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The One and the Many: Enduring Legacies of Spearman and
Thurstone on Intelligence Test Score Interpretation
A. Alexander Beaujeana and Nicholas F. Bensonb

aPsychology & Neuroscience, Baylor University; bEducational Psychology, Baylor University

ABSTRACT
Charles Spearman and L. L. Thurstone were pioneers in the field of intelli-
gence. They not only developed methods to assess and understand intelli-
gence, but also developed theories about its structure and function.
Methodologically, their approaches were not that distinct, but their theories
of intelligence were philosophically very different – and this difference is
still seen in modern approaches to intellectual assessment. In this article, we
describe their theories of intelligence and then trace how these theories
have influenced the development and use of intelligence instruments,
paying particular attention to score interpretation.

People hold strong, often emotionally laden, opinions about the notion of intelligence (Oakland,
1995).1 Although many agree that intelligence attributes are important (e.g., Gottfredson, 1997),
their measurement is often criticized (e.g., Gould, 1996). Intelligence instruments (colloquially
referred to as “IQ tests”) have proven useful for a variety of applied purposes, but they are not
without limitations. As Carroll and Horn (1981) aptly noted:

Although IQ tests, and ideas about the IQ, have proved to be useful in many applications, we see with hindsight
and from the standpoint of optimal scientific progress that these developments have been something less than
ideal. The truth is that both the science of human abilities and the technology of applying this science are still
on the road, not yet at the end of their journeys. (p. 1018)

In addition to controversy regarding the merit of intelligence and its measurement, contentions
regarding how to interpret scores derived from intelligence instruments have been present since the
publication of the original Binet–Simon scale (Harris & Shakow, 1937). While somewhat reduc-
tionist, a longstanding contention involves the clinical meaningfulness of specific scores versus score
profiles. Some ascribe great clinical significance to cognitive profiles because these such the profiles
can be indicative of underlying pathology that cannot be discovered by looking at specific scores
alone. Others believe that these profiles have little-to-no meaning, so interpretation should be
restricted to scores that represent specific attributes the instruments were designed to measure.

The issue of score interpretation came to the forefront in the 1940s due to a trinity of events.
First, the growing popularity of L. L. Thurstone’s arguments for the importance of examining
multiple intelligence aspects instead of one general aspect. Second, the publication of the
Wechsler–Bellevue instrument, which not only purported to measure multiple intelligence attributes,
but allowed for the direct interpretation and comparison of scores ostensibly representing these
attributes. Third, the practice in clinical psychology – heavily influenced by psychoanalytic theory –
that proper interpretation of psychological instruments involved going beyond the available scores to
understand what was “truly” going on with a particular examinee.

CONTACT A. Alexander Beaujean Alex_Beaujean@baylor.edu Psychology & Neuroscience, Baylor University, One Bear
Place 97334, Waco 76798-7334, United States
1We use the term intelligence throughout this article to refer to the general domain of cognitive ability, not any particular attribute
within that domain.
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In this article, we discuss these issues and how they have impacted the debates about intelligence
test score interpretation. Moreover, we describe how the polemics of focusing on specific scores
versus score profiles that began in the early part of the twentieth century have been a recurring
theme in psychological assessment that is alive and well today. While some of the particulars in the
arguments have changed, the general ideas have largely remained the same.

1. The Beginning: Spearman and Thurstone

The one-many debate largely started with the work of Louis Leon Thurstone. To understand the
impact of Thurstone’s work, it is important to understand the historical context, namely the work of
Charles Spearman. Although Spearman and Thurstone were never clinicians, their approaches to the
study of intelligence still dominate the different approaches to interpreting intelligence test scores.

1.1. Spearman

Informal study of human intelligence has a long history; descriptive terms such as wise, clever, and
capable have been part of the language for centuries (Spearman, 1937). Modern concepts only came
into our language in the latter part of the nineteenth century as psychologists began to study both the
makeup of intelligence and the optimal way to measure it (e.g., Baldwin, Jastrow, Sanford, Witmer,
& Cattell, 1897). While there were many individuals in the early history who approached the study of
intelligence scientifically, Charles Spearman stands out as one of the most influential (Beaujean, in
press).

Spearman made multiple contributions to the field of intelligence, but his most seminal con-
tribution was to the understanding of g.2 Much has already been written about Spearman and g (e.g.,
Carroll, 1993; Jensen, 1998; Spearman, 1927; Wasserman & Kaufman, in press), so we will only note
two things. First, Spearman never argued that g was the only attribute related to intelligence. He and
many of his students devoted considerable time to studying non-g attributes (Carroll, 1993;
Spearman & Wynn Jones, 1950). Nonetheless, while he agreed that the other attributes existed, he
thought their measurement was relatively poor and that there was insufficient evidence to indicate
that they played as an important role as g in explaining individual differences in human intelligence
(Spearman, 1930b).

To Spearman, a focus on non-general attributes was largely an extension of faculty psychology –
the idea, popularized by phrenology, that the mind was comprised of an independent confederation
of faculties (e.g., intellect, language, attention, memory).3 Although faculty psychology was falling
out of general favor when Spearman started his research, it was still prevalent. For example, it had
a large influence on Alfred Binet’s understanding of how the mind worked (Binet & Henri, 1895;
Nash, 1987). In contrast to the ideas in faculty psychology, Spearman believed the optimal way to
understand the mind was to focus on detecting and explaining the basic laws for understanding its
structure and operations – at least its intellectual operations – as a whole, that is, g.

Second, most of Spearman’s work was devoted to explaining g, not trying to prove its existence
(Smith, 1950). Investigations related to an attribute of “general intelligence” were underway long
before Spearman (Spearman, 1904). By and large, however, early investigators were unsystematic in
their methods; thus, the results were often contradictory. Spearman’s genius was the systematic
nature in which he sought to eliminate the “irrelevancies” introduced by the unsystematic nature of
previous investigations. Having done this, he became satisfied that g existed so turned most of his
attention to understanding what caused it (Spearman, 1930a).

