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a b s t r a c t
Personality assessment helps us to predict how people behave under various circumstances or how well a
person might perform within certain roles. However, there are reasons to question the supposed ‘construct validity’ of tests designed to assess various personality attributes including dispositional traits.
To demonstrate this, the paper ﬁrst discusses a realist account of test validity where validity requires that
both the attribute exist and that changes in the attribute are causally related to changes in test scores.
The paper demonstrates that the validity for tests of dispositional traits is questionable given conceptual
problems with traits existing as within-person attributes capable of causing changes in test scores. The
widespread reliance on Likert-style response formats is then discussed in relation to the assumed quantitative structure of personality attributes. Based on a realist view of measurement, the uncritical adoption of a representational theory of measurement within personality research means that the validity of
all personality tests claiming to ‘measure’ personality attributes is questionable. Suggestions for addressing test validity in personality assessment are then discussed in terms of paying greater critical attention
to personality theory itself and adopting a realist theory of assessment and measurement.
Ó 2014 Elsevier Ltd. All rights reserved.

1. Introduction
Personality assessment currently helps predict how people
behave under various circumstances or how well a person might
perform within certain roles (e.g., Barrick, Mount, & Judge, 2001;
Berry, Ones, & Sackett, 2007; Furnham & Fudge, 2008; Salgado,
2003). However, what personality tests are actually assessing is
not entirely clear and whether personality variables such as dispositional traits are even sensibly formulated remains a matter of dispute. The speciﬁc issue here concerns the clarity of personality
attributes such as dispositional traits as found in the Five Factor
Theory (FFT) and Model (FFM) (Costa & McCrae, 1995, 2008,
2009). Long-standing arguments propose that dispositional traits
are descriptive summaries reiﬁed into within-subject attributes
and then erroneously used to explain individual behaviour (Boag,
2011a, 2011b; Cervone, 1999, 2004, 2005; Kroger & Wood, 1993).
Consequently, whether personality assessment procedures assess
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what they purport to assess is questionable because the understanding of the personality attribute itself is confused.
The aim of this paper is to address the issue of validity in personality assessment procedures and to demonstrate the signiﬁcance of theory for developing valid personality tests. The paper
ﬁrst discusses Borsboom, Mellenbergh, and van Heerden’s (2004)
realist account of test validity. This realist position is applicable
to any personality tests claiming to assess actual personality attributes, including tests of dispositional traits, where traits are
hypothesised to be attributes that are causally reﬂected in personality test scores (e.g., Costa & McCrae, 1995, 2008, 2009). While
there are limitations with Borsboom et al.’s (2004) account with
respect to assuming that attributes are quantitative (Michell,
2009b), a realist account of test validity provides two criteria for
valid assessment: (i) the attribute in question exists, and; (ii) that
differences in the attribute are causally reﬂected in differences in
scores upon the assessment outcomes. As will be developed, the
immediate problem with the assessment of dispositional traits is
that neither (i) nor (ii) are satisﬁed: the reality of dispositional
traits is questionable given logical problems in their conceptualisation. Speciﬁcally, dispositional trait accounts appear to reify
person–situation relationships into attributes possessed by individuals and the subsequent problem of circularity precludes any
causal inﬂuence of traits upon test performance (Boag, 2011a,
2011b). The paper then turns its attention to the broader issue of
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measurement in personality research and the lack of attention to
the scientiﬁc task of quantiﬁcation. The widespread reliance on
self-report, Likert-style response formats is discussed in relation
to the assumed quantitative structure of personality attributes.
Based on arguments developed by Michell (1999, 2008, 2009b),
the validity of all personality tests claiming to ‘measure’ personality attributes is questionable given the uncritical adoption of a representational theory of measurement within personality research.
Suggestions for addressing test validity in personality assessment
and measurement are then discussed in terms of paying greater
critical attention to personality theory itself and adopting a realist
theory of measurement.
2. What is meant by ‘construct validity’?
In their inﬂuential text on statistics and mental tests Lord,
Novick, and Birnbaum (1968) claim that ‘‘[f]or scientiﬁc purposes,
the most important characteristic of a test is its construct validity’’
(p. 278, their italics) and later Clark and Watson (1995) write that
‘‘[i]t has become axiomatic that (publishable) assessment instruments are supposed to be reliable and valid’’ (p. 309). Presumably
all modern day personality test constructors would make some
claim that their tests purport to assess some actual feature of persons. In this sense most researchers can be described as realists
insofar as they accept that personality attributes exist, which provides a basis for the common view of ‘construct validity’—whether
the test validly assesses what it is meant to assess (Borsboom,
Cramer, Kievit, Zand Scholten, & Franic, 2009; Borsboom et al.,
2004). Indeed, whether acknowledged or not, realism underlies
the scientiﬁc aim of discovering facts about the world and any subsequent psychometric practice (Haig, 2014; Hood, 2013; Petocz &
Newbery, 2010). Unlike Cronbach and Meehl’s (1955) account of
construct validity, however, where validity concerns how a ‘construct’ relates to theoretical and observational terms within a
nomological network (rather than directly considering the nature
of the attribute itself), a realist account of test validity places the
burden upon the ontological status of the attribute of interest and
its causal role in producing variations in test scores (Borsboom
et al., 2004, 2009; see also Hood, 2009, 2013). What is important
here for test validity is the relationship of the attribute to the test
score: validity involves a relation, and speciﬁcally a causal relation
between an attribute X and the scores on some assessment procedure Y. As a causal theory both the attribute must exist independently of the assessment procedure and differences in the
attribute must be responsible for differences (either directly or indirectly) in scores upon the assessment procedure (in a similar manner to how changes in actual temperature lead to changes in the rise
and fall of mercury within a thermometer) (Borsboom et al., 2004, p.
