a variable is a “confounder” if it results in a non-causal association
between two variables of interest, making it difficult to assess the
strength of the causal relationship of interest. For example, in Fig. 3A,
we model “vocabulary” and “comfort making eye contact” as con-
founders relative to the hypothesised causal relationship from social
cognitive ability to Eyes Test scores. Controlling for confounders may
help avoid spurious correlations. Second, a variable is a “mediator” if it
transmits the causal effect between two variables of interest. In Fig. 3B,
we model “empathy” as a mediator relative to the causal relationship
from social cognitive ability to Eyes Test scores. Controlling for medi-
ators can reduce the overall association between the variables of inter-
est, leading to an underestimation of the strength of the causal
relationship. Third, a variable is a “collider” if it is a common effect of
the two variables of interest. In Fig. 3C, we model “self-perceived social
cognitive ability” as a collider relative to the relationship from social
cognitive ability to Eyes Test scores, under the assumption that both
levels of social cognitive ability and performance on a test that is
intended to measure social cognitive ability can cause changes to a
person's perception of their own social cognitive ability. Controlling for
colliders can create spurious associations between variables of interest.
Thus, in addition to identifying relevant causal variables, it is critical to
consider the role that each variable might play relative to the causal
relationship of interest. Breaking down complex webs of associations (e.
g., Fig. 2B) into DAGs representing these roles can help us determine
which variables we need to attempt to control for when validating
psychological measurements.

Most psychological attributes are likely difficult, if not impossible, to
manipulate while holding all other causally relevant factors fixed
(Eronen, 2025), which presents a substantial obstacle to evaluating
proposed causal models of measurement procedures. Researchers could
attempt to intervene on psychological attributes using methods that aim
to induce temporary changes to psychological attributes, such as
transcranial magnetic stimulation (TMS) and transcranial direct current
stimulation (tDCS). For example, it has been argued that these tech-
niques applied over different areas of the brain can temporarily increase
or decrease emotion recognition ability (Ando et al., 2021). However,
Eronen's (2020) concerns about the fat-handedness of interventions
would be highly relevant here given that these types of brain stimulation
are unlikely to be precise enough to avoid impacting brain areas asso-
ciated with psychological attributes other than the target attribute.

Sources of validity evidence that do not employ manipulations can
also contribute to the evaluation of causal models of measurement
procedures. These sources of validity evidence will be imperfect.
Nonetheless, in combination, imperfect sources of evidence can poten-
tially converge toward what Wimsatt (2007) refers to as “robustness”
(see also Bringmann & Eronen, 2016; Eronen, 2015). Alternatively,

when evidence does not converge, it can be used to refine or reject the
causal model or measurement procedures. This use of imperfect,
converging sources of evidence to support the validity of psychological
measurements is already a key recommendation of current validation
guidelines, but without the explicit focus on causal relationships. Here
we briefly consider how three widely used sources of validity evidence
described in the Standards and seminal works on construct validation
(see Flake et al., 2017 for a summary) could be interpreted in the context
of assessing causal models of measurement procedures, while high-
lighting key limitations with each type of evidence.

The first source of validity evidence is factor analysis, which is used
to evaluate the factor structure of test scores based on patterns in the
covariances (e.g., correlations) between test items. The aim of factor
analysis is to identify patterns that are consistent with the existence of
one or more latent (i.e., unobservable) factors that influence (or cause)
performance on test items. In the case of the Eyes Test, all items are
intended to measure a single psychological attribute, thus, we would
expect the pattern of covariance between items to be consistent with a
single-factor model in which a single latent factor influences perfor-
mance on all test items. By contrast, if a test is designed to measure
multiple attributes, we would expect the pattern of covariance between
items to be consistent with the existence of multiple latent factors. Key
limitations of factor analysis are that it cannot tell you what a test
measures (Watts et al., 2023) and multiple factor models can potentially
explain the same dataset similarly well (van Bork et al., 201 7).19

A second source of validity evidence is known groups validity evi-
dence. In known groups validity evidence, the average scores of two
groups that are “known” to differ on the specific attribute that a test is
intended to measure are compared to see whether the average scores of
each group are consistent with these “known” differences. For example,
alexithymia is a subclinical condition characterised by difficulty recog-
nising one's own emotional states, which is associated with poorer
ability to recognise emotions in other people (Oakely et al., 2016). In the
context of assessing the Eyes Test as a measure of emotion recognition
ability, if differences in emotion recognition ability cause differences in
Eyes Test scores, then we would predict that the average Eyes Test score
would be lower for a group of people with alexithymia than for a group
of people without alexithymia. A key limitation of known groups val-
idity evidence is that it relies on the assumptions that the two groups of
people actually differ in terms of the particular psychological attribute
of interest and that differences in average test scores between the two
groups are caused by this difference in the target attribute. However, in
practice, performance differences might be caused by construct-
irrelevant factors (AERA et al., 2014).

19 The insensitivity of factor analysis results to specific sources of variance was
strikingly demonstrated by Maul (2017), who showed that even responses to
Likert scales comprising nonsense items can have an excellent factor structure.
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A third source of validity evidence is convergent validity evidence. In
the case of convergent validity evidence, strong correlations with
another test that is intended to measure the same construct support the
validity potential of a measure. In the context of a causal relationship
from attributes to measurement outcomes, measurements from two
measures of the same construct should be highly correlated because
changes to the target construct should cause changes to the measure-
ment outcomes from both measures. Limitations of convergent validity
evidence include its reliance on the assumption that the alternative test
produces valid measurements of the target attribute and the assumption
that correlations in performance on the two tests occur because both tests
measure the attribute of interest (Kellen et al., 2021).

While far from comprehensive, in this section we have illustrated
how the psychological research community might begin to approach the
challenge of validating psychological measurements as causal inferences
using existing methods and tools. Given the challenges posed by causal
complexity, a lack of conceptual clarity, and the fat handedness of
psychological interventions (Bringmann et al., 2022; Eronen, 2020,
2025), we anticipate that the results will be disheartening and that as-
sessments of psychological measurements as causal inferences will
indicate that many existing psychological measurements are not valid
and many psychological measurement procedures have very low val-
idity potential. However, if this proves to be the case, the scientific merit
of psychological research will benefit in the long run if we take the
necessary steps to develop better measures and/or explore alternative
methods for studying psychological phenomena.

6. Conclusion

In this paper, we proposed a concept of validity that we argued has
greater practical utility than the concept of validity underlying influ-
ential best practice guidelines. Drawing on the widely used but inade-
quately validated Eyes Test as an example of validation failure, we
described how three key features of our proposed concept of validity can
encourage better validation practices. The first key feature is that our
concept of validity is explicitly restricted to measurement, which we
argued can concomitantly make the requirements for valid measure-
ment clearer and make validity claims easier to interpret. The second
key feature is a causal condition that is both necessary and, in principle,
sufficient for valid measurement. Although we acknowledged that
causal complexity poses a significant barrier to achieving valid psy-
chological measurement given a necessary causal condition, we high-
lighted how the causal inference literature can serve as a starting point
for evaluating psychological measurements as causal inferences. The
third key feature is that our concept of validity makes an explicit
distinction between validity potential, which applies to measurement
procedures in abstracto, and realised validity, which applies to the
output from specific instantiations of a measurement procedure. In
closing, we encourage the psychological research community to priori-
tise the vital, yet extremely challenging tasks of developing measure-
ment procedures with high levels of validity potential and routinely
assessing the realised validity of measurement outcomes.
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