2Originally, g stood for “general intelligence.” Spearman (1927) abhorred the word “intelligence,” however, due to its lack of
scientific definition (what he called the monarchic doctrine). Thus, he came to just use the term g to describe this attribute.

3Spearman’s (1927) discussion of the oligarchic doctrine – and to some extent, the anarchic doctrine – is in reference to faculty
psychology.
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Spearman (1927, 1950) defined g as a combination of noëgenesis (i.e., the process by which new
knowledge enters the human mind) with abstractness.4 In other words, the ability to identify relations
among objects, comprehend their implications, and then draw inferences to novel content (Ballard,
1929). As part of his conceptual definition, Spearman specified the rules for its measurement.

g, like all measurements anywhere, is primarily not any concrete thing but only a value or magnitude. Further,
that which this magnitude measures has not been defined by declaring what it is like, but only by pointing out
where it can be found. It consists in just that constituent – whatever it may be – which is common to all the
abilities inter-connected by the tetrad equation. (Spearman, 1927, pp. 75–76)

That is,

the statistical meaning of g has always been defined by the following equation (including the conditions of its
validity): (Spearman, 1941, p. 818).

max ¼ rag � gx þ ras � sax
In the equation, m is the level of person x on measured variable a, sax is the level of person x on the
specific factor of variable a, rag is the correlation between variable a and g (i.e., factor loading), and
ras is the correlation between variable a and the specificity of a.5 The “conditions of its validity” were
the tetrad differences criterion (Thomson, 1927).

1.2. Thurstone

Spearman’s work became influential in Britain almost immediately (e.g., Burt, 1909), but its
influence in America was much slower. Nonetheless, by the mid-1930s most psychological assess-
ment being done was based on the view that intelligence was something unitary, or at least that some
combined aggregate score was clinically useful (Carroll, 1982). This can be seen by the fact that most
tests yielded a single score for each individual, expressed as an “intelligence quotient” (IQ) or
something similar.6

This did not mean Spearman’s work went without criticism. To the contrary, there was plenty of
criticisms. Most of the criticism was of one of two forms: (a) g is not sufficient, or (b) g is little more
than a statistical artifact so should be ignored (Bouchard, 2014; Wolfle, 1940). Both lines of criticism
contain the argument that g cannot fully account for the relations among various intelligence
attributes; thus, a full accounting of these relations required information about multiple intelligence
attributes. The criticisms differed in how to deal with the situation. Among the former camp were
those such as Burt and Vernon who argued that g was important, but insufficient. They developed
a variety of hierarchical models and methods to account for g as well as a variety of group factors/
broad abilities.

Chief among the latter camp was Thurstone (1935, 1938a). Originally the differences were largely
believed to be methodological (e.g., tetrad differences vs. centroid criterion), although it has been
shown that the approaches are actually quite similar (Bartholomew, 1995). The differences in
method, however, were merely outgrowths of fundamentally different philosophies and approaches
to intelligence. In comparison to Spearman, Thurstone’s model of intelligence represented an
entirely different conception of important cognitive processes.

To aid in his analysis, Thurstone developed the idea of a simple structure. Simple structure
stipulates that each common factor (representing a specific attribute) relates primarily to only a few
directly measured abilities, and each ability depends on only a few common factors. Thus, a diverse
group of measured abilities must be represented by multiple common factors. The ideas of simple

4Spearman (1927) developed three laws of noëgenesis: (a) apprehension of experience, (b) eduction of relations, and (c) eduction
of correlates; which he believed covered the field of cognition.

5Spearman believed he corrected his correlations for unreliability, so a variable’s uniqueness was comprised only of its specificity.
6This was really more of an extension of the monarchic and anarchic doctrines (Spearman, 1927) than a measure of g, but credit
was still given to Spearman.
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structure and multiple factors spawned Thurstone’s line of research directed toward constructing
a system of attributes – represented by factors – that describe human intelligence.

Thurstone’s system was based on two basic assumptions (Horn, 1991). First, all the abilities
within the realm of human intelligence need to be sampled via the tasks used in factor analytic
studies. This does not mean an instrument is needed to measure every ability, but it does require that
instruments sample these abilities in one way or another. Second, a common-factors system based on
a simple structure can serve as a paramorphic model of the organization of human intelligence.

Thurstone eventually settled on seven core intelligence attributes (what he called primary mental
abilities [PMA]): verbal comprehension, word fluency, number facility, spatial visualization, asso-
ciative memory, perceptual speed, and reasoning. Thus, to understand an individuals’ intelligence
requires understanding their levels on these primary abilities.

As part of his research, Thurstone and his wife, Thelma, developed an instrument based on his
theory of PMA: Tests of Primary Mental Abilities. The test went through multiple revisions and
eventually evolved from a research battery to a formal group intelligence test. Somewhat surpris-
ingly, these tests were often criticized for their technical inadequacies (e.g., Anastasi, Berdie, Carroll,
Courtis, & Vernon, 1953). Thus, they never became as popular as other group-administered
intelligence tests. Their importance lies mainly in being the first instrument designed specifically
to follow a theory of intelligence that relied primarily on broad abilities instead of a general ability.
Thurstone (1941) summarized this philosophy when discussing an early version of the instrument.