1066; cf. Cramer et al., 2012a, p. 414). None of this should be particularly controversial for most personality trait researchers since
traits are taken to be real attributes of persons that are causally
reﬂected in trait-assessment procedures (e.g., Costa & McCrae,
1995, 2008, 2009). Nevertheless, the situation is further complicated by the array of terms used (including ‘constructs’, ‘factors’,
‘latent variables’, ‘theoretical variables’, etc.), and while such terms
are often treated as synonyms, it is not at all clear that they in fact
are (see, for instance, Maraun & Gabriel, 2013).
This realist view of test validity provides two fairly obvious criteria for assessing the validity of any given test, the ﬁrst of which
(that the attribute exists) is necessary for the second to obtain:
If something does not exist, then one cannot measure it. If it
exists but does not causally produce variations in the outcomes
of the measurement procedure, then one is either measuring
nothing at all or something different altogether. Thus 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]
As Borsboom et al. (2004) note, an immediate implication of
this view of validity (viz. that validity requires a real attribute causally inﬂuencing assessment procedures) is that the central issue
under investigation here is primarily ontological—i.e., concerning
what the attribute actually is—rather than epistemological—i.e.,
how we come to know the attribute—since coming to know about
any attribute requires that the attribute exist in the ﬁrst place.
Additionally, for variations in test performance to reﬂect changes
in the attribute, one further requires an account of process (a theory of response behaviour) to address how the attribute comes to
be reﬂected in test performance. Any theory of response process
itself is also necessarily embedded within a broader philosophical
position that entails some commitment to an ontological stance
(such as determinism) and the logic of explanation (e.g., causes
and effects need to be logically distinct—see Hibberd, 2014). Consequently, since creating valid assessment procedures requires
both theory about the nature of the attribute and about how the
attribute comes to inﬂuence test scores, test validity cannot be outsourced to statistical analyses because such analyses assume valid
assessment in the ﬁrst place: ‘‘the problem of validity cannot be
solved by psychometric techniques or models alone. On the contrary, it must be addressed by substantive theory. Validity is the
one problem in testing that psychology cannot contract out to
methodology’’ (Borsboom et al., 2004, p. 1062).
Before continuing it should be said that while Borsboom et al.
(2004) provide a welcome approach to test validity by addressing
the ontological status of the attribute in question (prior to developing assessment procedures), there are further questions concerning
the precise nature of quantitative attributes and whether personality attributes are necessarily measureable (see Section 4 of this
paper; see also Michell, 1999, 2009b, 2013). However, for present
purposes we turn to a critical assessment of the dispositional trait
concept to demonstrate that as the concept stands, there are
doubts that any trait-assessment procedures are valid for the simple reason that dispositional traits appear to be ﬁctitious entities.
3. Personality traits and test validity
The most commonly assessed personality attribute is that of the
personality trait and while there are a variety of trait approaches,
traits are generally seen as intra-individual ‘temperament-like
variables’ (Matthews, Deary, & Whiteman, 2003; McCrae & Costa,
1995; McCrae et al., 2000). The identiﬁcation of traits has been
guided by the lexical approach to personality (traceable to Galton,
Thurstone, and Cattell, amongst others—Digman, 1990; Goldberg,
1990; Matthews et al., 2003), utilising trait-term adjectives in language, as well as factor-analytic studies, to develop hierarchical
models that identify higher level broad factors from clusters of
lower level traits and speciﬁc acts (Eysenck, 1991, 1997;
Goldberg, 1990; Matthews et al., 2003; McCrae & Costa, 1997).
Traits are commonly considered latent variables that underlie differences in observable test performance—‘‘a trait is not an observable attribute of an individual. Only its behaviour manifestations
can be observed’’ (Carr & Kingsbury, 1938, p. 509; cf. McCrae &
Costa, 1995, 2008)—and roughly between three and 16 traits have
been identiﬁed (see Cattell, 1957; Eysenck, 1991, 1997).
The Five Factor Theory (FFT) is generally considered to be the
dominant trait approach and proposes that ﬁve traits (openness
to experience, conscientiousness, agreeableness, extraversion, neuroticism) are universal, biologically-based endogenous tendencies
or dispositions (Costa & McCrae, 1997, 1999, 2000, 2008, 2009).
As the hypothesised ‘‘underlying causes of behaviour’’ (McCrae &
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Costa, 1995, p. 236; cf. Costa & McCrae, 2008, 2009) these traits, in
principle, fulﬁl the necessary conditions of validity insofar as the
attribute is hypothesised both to exist and be causally related to
(test) performance. As McCrae and Costa (1995) write, ‘‘the causal
argument is in principle clear: traits as underlying tendencies
cause and thus explain (in general and in part) the consistent patterns of thoughts, feelings, and actions that one sees’’ (p. 236).
3.1. Traits, dispositions and the problem of reiﬁcation
On the account of test validity discussed here, if the attribute
does not exist, then ‘‘the test is not valid for measuring that attribute, no matter how useful the test may be for prediction or selection or how well it may fulﬁl other functions’’ (Borsboom et al.,
2004, p. 1065). Since traits are hypothesised causes of behaviour
(including test performance) a ﬁrst step then in assessing the validity of dispositional trait tests is to examine the coherency of the
trait hypothesis using conceptual analysis. Conceptual analysis
involves assessing the logical coherency of concepts, theories,
and hypotheses, and further contributes to the interpretation of
empirical ﬁndings, as well as shaping meaningful and valid avenues for future research directions (Bell, Staines, & Michell, 2000;
Boag, 2011a, 2011b; Machado & Silva, 2007; Petocz & Newbery,
2010; Wakeﬁeld, 2007). Of particular relevance here, conceptual
and theoretical work can be used to extricate the logically sound
features of theories and reject the incoherent aspects (before
attempting to execute empirical tests). As Machado and Silva
(2007) write, ‘‘[s]cience has always included the screening of concepts and arguments for clarity and coherence’’ (p. 680), and if a
theory fails the logical test, then it can be rejected a priori, since
an incoherent theory cannot give rise to coherent hypotheses
(Petocz & Newbery, 2010). Furthermore, while not always appreciated, any researcher more or less necessarily conducts conceptual
research, implicitly or explicitly, since (for example) formulating
scales and tests must be guided by some conceptualisation of what
one is looking for.