No one knows how many primary mental abilities there may be. It is hoped that future factorial studies will
reveal many other important primary abilities so that the mental profiles of students may eventually be
adequate for appraising educational end vocational potentialities. In such a program the present studies are
only a starting point in substituting for the description of mental endowment by a single index the description
of mental endowment by a profile of fundamental traits (p. 112)

1.3. Extensions of Thurstone’s Theory

Thurstone’s theory of intelligence was soon supplanted by others. In fact, modern interest in his
theory is largely of a historical nature. Nonetheless, its importance is hard to overstate. First, it not
only provided an empirical criticism of g, but also provided a viable alternative that did not require
g. Second, it spawned other theories that focused on broad abilities instead of a single general ability,
such as the structure of intellect (Guilford, 1967) and Gf-Gc (Brown, 2016; Cattell, 1943; Horn &
Blankson, 2005).7

The exact nature of these theories is somewhat irrelevant for the purposes of this article, but we
note that they have at least three core assumptions. First, there are multiple independent intelligence
attributes (i.e., a combination of any set of k-1 attributes does not fully predict the kth). Second, the
attributes predict different phenomena, stem from different sets of causes, and are affected differ-
ently by environmental influences. Third, all the attributes need to be examined to understand
a given person’s intelligence.

2. Instrumentation: Binet and the Wechsler–Bellevue

Alfred Binet spent the better part of a decade developing multiple proposals for assessing intelligence
(Burt, 1914; Spearman, 1931). After Théodore Simon came to study with him, he published the first
major individually administered intelligence instrument designed for clinical purposes (Binet &

7Although many of the multiple ability models use the same name as those from Thurstone’s model, they do not necessarily
represent the same attribute. For example, Horn (1991) wrote that the Gf-Gc system differs from Thurstone’s in that each Gf-Gc
factor is broader than the similar factor in Thurstone’s system. That is, a Gf-Gc factor is comprised of and represents more
elementary abilities. In a hierarchical system, the Gf-Gc factors are higher order organizations of the lower order primary mental
abilities organizations.
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Simon, 1904).8 This instrument was, in every sense, a compromise. On the one hand, Binet was
immersed in faculty psychology, writing that intelligence “is not a single indivisible function with
a particular essence of its own;” rather, it is “formed by the combination of all the minor functions of
discrimination, observation, and retention, all of which have been proved to be plastic and subject to
increase” (as quoted in Peterson, 1925, p. 275). On the other hand, he and Simon wanted to create an
instrument that could be a useful aid in identifying children with an intellectual disability who
needed special education (Goodenough, 1949).9 In their investigations, they saw the most pragmatic
way of doing this was to require children to respond to items of different types (e.g., comprehension,
invention, reasoning, invention), and use those responses to yield a single score to interpret.

Initially, Binet and Simon (1904) selected 30 tasks and arranged them by difficulty. The tasks
ranged from the movement of the head and eyes following a lit match to providing abstract
definitions (e.g., difference between esteem and affection). Students’ scores were the highest tasks
they could pass, and those scores were compared to the highest task typical students of the same age
could pass.

Subsequently, Binet (1910, 1907) developed additional tasks, but grouped them all by the age at
which they were commonly passed instead of overall difficulty. Students’ scores were then the
highest group of items they could pass, making the scores’ reference age standards (functionally,
they were age-equivalent scores). In either case, the result was a single score reflecting the child’s
overall mental level, which Binet believed represented a composite of multiple faculties (Burt, 1914;
Spearman, 1931). Binet did not interpret this score. Instead, he compared it to students’ chronolo-
gical age in order to determine the presence of an intellectual disability.

Although deficient from a measurement perspective, the Binet–Simon was clinically useful.
Ironically, while Binet’s test was largely ignored within his homeland, its popularity grew in other
countries (Carson, 2014; Schneider, 1992). This led to multiple translations and revisions, with Lewis
Terman’s (1916) being the most commercially successful. Moreover, the test became the prototype
for many other early intelligence tests (Mackintosh, 2011).

The reliance on a Binet–Simon type of instrument began to change with the development of the
Army Alpha and Beta tests (Yoakum & Yerkes, 1920).10 Like the Binet–Simon, the army instruments
were designed to assess multiple intelligence attributes. Unlike the Binet–Simon, however, the army
instruments used the same material for all examinees irrespective of their overall intelligence level
(i.e., the instruments were comprised of multiple subtests). In addition, the instruments used point
scales (i.e., sum of items answered correctly) to arrive at an enlistee’s intelligence level instead of age-
equivalent scores. David Wechsler (1932) – who was a scorer and examiner for the army instru-
ments – came to believe that these point scales were particularly useful for clinical purposes to
determine if someone had “any special abilities or disabilities” (p. 254).

After his time in the army, Wechsler moved to Europe for a few years where he studied with
multiple noted scholars, including Spearman (Boake, 2002). He then returned to the U.S. to
complete a Ph.D. in psychology at Columbia University. Not long thereafter he became the chief
psychologist at Bellevue Psychiatric Hospital in 1932. His new job required him to supervise the
testing of Bellevue patients, which convinced him of the inadequacies of Binet’s test and its
translations/revisions (Wechsler, 1981). Leading psychometricians at that time argued that properly
designed intelligence tests should have a variety of features, such as (a) assessing verbal and “non-
verbal” attributes with equal weight placed on both skill sets; (b) assess g as well as more specific
aspects of intelligence (e.g., PMA); and (c) raw scores should be converted to standard scores for
interpretation (Conrad, 1931). The combination of these desiderata coupled with his frustration with
the Binet instruments served as the impetus for Wechsler creating his first intelligence instrument.

8The date for articles in L’Année Psychologique refers to the previous year (supposedly the time that the actual research took place).
9The terms intellectual disability and special education are modern terms, not the terms used by Binet.
10There were other intelligence instruments that used multiple subtests before the Army tests, but Weschler largely just adapted
the Army tests for civilian use (Frank, 1983). Thus, we only mention the Army tests.
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The original Wechsler–Bellevue Scale of Intelligence (WB, Wechsler, 1939) consisted of 10
subtests (plus 1 alternate subtest) and provided three aggregate scores: Full-Scale, Verbal, and
Performance. The WB was not particularly novel because its content was largely taken from popular
intelligence instruments at that time, including the army instruments (Boake, 2002; Frank, 1983).
What made it noticeably different from other instruments was the conversion of each subtest’s raw
scores into standard scores using the mean and standard deviation of scores at various age levels.
Wechsler (1939) originally did this so each subtest would be of equal importance when combining
them to create the aggregate scores. In doing so, however, it allowed for the direct comparison of
subtest scores – a feature that others would seize on in their quest to diagnose psychopathology.

3. Score Interpretation: Cognitive and Clinical

Historically, the interpretation of scores from intelligence instruments has taken three approaches.
First, the instruments primarily assess a single attribute, usually thought to be g. Second, the instru-
ments may or may not assess g, but they also capture more primary abilities which are important to
interpret. Third, the instruments assess more than what is represented by their scores (e.g., personality,
psychopathology), but this can only be discerned via examination of the more primary ability scores’
patterns by someone with the correct clinical training.11

Direct Interpretation
The idea that intelligence instruments only capture g – or that g is the most important attribute

influencing these instruments’ scores – comes from Spearman. Spearman did not equate g with any
particular kind of mental operation, however, since he thought it pervaded every kind of cognitive
operations. Instead, Spearman (1927) argued g was some likely some quantity of “general mental
energy,” while the specific factors were “efficiency of specific mental engines.”

In contrast, Thurstone argued that the PMA were of utmost importance, so it was important to
understand the profile of these abilities to understand an individual examinee. Thurstone (1938b) was
somewhat more liberal in interpreting factors as representing attributes. Although Thurstone’s PMA
were abstract, he did name and interpret them psychologically (i.e., they were operationally definable in
terms of behavior). Nonetheless, he does not appear to regard PMA factors as having some type of
independent existence apart from the behavior in which they are expressed (i.e., reification). Moreover,
he was adamant that the interpretation of a factor as representing a psychological attribute – and its
corollary, that a given test measures psychological attributes (represented by factors) – was only
warranted after applying rigorous research designs and multiple investigations. His approach to inter-
pretation can be seen in authors of the theories/models that were derivatives of his (e.g., Cattell, 1978).

Thurstone’s (1938a) writings about factor analysis as a method to isolating “psychological
entities” or “mental faculties” led some to believe that his interpretations were a form of reification
or hypostatization (e.g., Anastasi, 1938). Such interpretations imply that factors reference some
tangible underlying entities or actual processes (Coan, 1964), and are the types of interpretations
inherent in the clinical tradition of interpreting intelligence test scores (Mann, 1971).

3.1. Clinical Interpretation

The ideas behind the initial clinical approach to interpreting intelligence test scores have a relatively
long history in psychiatry and psychology (e.g., Kraepelin, 1917). The fundamental assumption is
that typically-developing individuals have consistent levels of functioning across diverse intelligence
areas. Psychopathology, then, manifests itself – at least partially – through unique patterns of
differential functioning. Thus, identifying psychopathology can be done by finding different score
patterns on intelligence tests (Pfeiffer, Reddy, Kletzel, Schmelzer, & Boyer, 2000).

11There is also the “top-down” approach that these instruments assess g, primarily abilities, and other attributes all equally well
(e.g., Kaufman, Raiford, & Coalson, 2016).
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From the clinical perspective, scores on intelligence tests are not just the product of examinees’
intellectual abilities, but other psychological abilities and processes (e.g., personality, motivation;
Schafer, 1946; Wechsler, 1950a). Rather than considering these other influences as an error (i.e.,
construct-irrelevant variance), scores are used to assess examinee levels on these extraneous attri-
butes. These attributes are assessed not by examining particular scores, but score relations.
“Irregularity” in these score relations, then, could be indicative of psychopathology.

The nature of this irregularity has been assessed using different methods and different types of
intelligence test scores (e.g., composite/index, subtest). Originally, the irregularity was assessed in
scores from the same instrument because they are based on the same normative group, but the
search for irregularity has also been applied to scores coming from multiple intelligence instruments
(e.g., Flanagan, Ortiz, & Alfonso, 2013).

Irregularities have been examined using both intra- and inter-individual approaches. The inter-
individual approach (i.e., configural analysis) looks at the constellation or shape of a particular set of
scores for a pattern that fits a particular diagnosis. The intra-individual deviation approach (i.e.,
ipsative analysis, scatter analysis) examines within-person differences from some reference point.
Typically, this reference point has been the mean of all the scores being examined (i.e., profile
elevation); however, other reference points have also been used (e.g., mean of a subset of scores, one
specific subtest score). The idea behind this is that comparing scores to some common reference
point before directly comparing them to each other is thought to remove (or at least diminish) the
influence of cognitive ability (McDermott, Fantuzzo, & Glutting, 1990). The intra- and inter-
individual approaches can also be used together, such as when examining patterns of ipsative scores
(i.e., score patterns after ostensibly removing the influence of cognitive ability).12

Clinicians attempted to examine scatter on the Binet’s instrument and its early translations/
revisions, chief among them being John Wallin (1922). He defined scattering as the number of items
passed above the basal age (i.e., the highest age at which an individual correctly answered all the
items). This method of assessing scatter largely failed to demonstrate any clear clinical implications
for scatter (Harris & Shakow, 1937).