Conceptual analysis is also essential for addressing the ﬁrst criterion of test validity in a realist account, viz. addressing the ontological status of the attribute in question. While there are many
possible approaches to conceptual research (see, for instance,
Moors & De Houwer, 2006; Wakeﬁeld, 2007), a realist approach provides a cogent position for examining the coherency of theories and
concepts, in part due to it clarifying the important, but often poorly
appreciated, distinction between qualities (or properties) and relations. As Mackie (1962) writes, ‘‘a quality is an intrinsic feature of
a thing, it belongs to the thing itself, whereas a relation holds
between two or more things’’ (p. 266), and more speciﬁcally, relations involve at least two or more distinct terms that must have their
own intrinsic properties (to constitute what stands in the relation):
Anything that can stand . . . in any relation at all, must have at
least some intrinsic properties. If that were not the case . . . then
we could not understand what it was that was said to have
those relationships. A relation can only hold between two or
more terms, and a part of what is involved in seeing those terms
as related is being able to see them as distinct, that is, as each
having its own intrinsic properties, so that we can say what
the terms are that are related. This means that each term of
the relation must be able in principle to be described without
the need to include any reference to its relation to the other
[Maze, 1983, p. 24, his italics; cf. Maze, 1954, p. 231; Michell,
1988, p. 234]
The ﬁrst question then is to ask precisely what is meant by a
‘dispositional trait’ because if traits are to stand as an intra-individual attributes causing (test) behaviour then we need to know what
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they actually are and how they come to cause variations in test
performance (Boag, 2011a, 2011b). The ﬁrst problem, however, is
that concepts such as dispositions and tendencies do not appear
to actually refer to speciﬁc attributes (i.e., qualities/properties of
persons) but instead summarise what a person is likely to do
(e.g., persons S is disposed to do y or S has a tendency to do z).
To say, for instance, that an object has a ‘fragile’ disposition is to
say that under certain circumstances (i.e., in relation to other
things) the object will behave in a particular manner. So if we ask
speciﬁcally what a disposition or tendency actually is, the answer
tends to be in terms of a relation (S tends to do x) rather than saying anything about the intrinsic features of persons (see Boag,
2011a, 2011b). In terms of the ontological requirements for test
validity, the dispositional account thus offers only an implicit reference to what it is that brings such effects about: ‘‘to say that glass
is fragile is to say that there is something about it which would
help causally to bring about its breaking, but not to say what that
something is’’ (Mackie, 1977, p. 364).
Similarly so for personality attributes: for instance, deﬁning the
trait of ‘extraversion’ in terms of a ‘tendency’ does not provide any
real idea of what it is that is relevant to explaining extraverted
behaviour. The tendency, if anything, is a relation between a person
S and some situation p (SRp). Since relations cannot be reduced to
either term of the relation (either S or p; see Maze, 1983), traits,
so deﬁned, appear precluded from existing as intrinsic properties
of persons that could causally inﬂuence (test) behaviour. While
no one is disputing that there will be relevant properties of a person
S contributing at least in some way to the response between S and
situation p (for instance, in terms of nervous system properties—
Eysenck, 1967, 1997), by deﬁning traits as dispositions (or tendencies), the trait theorist is necessarily committed to the position that
traits are greater than S’s properties (i.e., traits cannot be reduced to
anything less than the relationship between those properties of the
individual and situations—SRp). Accordingly, traits as ‘tendencies’
and ‘dispositions’ (e.g., McCrae, 2004; McCrae & Costa, 1995,
1999, 2008) fail the logical test since they appear to confuse person–situation relationships with within-subject attributes.
The speciﬁc confusion committed here is the logical error of reiﬁcation. Reiﬁcation involves mistaking relations with properties (Bell,
Staines, & Michell, 2001; Boag, 2011a, 2011b; Passmore, 1935), and
pertinent here to the trait-concept is confusing what something
does with what it is: consistent patterns of behaviour (what a person
does) appear to become reiﬁed into properties and then used to
explain those same behaviours (Boag, 2011a). There is, of course,
nothing problematic with hypothesising that people differ on some
within-subject variable X and that X is causally relevant to explaining individual differences in behaviour Y. However, here the logic of
explanation needs to be kept in mind. If traits are within-subject
attributes that causally explain behaviour then traits must also be
logically independent of the behaviours that they are said to cause
(i.e., causes and effects cannot be conﬂated), for to say otherwise
is to subscribe to circular explanation. Circular explanation occurs
when the term used to explain some effect (the explanans) is equivalent to the effect that it is said to explain (the explanandum), such
that the explanation for some occurrence is the occurrence itself
(Bell et al., 2001; Boag, 2011a, 2011b). This easily occurs whereby
the description of behaviour becomes mistakenly treated as a property of persons and then used to explain that same behaviour (a
problem raised at various times in the history of modern psychology—Bandura, 1999; Boag, 2011a, 2011b; Cervone, 1999; Howe,
1990; Kroger & Wood, 1993; Maze, 1954; Skinner, 1953).
To demonstrate the circularity of trait-explanations, consider
the problem of ‘verbal-magic’. ‘Verbal-magic’ involves ‘‘giving a
name to a certain kind of event and then using the name as if it
accounted for the occurrence of that kind of event’’ (Maze, 1954,
p. 226; his italics). One problem with verbal magic is that we have
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only the illusion of knowing the relevant causes when in fact we
have no clear idea of what the actual causes are (cf. Boag, 2011a;
Cervone, 1999). To illustrate this, consider Terracciano and
McCrae’s (2012) recent defence of the causal role of traits by analogy with explaining the ﬂocking behaviour of birds via the concept
of a ‘ﬂocking instinct’:
Presumably some species ﬂock because they have evolved a
mechanism, or suite of mechanisms, that allow each bird to
respond to its environment in ways that give rise to ﬂocking
behaviour. Loosely, we can call this set of mechanisms a ﬂocking
instinct, present in some species but not others. Surely it is
meaningful to say that the innate ﬂocking instinct is a cause
of ﬂocking behaviour, because when it is absent, ﬂocking does
not occur
[Terracciano and McCrae, 2012, p. 449, their italics]
However, here Terracciano and McCrae commit the same spurious reasoning as early 20th century instinct theorists such as
McDougall (1923) who believed that instincts could be identiﬁed
from observing behavioural goals (pp. 118–119). The speciﬁc problem here is that attributing an instinct to explain any given behaviour is vacuous since we have then as many instincts as there are
recognisable acts of behaviour, as well as no behaviour-independent evidence for the supposed instinct. Holt, commenting on
McDougall’s instinct theory in the 1930s, recognised this specious
explanatory strategy:
. . . man is impelled to action, it is said, by his instincts. If he goes
with his fellows, it is ‘‘herd instinct’’ which activates him; if he
walks alone, it is the ‘‘anti-social instinct’’; if he ﬁghts, it is the
‘‘pugnacity instinct’’; if he defers to another it is the instinct of
‘‘self-abasement’’; if he twiddles his thumbs, it is the thumbtwiddling instinct; if he does not twiddle his thumbs, it is the
thumb-not-twiddling instinct. Thus, everything is explained
with the facility of magic—word magic
[Holt in Yankelovich, 1973, p. 413]
Cramer et al., in reply to Terracciano and McCrae, similarly
observe that any appeal to a ‘ﬂocking instinct’ is comparable to
saying that since ‘‘some women prefer high heels whereas others
do not . . . it must be so that an underlying instinct to wear high heels
exists that causes these behavioural differences between women’’
(Cramer et al., 2012b, p. 454, their italics). In other words, to
attempt to explain any given behaviour by proposing an instinct
(or faculty, etc.) responsible for it is simply vacuous since the ‘evidence’ for the instinct is always available:
Drives [instincts] speciﬁed by aim can be postulated without
check, because the ‘evidence’ for them is always available: the
observed behaviour they were postulated to explain. Any commonly occurring behaviour can be ‘explained’ by saying there
must be an instinct or drive behind it, but it is only a pseudoexplanation.
[Maze, 1993, pp. 462–463; cf. Freud, 1915, pp. 123–124.]
Thus, if traits are identiﬁed solely from what people do (or say
that they do), and subsequently used to explain the same behaviour that they are inferred from, then traits become the thumbtwiddling instincts of the 21st century. What is instead required
is an account of what traits actually are, rather than what they
are said to do. If there is no independent evidence for dispositional
traits apart from the behaviour that traits are said to explain then
we have simply again ‘‘an instance of word-magic, an instance of
the fallacy of reiﬁcation, inventing entities in an ad hoc fashion to
do explanatory jobs. Such entities have no qualitative nature of
their own; their sole existence lies in observed relations of certain
kinds . . .’’ (McMullen, 1982, p. 224).

Let us then return to the question of the ontology of traits since
this is essential for considering test validity. A variety of causal
dynamics could potentially rescue the trait concept from the logical problems discussed above (see, for instance, Gerber, 2011). Perhaps the trait concept could be salvaged in terms of biological
attributes (along, say, the lines of Eysenck’s (1967, 1997) theory).
However, McCrae and Costa reject characterising traits as biological attributes since traits are ‘psychological structures’ (McCrae &
Costa, 1995, 1999): ‘‘traits are . . . real psychological structures’’
(McCrae, 2004, p. 4) and ‘‘ours is a psychological theory of personality. We do not equate basic dispositions with biological
constructs, nor have we offered a psychobiological theory of personality . . .’’ (McCrae & Costa, 1995, p. 239). Perhaps, then, traits
refer to constellations of desires and beliefs contributing to consistencies in behaviour? McCrae and Costa however explicitly reject
this suggestion, instead classifying desires and beliefs as effects of
traits (‘characteristic adaptations’) (McCrae & Costa, 1995, p. 230;
McCrae, 2004, p. 5). So what, then, are the features of these psychological traits? Well, according to McCrae and Costa we can never
know: ‘‘traits . . . are directly accessible neither to public observation nor to private introspection. Instead, they are deeper psychological entities that can only be inferred from behaviour and
experience’’ (McCrae & Costa, 1999, p. 143, their italics). That is,
traits are immune to empirical criticism, comparable to other
hypothesised ‘variables’ such as the ‘soul’ (see Boag, 2011a, pp.
234–235) and so even if traits exist we could never know anything
about such attributes to know that we are validly assessing them.
The conclusions above are hardly novel and will not be news to
trait-theorists themselves (e.g., McCrae & Costa, 2008) and have
been discussed similarly in connection to intelligence as an explanatory variable (e.g., Gould, 1981; Howe, 1990; Passmore, 1935). In
many respects a pressing question for psychology is why reiﬁcation persists (Boag, 2011a). However, there is of course nothing
to prevent us from deﬁning traits as person–situation relations
(cf. Mischel & Shoda’s (1995) if . . . then . . . situation–behaviour signatures). Recognising traits as person–situation relationships
would mean that we can begin asking appropriate questions concerning the terms of the relation and the actual causal dynamics
underlying those relationships. For example, if the processes mediating if . . . then . . . person–situation relationships end up entailing
combinations of cognitive–affective units (Mischel, 2004; Mischel
& Shoda, 1995), motivational drives and affective systems (Maze,
1983; Panksepp, 2005) and/or various evolutionary-adaptive processes (Marsh & Boag, 2013) (etc.) then we are a step closer to providing a logically coherent explanatory account of trait-relations
that could help provide an understanding of the relationship
between attributes, response process, and test performance, which
is necessary for valid tests of personality.