The lack of evidence for finding clinical usefulness of cognitive profiles did not diminish
clinicians’ belief in the meaningfulness of score variation. Instead of criticizing the notion that
intelligence tests measure attributes other than intelligence and could be used for assessing a variety
of psychopathologies, clinicians instead criticized the Binet instruments for not being structured to
facilitate clinical interpretation (e.g., Rapaport, Gil, & Schafer 1945). Consequently, when the WB
was published, this re-kindled hope in being able to interpret intelligence tests clinically.13

3.2. Clinical Interpretation of the Wechsler Scales

Initially, Wechsler (1939) was conservative in his interpretational approach. The first edition of the
WB manual contains no discussion of scatter analysis or even of interpreting clinical patterns. When
Wechsler discussed differences between the verbal and performance (i.e., non-verbal) scores, he
argued that the best way to handle the differences was to use some type of average score (i.e., Full-
Scale score).

After the publication of the initial WB, there was a renaissance of work examining the clinical
interpretation of intelligence test scores (Frank, 1983). This renaissance was reflected in the second
edition of the WB manual (Weschler, 1941), which added a brand-new chapter on making diag-
nostic decisions based on score patterns and differences. These diagnoses were primarily based on

12Irregularity can also be examined at the item level, but this tends to be done qualitatively (e.g., Bram, 2017) so we do not discuss
it in this article.

13The WB was not the only test of cognitive functioning that clinicians used to infer psychopathology, but it was by far the most
popular; this is why we focus on it.
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Wechsler’s clinical experience examining WB profile similarities (e.g., individuals with diagnosis
X tend to have score pattern Y), with a little description of how such patterns were derived.

An alternative to Wechsler’s clinical psychometric approach to making diagnostic decisions was
the clinical psychological approach. From this perspective, performance on an intelligence test
involves various psychological processes, so it is important to decipher the true underlying processes
for each score in order to identify the impairment implied by a given configuration of test scores.
Such an approach stemmed from the assessment zeitgeist then prevalent in clinical psychology.

In their effort to break from psychiatry and become an autonomous, scientifically reputable
profession, clinical psychologists in the early-to-mid-twentieth century focused on their skills to
develop and interpret psychological instruments.

The practice of clinical psychology between the two world wars was essentially about assessment. Initially the
assessment role was limited largely to administration and scoring of tests. In some settings, clinical psychol-
ogists would also interpret the test results, turning them into diagnoses and maybe even recommendations for
treatment. However, that was not always acceptable in situations where psychiatrists demanded that such
extrapolations remain solely in their domain. That situation would change somewhat with the introduction of
projective testing… (Benjamin, 2005, p. 13)

Consequently, personality assessment – especially projective assessment – became a major focus for
clinical psychology. Properly trained psychologists no longer had to be relegated to the role of an
applied psychometrician; instead, a psychologist could be a “diagnostician who uses whatever
objective instruments are available but relies heavily upon his experience, upon interview proce-
dures, upon projective techniques” to understand clients holistically (Rosenzweig, 1946, p. 94).

Initially, this approach was dominated by clinicians with a psychodynamic orientation with the
goal of using score differences to understand individuals’ personality development. David Rapaport
and his colleagues at the Menninger Clinic were the early proponents of this type of interpretation
(e.g., Rapaport, Gil, & Schafer, 1945; Schafer, 1946; Schafer & Rapaport, 1944). Their interpretation
scheme primarily focused on the importance of subtest scatter as a diagnostic indicator.

If one deals with differences of [standard] scores, or differences of a [standard] score and any kind of mean of
scores, the operation of subtraction by which such differences are obtained cancels out the intelligence level
which is inherent in the scores and in the means; and the differences thus obtained are directly comparable for
any two individuals… The [standard] scores and their central tendency represent the general position of the
individual’s intelligence relation to the standardization-population of the test, and thus presumably in relation
to the general population… it follows then that the deviation of some of an individual’s subtest scores from his
central tendency of [standard] scores – that is to say, from his general position relative to the total population –
reveals some characteristic of his intellectual functioning and personality organization, whether this character-
istic be an impairment or an uneven development of function. (Rapaport et al., 1945, p. 49)

Rapaport and colleagues developed a comprehensive method to examine WB subtest scatter for
diagnosis of different psychopathologies (e.g., schizophrenia, depression, clinical neuroses). It was
grounded in psychodynamic theory, developed using statistical and clinical criteria, and included
explicit instructions for making diagnoses from score profiles. Thus, it became very popular with
clinicians (Jastak, 1949).

Despite the renewed clinical interest in making diagnoses from intelligence tests, research on
intelligence score profiles was largely disappointing. Rabin (1945; Rabin & Guertin, 1951; Guertin,
Frank, & Rabin, 1956) conducted multiple literature reviews on WB profiles, but found little
evidence for their use in making diagnostic decisions:

we have failed to demonstrate the effectiveness of certain quantitative formulas and test score variabilities as an
aid in individual diagnosis. The theoretical contribution of such studies to the general field of psychology has
been meager. It is doubtful that the continued clogging of the periodical literature with testimonials pro and
con, based on scanty and uncontrolled evidence, will be of further benefit (Rabin & Guertin, 1951, p. 241).

Cohen (1952), taking a factor-analytic approach to studying the WB, came to a similar conclusion.
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Much of the test rationales of Wechsler and Rapaport is not supported in the present factor-analytic rationale.
These authors imply a specificity of measurement for each of the subtests which is untenable in the light of the
appreciably high order of subtest intercorrelation. The latter leads to test communalities whose magnitude,
together with the relatively low reliabilities, precludes the possibility of the subtests measuring specific factors to
any significant degree, at least in patient populations (p. 277).