3.2. Misinterpreting factor analysis as a source of the problem
The problems of reiﬁcation and circular explanation appears to
arise (at least, in part) through factor analytic research which identiﬁes behaviourally-recurrent trends in populations, and then mistakenly uses these trends to identify intrinsic features of persons
causing those same item responses (Marsh & Boag, 2013; see also
discussion concerning confusing between-subject variability with
within-subject variables—Borsboom, Mellenbergh, & van Heerden,
2003; Cervone, 2005; Lamiell, 2007, 2013; Vautier, 2011; Vautier,
Lacot, & Veldhuis, 2014; Vautier, Veldhuis, Lacot, & Matton, 2012).
In this respect the limits of factor analysis are often not carefully
considered (Guilford, 1975, p. 802; cf. Matthews et al., 2003),
although it is also worth noting that many early factor analytic
researchers were well aware of the potential of reifying false dispositions, such as inferring that someone has an ‘irritating disposition’
because s/he is annoying to others (e.g., Carr & Kingsbury, 1938;
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Thomson, 1951, p. 59; see also Anastasi, 1961, p. 347). Note, too,
that identifying factors easily oversimpliﬁes the situation by suggesting that a single attribute (e.g., extraversion) explains behaviour
(e.g., sociability) rather than appreciating the complexity of causes,
effects and causal ﬁeld (cf. Cramer et al., 2012a, p. 417; Nilsson,
2014, p. 21).
Furthermore, in terms of test validity, factor analysis gets it the
wrong way round: the test scores employed within factor analyses
assume that the tests are valid in the ﬁrst place, but of course, if
they are not, then how can validity suddenly emerge from
invalidity?
What is constitutive of validity is the existence of an attribute
and its causal impact on scores. Therefore, if one does not have
an idea of how the attribute variations produce variations in
measurement outcomes, one cannot have a clue as to whether
the test measures what it should measure. No table of
correlations, no matter how big, can be a substitute for knowledge of the processes that lead to item responses. The knowledge of such processes must be given by substantive
psychological theory and cannot be based on methodological
principles.
[Borsboom et al., 2004, p. 1068]
Consequently, the top-down factor analytic approach is not a
valid procedure for understanding either the nature of the attribute
in question or the causal mechanism pertinent to understanding
precisely how the attribute inﬂuences test scores. Instead, rather
than jumping to producing assessment procedures to help identify
traits (devising procedures, collecting data, and using factor analysis to deduce attributes), one needs to ﬁrst develop a coherent theory of traits in order to develop valid assessment procedures, a
point observed by Boring as early as the 1920s:
The more we know of the intimate nature of the entity with
which we are dealing the more accurate and complete can our
descriptions become. But, if in psychology we must deal—and
it seems we must—with abilities, capacities, dispositions and
tendencies, the nature of which we cannot accurately deﬁne,
then it is senseless to seek in the logical process of mathematical elaboration a psychologically signiﬁcant precision that
was not present in the psychological setting of the problem. Just
as ignorance will not breed knowledge, so inaccuracy of deﬁnition will never yield precision of result.
[Boring, 1920, p. 33; cf. Cattell, 1943; Michell, 2009a]
The basic upshot from this discussion—and it really is a fairly
obvious point—is that developing valid assessment of any attribute
requires a coherent theory of the attribute prior to developing
assessment procedures. Conversely, if a researcher is confused
about an attribute (and worse, if s/he does not know that s/he is
confused) then it is difﬁcult to see how appropriate tests of the
attribute could ever be developed. Simply put, how can anyone
devise a test of X without clearly knowing what X is? Accordingly
there is an essential role of theory to guide personality assessment
by providing a more precise understanding of what is actually
being talked about prior to developing tests (Boag, 2011a, 2011b;
Borsboom et al., 2004, 2009; Petocz & Newbery, 2010).
4. Valid tests and the theory of measurement
The preceding discussion indicates that we are simply not in a
position to assess the test validity of dispositional trait assessment
procedures simply because, at best, the trait concept is too vague,
and at worst, traits are ﬁctitious attributes derived from reifying
behaviour. However, there is a further problematic assumption in
much personality assessment concerning whether we are entitled
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to claim to be measuring personality attributes in any serious
meaning of the word. Consider the way that personality tests are
commonly constructed: a number of items are developed and then
individuals either respond to behavioural descriptions (e.g., I tend
to avoid parties) or judge others (e.g., to what degree is John fearful?)
(Digman, 1990) and the collected data are then reduced via factor
analysis to a smaller set of factors in order to understand the trait
attribute (see Goldberg, 1990). Within this process, numerical values are assigned to the trait (the ‘theoretical’ variable) and thus a
representational theory of measurement is typically employed.
The representational theory of measurement proposes that measurement ‘‘is the assignment of numerals to objects or events
according to rule’’ (Stevens in Mari, 2005, p. 263; cf. Stevens,
1946) and is the common approach to measurement in personality
research (e.g., Haslam, 2007). Numerical values are commonly
assigned to hypothesised personality attributes via Likert-style
response formats (i.e., numerical rating responses on a scale of
strongly disagree = 1 to strongly agree = 5). This assignment of
numerals is then typically ‘treated’ as interval scale of measurement (where the intervals are believed to be equidistant), even if
properly considered nominal or ordinal data. While seemingly irrational, this approach nevertheless was sanctioned by Lord et al.
(1968) who explicitly ‘‘treat . . . measurement as having an interval
scale properties, although it is clear that the measurement procedure and the theory underlying it yield only a nominal or, at best,
an ordinal Scale’’ (p. 22), a view that has become subsequent orthodoxy: ‘‘the primary advantage of rating-scale questions is that they
produce numerical values that can be treated as measurements from
an interval scale. (Recall . . . that an interval scale consists of a series of equal-sized categories, which make it possible to measure
distances on the scale.)’’ (Gravetter & Forzano, 2012, p. 378, italics
added; see also Haslam, 2007, p. 183).
On the realist account of test validity this is obviously problematic because there is no consideration of the actual structure of the
attribute in question—it is simply treated as a quantitative attribute—and the relation between the attribute (assuming that the
attribute even exists) and test scores is unknown. On the representational view of measurement, one could, presumably, develop a
scale ‘measuring’ the thumb-twiddling trait using the above
approach (via ratings on items such I tend to twiddle my thumbs).
It is also clear that we do not treat all and any assignment of
numerals as measurement. For instance, we generally do not consider the numerical values assigned to undergraduate essays and
reports to constitute ‘measurement’ in any substantive sense of
the word. And yet, the process is identical to what is occurring in
personality assessment (the assignment of numerals according to
rule). A question then is whether the assignment of numerals, as
typically found in personality assessment, is really measurement,
especially given the earlier analysis whereby we appear to be ‘measuring’ ﬁctitious entities.
To address this, consider the deﬁnition of measurement as
found in the so-called hard sciences whereby measurement is
‘‘the estimation or discovery of the ratio of some magnitude of a quantitative attribute to a unit of the same attribute’’ (Michell, 1997, p.
358, his italics). On this view of measurement:
. . . it is theorized that an attribute, such as length, has a distinctive kind of internal structure, viz., quantitative structure. Attributes having this kind of structure are called quantities.
Following a well-established usage, speciﬁc instances of a quantity are called magnitudes of that quantity (e.g., the length of this
page is a magnitude of the quantity, length). Magnitudes of a
quantity are measurable because, in virtue of quantitative
structure, they stand in relations (ratios) to one another that
can be expressed as real numbers
[Michell, 1997, p. 356, his italics]
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Here it is the nature of the attribute that allows measurement
rather than simply treating the assignment of numerals as sufﬁcient.
Furthermore, on the above view, one can sensibly speak of units of
measurement (as found in true interval and ratio scales), since each
unit is equidistant and these units can be sensibly added together to
measure the actual quantity of the attribute. For instance, with
length, the interval between 1 and 2 cm is equal to the interval
between 99 and 100 cm and these can be summed to know actual
amounts (unlike rank-orders where the distance between rankings
is unknown, and so it makes no sense to add the rankings together).
What allows such true units of measurement (and thus for the attribute to be quantitative and hence possibly measureable, strictly
speaking) is that the attribute possesses both ordinal and additive
structure (see Michell, 1999, Chap. 3, 2009a). Whether any attribute
possesses such structure requires investigation and while an attribute might display order this alone is not sufﬁcient for assuming
quantity since additivity must also be satisﬁed (see Michell (1999,
2005, 2008, 2009a, 2009b) for further discussion of quantitative
structures). For instance, Michell provides the example of ‘functional ability’ which appears to be an ordinal, non-quantitative attribute: elderly people generally lose various abilities in a particular
order (the ability to independently climb stairs is lost before getting
into a bathtub unaided, for instance). Nevertheless, while order is
present, and we can speak of various levels of independence, the differences between abilities (say, climbing stairs and getting into the
bath) appear to be qualitative rather than quantitative ones and it
would not make sense to add these differences together (see
Michell, 2009b for further discussion).
In personality research we typically only observe that responses
are ordered. We might observe that people are more or less extraverted from one another, and from the respondent’s point of view,
his or her responses (on, say, a Likert-scale) reﬂect either more or
less modal agreement with the item. Consequently, we are at best
dealing with ordinal rankings (Michell, 2003, 2005; Stevens, 1946)
and there is no reason to assume that any personality attribute
(such as ‘extraversion’, presuming that such an attribute even
exists) also sustains additive structure to allow true measurement.
Of course, the personality tests themselves easily allow the mistaken belief that the scale is assessing true ‘units’ of personality
measurement. Visually, for instance, a Likert response format
appears like an interval scale and Likert himself assumed that his
data reﬂect scores where ‘‘the units of which are equal throughout
the entire range’’ (Likert, 1932, p. 42). However, since there is no
clear connection between the numerical values and how they
map on to the attribute in question, and respondents simply rate
‘more’ or ‘less’ in relation to items, what we have at best is ordinal
rankings (rank-order, where relative differences amongst values
are not known to be equal) rather than interval or ratio scales
required for measurement per se (again, not a novel claim; see
Göb, McCollin, & Ramalhoto, 2007; Jamieson, 2004; Kuzon,
Urbanchek, & McCabe, 1996). The use of numerals in personality
research is thus highly suspect. As Jamieson (2004), paraphrasing
Kuzon et al. (1996) writes, ‘‘the average of ‘fair’ and ‘good’ is not
‘fair-and-a-half’; this is true even when one assigns integers to
represent ‘fair’ and ‘good’!’’ (p. 1218).
Part of the problem here is that researchers generally do not
have an adequate theory of measurement and operate via the mistaken belief that we ‘‘can make something quantitative simply by
throwing numerals at it’’ (Petocz & Newbery, 2010, p. 133). Believing that assigning numerals is sufﬁcient for constituting measurement is a myth based on convenience or desire rather than good
science (Michell, 2000, 2008, 2009a, 2009b). As Michell (2009a)
writes, ‘‘[u]nits presume quantity and in science the hypothesis
that attributes are quantitative, like any empirical hypothesis, is
not made true by wishing’’ (p. 114). In some respects, the
representational theory of measurement represents Freudian

wish-fulﬁlment (desiring that X be the case, believing X, while
ignoring the real situation) (Boag, 2015).