3.3. Further Studies of Clinical Profiles

Despite the lack of empirical support for using WB score profiles for diagnostic decisions, the trend
continued to flourish. Schofield (1952) opined that the rationale for this continued interest was
twofold. First, clinicians wanted instruments with demonstrated validity for measuring intelligence
to also provide valid data about non-intellective attributes (e.g., personality, psychopathology). Second,
clinicians believed it reasonable to infer that responses to intelligence test items are expressive of both
intellective and non-intellective attributes.14

Although interpreting score profiles on theWBwas controversial, theWB remained a popular clinical
instrument for assessing intelligence (Burton, 1949; Louttit & Browne, 1947). One of its problems was
that it was designed for too wide a range of ages (i.e., 10–60 years). To remedy this, Wechsler created
separate instruments for children (Wechsler Intelligence Scale for Children [WISC];Wechsler, 1949) and
adults (Wechsler Adult Intelligence Scale [WAIS]; Wechsler, 1955). Although there were new norming
samples for both instruments, the content and scaling were largely based on that from the WB.
Unsurprisingly then, the tradition of examining score profiles continued with the new instruments.

Empirical investigations of score profiles from these newer Wechsler instruments largely
mimicked those from the WB. For example, Cohen (1957, 1959) completed factor analytic studies
of both instruments. As with the WB, he found that subtests on both the WAIS and WISC had little
unique, reliable variance. Thus, he opined they were neither appropriate for direct interpretation or
for creating score profiles. As another example, Guertin and colleagues (Guertin, Ladd, Frank, Rabin,
& Hiester, 1966, 1971; Guertin, Rabin, Frank, & Ladd, 1962) conducted comprehensive reviews of
the WAIS research, including score profiles. They concluded that, as with the WB, there was not
enough evidence to warrant using score profiles for diagnostic decisions.

4. Extensions of Cognitive Profile Analysis

By the latter part of the mid-twentieth century, psychoanalytic theory and practice fell out of favor
among most U.S. psychologists. This trend was precipitated by the emergence of behaviorally- and
cognitively oriented theories and methods. At the same time, there were a slew of high-profile court
cases questioning the underlying fabric of psychological assessment, especially projective assessment
(Bersoff, 1973). Thus, although projective techniques still remained popular, there was a decline in
their use (e.g., Lubin, Larsen, & Matarazzo, 1984; Lubin, Wallis, & Paine, 1971).

The decline in projective assessment popularity did not translate to a decline in the use of
cognitive profiles. Instead, it proliferated – only now profiles were seen as being more indicative
of cognitive disorders than personality disorders. Not only were profiles seen as diagnostically useful,
they were also seen as useful for developing interventions. Part of this was fueled by new federal
regulations for identification of specific learning disabilities and part was due to a new cognitive
profile approach proffered by Alan Kaufman.

4.1. Specific Learning Disabilities

The cognitive profile zeitgeist had invaded special education by the 1960s. Many were involved in
projects designed to develop techniques “to fractionate global or molar areas of behavior and

14This second assumption is still around today (e.g., Kaufman & Kaufman, 2001).
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functioning for evaluation and educational purposes” (Mann & Phillips, 1967, p. 311). This was the
underpinning of Samuel Kirk’s (1963) understanding of a specific learning disability (SLD) as
stemming from a “cerebral dysfunction.” He believed SLD could be diagnosed and interventions
developed based on “a profile of their abilities and disabilities” (p. 5). This belief in the importance of
inter-individual profiles of cognitive and academic abilities was part of the impetus for his develop-
ment of the Illinois Test of Psycholinguistic Abilities (ITPA; Kirk, McCarthy, & Kirk, 1961). Kirk
believed that cognitive profiles from the ITPA (along with intelligence instruments) could provide
information to understand what strengths a student had that could be used to overcome their
deficits.

The visual ability may be used as a bridge to understanding the verbal code, just as motor ability may serve
to spark the use of words. We can use the abilities to train the disabilities by organizing a program that will
associate doing with saying, and saying, and seeing with understanding the words. (Kirk & Kirk,
1978, p. 71)

This understanding can be seen in the definition of SLD issued by the National Advisory Committee
on Handicapped Children (NACHC), which Kirk chaired.

Children with special (specific) learning disabilities exhibit a disorder in one or more of the basic
psychological processes involved in understanding or in using spoken and written language. These may
be manifested in disorders of listening, thinking, talking, reading, writing, spelling or arithmetic. (NACHC,
1968, p. 34)

The NACHC definition was the basis for the definition implemented in the Education for All
Handicapped Children Act of 1975 (EHA) as well as subsequent legislation (e.g., Individuals with
Disabilities Education Improvement Act of 2004).

When the EHA was published in the Federal Registrar in 1977 it included a set of operational
criteria to guide efforts to identify SLDs.

(1) The child does not achieve commensurate with his or her age and ability levels in one or
more of the areas [previously] listed …, when provided with learning experiences appro-
priate for the child’s age and ability levels; and

(2) The team finds that the child has a severe discrepancy between achievement and intellectual
ability in [a specifically listed area of academic achievement] (Assistance to States for
Education of Handicapped Children, 1977, p. 65083)

The criteria are somewhat curious in that they depart from the SLD definition by not providing
criteria for assessing the “basic psychological processes.” In its place is an emphasis on academic
underachievement (i.e., “severe discrepancy”) that came from Bateman (1965). Hammill (1990)
opined that the replacement was probably due to disagreements about how to measure psychological
processes, but many interpreted the situation as SLD identification requiring two key components:
(a) severe discrepancy between intelligence and achievement, and (b) basic psychological process
disorder that was (causally) related to the problematic academic content area (e.g., Reynolds, 1992).
The latter of which needed to be assessed via examining cognitive profiles.