5. The way forward: the signiﬁcance of theory
Presently there are indications that personality trait research is
not only chasing ﬁctitious reiﬁed entities (traits) but that such mistaken entities are then assumed to be quantitative attributes when
at best test scores provide ordinal rankings of modal responses. So
how do we go forward? If we hypothesise that a personality attribute, X, exists and further wish to then develop valid procedures
for assessing (and potentially measuring) X, then the obvious starting point is to ﬁrst develop an explicit theory of the attribute (X)
(see also Sijtsma, 2012). Developing explicit theory here involves
conceptual analysis of the theory of the attribute and how the
attribute might causally relate to any proposed assessment procedures. This initially involves assessing the logical coherency of any
theory using conceptual analysis, prior to submitting the theory to
observational tests (Boag, 2011b; Michell, 2000; Petocz &
Newbery, 2010). If the theory fails the logical test, then it can be
rejected a priori (or at least modiﬁed to address shortcomings),
since an incoherent theory cannot give rise to coherent hypotheses.
Any theory of an attribute is also necessarily embedded within a
greater theoretical system (including commitments to causality
and understanding the logic of explanation—Hibberd, 2014) and
so psychological research necessarily has philosophical underpinnings to consider. Further spelling out how the particular attribute
involved stands vis-à-vis other attributes is also necessary for
addressing the process of how any attribute will be reﬂected in test
scores.
Another way of considering this is to take into account Michell’s
distinction between the scientiﬁc and instrumental tasks in science
(Michell, 1997, 2000, 2009b). If personality researchers are interested in scientiﬁc assessment and (potentially) measuring personality attributes such as traits then the actual structure of the
attribute needs to be examined before assuming that the attribute
is quantitative (the scientiﬁc task). Addressing whether any attribute possesses both ordinal and additive structure requires both
a theory of the attribute and conducting (direct or indirect) empirical tests before asserting that such attributes are quantitative
(Michell, 1997, 1999, 2009a). This approach requires theoretical
and conceptual analysis (throughout the entire process—Petocz &
Newbery, 2010) as well as empirical investigation of the structures
in question (tests of whether the attribute is in fact quantitative).
Conceptual and empirical investigation can possibly reveal a number or known attribute structures including classiﬁcatory structures (e.g., nationality), a range of various ordinal structures
(partial, weak, or simple orders), as well as quantitative structure
of continuous attributes (Michell, 1997, 1999, 2009a). In the latter
case:
If you are going to seriously test the hypothesis that some latent
trait, X, is quantitative, then X must be speciﬁed in sufﬁcient
detail for its hypothesized quantitative structure to have a theoretical interpretation in terms of item structures and the psychological processes
[Michell, 2008, p. 15; cf. Boring, 1920]
Once the attribute’s actual structure is known then the
researcher is in the position of knowing which procedures will
allow validly assessing this attribute (Petocz & Newbery, 2010).
The instrumental task here involves developing test items that
are sensitive to the properties of the attribute under investigation.
Without adhering here to the logic of scientiﬁc investigation we
run the risk of self-deceiving ourselves about the scientiﬁc merit
of our investigation (Michell, 1997, p. 359).
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Keeping in mind that as scientists we are trying to understand
the way the world is, rather than as we wish it to be, there is no
shame should an attribute be found to be non-quantitative since
this is the true state of affairs to be discovered. The view that measurement is a sine qua non of science (the quantitative imperative—
Michell, 2003) is in fact dogmatic and anti-scientiﬁc (see also
Petocz & Newbery, 2010). Should any personality attribute be
found to be, say, simply ordinal rather than quantitative then—as
the true state of affairs—this is open to scientiﬁc enquiry like anything else that actually exists. As Michell notes ‘‘our primary goal
in science is not to presume answers to questions, but to discover
the real structure of attributes’’ (Michell, 2009a, p. 118, his italics).
Obviously, then, personality researchers can also embrace qualitative methods where appropriate (Michell, 2003, 2004; Petocz &
Newbery, 2010): ‘‘A scientiﬁcally healthy psychology will embrace
qualitative methods as enthusiastically as quantitative ones and
devote substantial energies to investigating the quantity–quality
distinction as an empirical issue’’ (Michell, 2003, p. 25). On the
other hand, if warranted one can then hypothesise that a given
attribute is quantitative and go on to test whether this is in fact
the case. Conjoint measurement (involving a hierarchy of cancellation conditions) is one possible means available for assessing
whether a variable is merely ordinal or quantitative (Michell,
2005). However, Item Response Theory (IRT), which ‘‘assumes item
scores to be a function of an underlying latent variable’’ (Borsboom
& Mellenbergh, 2004, p. 108), appears problematic for assessing
quantitative structure given that the nature of the attribute is
not sufﬁciently addressed prior to data collection (see also
Michell, 2004; Petocz & Newbery, 2010; Sijtsma, 2012; Vautier
et al., 2012 for further problems associated with Item Response
Theory).
Unfortunately, it is doubtful whether greater attention to theory
and the logic of measurement is likely to appeal to the mainstream
personality researcher, simply due to the need to rapidly accumulate data and disseminate ﬁndings (i.e., meet the publish or perish
demands of academia). Perhaps conceding this, Barrett (2003) proposes a pragmatic direction that he terms ‘applied numerics’
whereby researchers continue with their current practices ‘‘for
the purpose of approximating loose theoretical or pragmatic
hypotheses’’ (p. 433), while acknowledging that validity is nevertheless compromised.
. . . if the process of mapping numbers onto psychological attributes is recognised from the outset as an approximation with no
great regard paid to the scientiﬁc value of such an enterprise, then
this constitutes an honest approach that has indeed paid many
pragmatic dividends. As the history of applied psychometrics
has demonstrated, many variables have been constructed and
utilised as predictive indicators of practically relevant phenomena (such as job satisfaction, employee wellbeing, personality,
IQ), without any explicit theory of the meaning of the variables
other than a ‘‘common-sense’’ meaning that is generally applied
to assist in their interpretation. . . This is not a ‘‘scientiﬁc’’
approach, but rather, a pragmatic approach
[Barrett, 2003, p. 433, italics added]
In many respects, this would mean business as usual with the
addition of recognising that the validity of one’s testing is compromised. The problem with this, however, is that no one applying for
research funding (for instance) is likely to ever admit to conducting
research with ‘‘no great regard paid to the scientiﬁc value’’ of the
enterprise. Furthermore, ‘applied numerics’ will simply perpetuate
current areas of confusion in psychology research. For example,
given the supposed replicability crisis in psychology (see Pashler
& Wagenmakers, 2012, and related articles), ﬁnding consistent
replicable results is not going to be helped by testing ‘‘loose
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theoretical or pragmatic hypotheses’’ via inappropriate statistical
analyses and inappropriately considered data. Instead, a much
greater consideration of theory is needed for a true science of personality: both of personality generally and assessment/measurement more speciﬁcally. As mentioned above, the only logical
place to begin would be to ﬁrst clarify what we are talking about
prior to developing assessment procedures. If a personality
researcher wishes to develop an assessment procedure for some
personality attribute X then s/he needs ﬁrst to develop a logically
coherent theory of both X is and how X might be causally related
to scores on the proposed assessment procedure.
Eysenck (1997) once noted that we ‘‘deal with persons, not
atoms’’ (p. 1234) and it should be kept in mind that personality
theory itself provides the greatest guide for developing valid personality assessment procedures when we consider the ‘whole person’. The reason for this is simply that understanding the various
components of personality and their interrelationships is more
likely to provide a more comprehensive understanding of the causal processes that lead to test performance. For instance, motivational and affective factors will be involved in any test
performance and thus personality assessment should consider
such processes in any theory of response behaviour. Accordingly,
rather than attempting then to understand isolated fragments, personality assessment will beneﬁt from greater consideration of a
more integrated view of persons (an issue raised in different ways
by various authors—Cervone, 2005; Mayer, 2005; McAdams &
Olson, 2010; Mischel, 2004; Nilsson, 2014). By addressing a general
theory of persons—a metapsychology—we might then begin to
appreciate the necessary and sufﬁcient conditions for explaining
a person’s behaviour (necessary for a theory of response behaviour) and avoid overly-simplistic thumb-twiddling (trait/instinct/
faculty) explanatory strategies as is currently observed in trait
approaches. Such an integrative approach will entail not only considering quality and quantity, brain and mind, and the nature of
relations including causality, but also an understanding of how
speciﬁc attributes relate to other facets of personality such as motivation, affects, and beliefs. Understanding these attributes requires
preliminary deﬁnitional work and thus ‘meaning’ is a core concern
for empirical research (cf. Maraun & Gabriel, 2013; Petocz &
Newbery, 2010).
A ﬁnal caveat should be to note that the discussion here is
chieﬂy concerned with dispositional traits such as found in the
FFT/FFM. There are many approaches to personality that are explicitly committed to theory, employing a more or less theory-driven,
bottom-up approach to personality assessment. For example, both
Reinforcement Sensitivity Theory (and its revisions—e.g., Jackson,
Levine, & Furnham, 2003; Smillie, Pickering, & Jackson, 2006)
and affective neuroscience approaches (Davis, Panksepp, &
Normansell, 2003) provide theoretically driven approaches to scale
content development. However, while attention to personality theory is naturally welcome, it is only a ﬁrst step towards valid testing
since not only is a theory of the attribute(s) in question required,
but also a theory of measurement, should the researcher wish to
assess quantities. Nevertheless, such approaches have much
greater potential for providing the requisite basis needed for a scientiﬁcally healthy approach to personality assessment.

6. Conclusion
Developing valid assessment of any attribute requires a coherent
theory of the attribute prior to developing assessment procedures.
We are presently not in a position to assess the test validity of dispositional trait assessment procedures simply because, at best, the
trait concept is too vague, and at worst, traits are ﬁctitious attributes
derived from reifying behaviour. In personality research it would be
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fair to say that too little attention has been paid to the entire scientiﬁc enterprise with respect to the scientiﬁc examination of personality attributes such as traits, either theoretically (whether traits are
conceptually coherent) or empirically (whether traits, should they
survive the logical test, have a quantitative structure). The assumption that personality attributes are quantitative and that a ‘scale of
measurement’ can be imposed upon them, as in the case with Likert-type response formats, undermines any claim to validity since
the actual structure of the attribute is ignored. If we are to take
the science of personality seriously then such issues need to be
addressed. Recognising the possibility of error and paying special
attention to the means for both recognising and preventing error
is what makes science superior as a method of enquiry (Michell,
2000, 2008; Petocz and Newbery, 2010), and given that it is clearly
possible to misconceptualise a person’s characteristics based on
observable behaviours (e.g., classifying individuals as ‘witches’),
there is an obvious need to use whatever means available to us as
scientists to avoid making mistakes. Empirical research is one tool
available but there are also particular theoretical issues which hinder personality assessment and which are not simply absolved
through further empirical research alone (Boag, 2011b; Petocz and
Newbery, 2010). While conceptual and theoretical precision necessitates an explicit commitment to considering ‘philosophical’ issues,
such an undertaking should not be beyond the capabilities of any
serious scientiﬁc researcher.
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