The new legal definition and regulations for SLD prompted a renewed investigation into cognitive
profiles. Not only were the profiles thought to aid in diagnosis/identification of SLD, but also were
needed for prescriptive instruction. The idea behind diagnostic-prescriptive instruction was the
same as that behind aptitude–treatment interactions. Understanding people’s aptitude (i.e., cogni-
tive profile) allows for better individualized interventions. The problem was finding a rigorous
method for assessing cognitive profiles. This vacuum was largely filled through Kaufman’s approach
to cognitive profiles.
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4.2. Kaufman’s Approach to Clinical Profile Analysis

As part of his work on the revised edition of the WISC (WISC-R; Wechsler, 1974), Kaufman (1976,
1979) proffered a new “top-down” approach to interpreting scores from intelligence tests. This
approach emphasized interpreting scores with the best psychometric properties (i.e., Full Scale score,
Verbal score, Performance score), but also focused on a psychometrically oriented interpretation of
cognitive score profiles.

A major purpose of [my approach] was to impose some empirical order on profile interpretation, to make
sensible inferences from the data with full awareness of errors of measurement (Kaufman, 1994, p. 2).

In order to make these “sensible inferences” from score patterns, psychologists needed to become
detectives.

A WISC-R detective strives to use ingenuity, clinical sense, and a thorough grounding in psychological theory
and research to reveal the dynamics of a child’s scaled-score profile. The need for detective work derives from
one basic assumption: that the most valuable information about a child’s mental abilities lies somewhere in
between the global Full Scale IQ and the highly specific subtest scores. (p. 132).

Some have argued Kaufman’s approach was substantially different than Rapaport’s et al.’s because
Kaufman couched his method within psychometrics (Kamphaus, Winsor, Rowe, & Kim, 2012).
Moreover, Kaufman tended to be more conservative – explicitly noting that cognitive profiles are
post hoc and should be used primarily for developing hypotheses – and focused more on profiles
related to “school-related” problems (e.g., intellectual disability, specific learning disability) than
personality-related problems. Nonetheless, the difference between Kaufman’s and Rapaport’s
approaches is more in appearance than substance.

First, Kaufman (1979) spent considerable time and space describing the likely influences on each
subtest (some of which included non-cognitive attributes such as anxiety and conscience develop-
ment) as well as what the subtests had common with each other. While he argued that cognitive
profiles were more reliable if two or more subtests influenced by the same demands had the same
pattern (i.e., both higher/lower than the mean), he did not eschew interpreting individual subtests if
performance on them was substantially different from other subtests. For example, “When exam-
iners fail to uncover reasonable hypothesized strengths and weaknesses after a flexible and eclectic
analysis of profile fluctuations, they may resort to subtest-specific interpretations” (p. 183).

Second, Kaufman subscribed to the idea that only a properly trained clinician could see beyond
the available test scores to understand what was really going on with an examinee.

If we adhere to the tenets of those who consider subtest analysis as virtually criminal, we are almost forced to
abandon the expertise we possess as clinicians and psychologists that permits us to go beyond the IQs, and that
elevates us above psychometric clerks. (Kaufman, 1979, p. 190)

Thus, Kaufman’s approach to interpreting intelligence instruments is founded on beliefs not
dissimilar from Rapaport and colleagues. Both argued that subtests and aggregate scores not only
represent examinee levels on attributes the instruments were designed to measure, but also could
reveal more subtle attributes or pathologies when examined in conjunction with performances on
other subtests or aggregate scores. The latter, of course, could only be ferreted out by examiners with
the appropriate clinical training to interpret the score profiles.

Kaufman’s (1979, 1994) endorsement of cognitive profile analysis contributed to yet another
resurgence of examining cognitive profiles. The Wechsler tests were very popular (e.g., Kaufman,
Harrison, & Ittenbach, 1990) and the techniques he described had widespread adoption in profes-
sional psychology training programs and influenced the work of psychological assessment textbook
authors (e.g., Groth-Marnat, 1984; Sattler, 1982). In fact, the pendulum swung so far that the use of
any scores ostensibly representing g was thought by many to be irrelevant by both psychologists
(National Association of School Psychologists, 1988) and special education teachers (Arter &
Jenkins, 1977). Instead, intelligence tests were viewed as assessing multiple, independent intelligence
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attributes, so their primary use was in enabling clinicians to discern individual profiles of abilities. In
turn, these profiles were believed to contribute to better diagnoses – especially of school-related
psychopathologies – as well as to improvements in the design of interventions to enhance indivi-
duals’ functioning (Kehle, Clark, & Jenson, 1993).

4.3. Empirical Findings

Despite the added psychometric sophistication, Kaufman added to conducting cognitive profile
analysis and the renewed emphasis on cognitive profiles in educational settings, the empirical results
were largely disappointing (Watkins, 2003). For example, in a series of meta-analytic type of reviews
Hammill (Hammill & Larsen, 1974; Newcomer & Hammill, 1975) found that Samuel Kirk’s own
approach (i.e., using the ITPA’s “psycholinguistic profiles” to develop differentiated instruction)
lacked empirical support: “there is no support for generalizations which intimate that academic
improvements may be gained by programming for children on the basis of their particular deficits in
psycholinguistic processes” (Newcomer & Hammill, 1975, p. 739). Hammill’s general findings were
replicated by many others across many of instruments (e.g., Cronbach & Snow, 1981; Kavale, 2007;
McDermott, Fantuzzo, Glutting, Watkins, & Baggaley, 1992). The upshot was that a focus on global
ability scores fared much better than a profile focus for individualizing instruction or curriculum
(e.g., Glutting, Youngstrom, Ward, Ward, & Hale, 1997; Watkins & Glutting, 2000).

Given the lack of utility evidence for using cognitive profiles to develop interventions, it is not
surprising that using cognitive profiles largely failed as a method to diagnose school-based psycho-
pathologies. While there may be group differences in score patterns, individual diagnoses could not
reliably be made from them (e.g., Glutting, McDermott, Watkins, Kush, & Konold, 1997; Watkins,
1999, 2003). For example, in their meta-analysis of subtest patterns for identifying SLD, Kavale and
Forness (1984) found, “Regardless of the manner in which WISC subtests were grouped and
regrouped, no recategorization, profile, pattern, or factor cluster emerged as a ‘clinically’ significant
indicator of [SLD]” (p. 150). McDermott et al. (1990) reached a similar conclusion from their review
of the cognitive profiles literature: “there is little to support the belief that many intelligence
constructs are better than one. Until preponderant and convincing evidence shows otherwise, we
are compelled to advise that psychologists just say ‘no’ to subtest analysis” (p. 299). Thus, many
scholars argued that believing cognitive profiles were useful for diagnosis or developing differential
interventions was nothing more than a professional myth (Hirshoren & Kavale, 1976; Macmann &
Barnett, 1997; Watkins, 2000).

5. Integrating Cognitive Profiles and Intelligence Theory

One possible reason for the lack of research systematically supporting the use of cognitive profiles
could be that clinical intelligence instruments were largely developed atheoretically. Although there
were some exceptions (e.g., Woodcock & Johnson, 1989), intelligence theory had minimal influence on
test development and score interpretation prior to the 1990s (Kamphaus et al., 2012). Including an
aggregate Full-Scale type score was a nod to g, but most tests followed the Binet and Wechsler
traditions of not adhering to any specific theory of intelligence – opting instead to focus on clinical
usefulness. Consequently, score interpretation – including cognitive profiles – was largely based on post
hoc and sample-dependent empirical methods (e.g., factor analyses, regression, profile similarity).

The atheoretical approach started to change in the mid-1990s (e.g., Flanagan, McGrew, & Ortiz,
2000; McGrew, 1997). The major shift away from the atheoretical approach started with the
publication of the Cattell-Horn-Carroll (CHC) model of intelligence. McGrew (2005, Woodcock,
McGrew & Mather, 2001) created the CHC model by integrating Gf-Gc with John Carroll’s (1993)
work. Reminiscent of Thurstone, it focuses on broad and narrow abilities while eschewing the
importance of g. Although the CHC model includes a higher-order general attribute somewhat
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akin to g, CHC developers directly encourage clinicians to ignore it if they do not believe it is useful
(Schneider & McGrew, 2012).

Almost immediately after its development, CHC started to have an influence (Alfonso, Flanagan,
& Radwan, 2005; Keith & Reynolds, 2010). Many intelligence instrument authors used CHC (or at
least acknowledged it) in their test development, and clinicians started to use CHC to aid in their
score interpretation.

With the deployment of CHC came a renewed interest in questioning the importance of g and,
instead, focusing on more primary abilities (e.g., Fiorello et al., 2007; Hale, Fiorello, Kavanagh,
Hoeppner, & Gaither, 2001). Moreover, CHC ushered in the popularity of cross-battery assessment
(Flanagan & McGrew, 1997; Flanagan & Ortiz, 2001) as well as the pattern of strengths and
weaknesses approaches to assessing SLD. The tenants of CHC and its impact on the applied
assessment of intelligence are described in more detail in the other articles in this special issue
(Canivez & Youngstrom, 2019; McGill & Dombrowski, 2019).

6. Conclusion

The history of cognitive ability test development and interpretation has been a perpetual dialectic
between the one (i.e., g) and the many (i.e., more primary abilities). While this issue was present with
the Binet instruments, it accelerated in the 1940s after Thurstone published his alternative to Spearman’s
theory, psychoanalytic theory became popular in clinical psychology, and the Wechsler–Bellevue (WB)
was published. This perfect storm of events allowed cognitive profile analysis to proliferate.

Although its popularity would be hard to overstate, cognitive profile analysis has met strong
opposition throughout its existence. This opposition has done little to reduce the popularity of
interpreting clinical profiles, however; instead, it has just led to refinements in the methods and the
populations with whom it is used.

6.1. The Voorhees Phenomenon

Jason Voorhees is a character from the popular Friday the 13th horror franchise who was granted
immortality by screenwriters so that he could re-emerge in sequels ad nauseum. Like this character,
wishful hypotheses regarding cognitive profiles have miraculously survived despite evidence to the
contrary.

The historical, clinical, and philosophical foundations of cognitive profiles have created a resistance
to accepting negative evidence (Kavale, 2007). Clinicians resist such evidence because they are trained
that scores representing primary intellectual attributes are more clinically useful than g. Since most
people should have similar levels on these primary intellectual abilities, deviations from a typical profile
are diagnostically relevant. If the profiles are diagnostically relevant, it then follows that people will
greatly benefit from interventions that are modified to match their individual profiles.

Faust (2007) called the perpetual resistance to accepting negative evidence the position of “never
accept[ing] the null hypothesis in research” (p. 26). Such a position holds that research confirming
a hypothesis can be convincing, but research disconfirming it is not convincing – that is, the null
hypothesis is never accepted. Schneider and Kaufman (2017) provide an example of this position:

We understand that our advocacy of comprehensive cognitive assessments would have more potency if we had
more direct evidence. We and our allies need to acknowledge the imbalance of evidence that exists currently.
To do so is not to admit defeat, … . It is not irrational to believe that comprehensive cognitive assessment is
more beneficial than can be supported by current evidence. (Schneider & Kaufman, 2017, p. 18)

In other words, evidence that Voorhees is alive means he lives; but, evidence that Voorhees is dead
does not mean he does not live.

Much as Voorhees was not laid to rest until additional sequels were no longer profitable, we believe
that interest in cognitive profiles will only fade when they are no longer profitable to those who continue
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to promote their use. Thus, we advise that both researchers and practitioners tentatively accept the null
hypothesis regarding cognitive profiles pending radical changes to measurement instruments that may
reasonably be expected to produce different results. In contrast to historical trends, we hope that
additional interpretative strategies are not promoted by influential personalities and adopted by
practitioners in the absence of sufficient empirical support.
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