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C H A P T E R

Intelligence and Its Measurement

or as long as there has been a discipline of psychology, psychologists have had differing
definitions of intelligence and how best to measure it

In this chapter we look at the varied ways intelligence has been defined and we survey
various approaches to its measurement. Along the way, we will address some of the major
issues surrounding how and why intelligence is measured. Before all of that, however, let’s
consider a question that logically precedes consideration of intelligence measurement issues.

What Is Intelligence?

We may define intelligence as a multifaceted capacity that manifests itself in different ways
across the life span. In general, intelligence includes the abilities to:

acquire and apply knowledge
reason logically

plan effectively

infer perceptively

"
n
n
n
®  make sound judgments and solve problems
B grasp and visualize concepts

E  pay atfention

®  be intuitive

" find the right words and thoughts with facility
]

cope with, adjust to, and make the most of new situations

As broad as these descriptions are, they are far from the

“last word” on the matter. Rather, think of these descriptions as  jys7T THINK
a point of departure for reflection on the meaning of a most
intriguing term—one that, as we will see, is paradoxically both
simple and complex.

Young children may define “intelligence” in terms that emphasize posifive interpersonal
skills (such as acting nice, or being helpful or polite). For older children, more emphasis in the
definition will typically be placed on academic skills, such as reading well (Yussen & Kane,
1980). For psychologists, universal agreement as to how intelligence should be defined has been
a bit more elusive (Neisser et al., 1996). While most may view it as an abstract construct, some
see it as having a more tangible existence at the level of the neuron (Grazioplene, 2015; Kreifelts
et al., 2010). There are even highly respected voices in the profession who have questioned the
very usefulness of the construct (Das, 2015).

How do you define intelligence?
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In Wechsler’'s {1958, p. 7} definition of intelligence, there is an
explicir reference to an “aggregate” or “global” capacity:

Intelligence, operationaily defined, is the aggregate or global
capacity of the individual to act purposefully, fo think rationally
and fo deal effectively with his environment. If is aggregate or
global because it is composed of elemenits or abilities which,
though not entirely independent, are qualitatively differentiable. By
measurement of these abilities, we ultimately evaluate intelligence.
But intelligence is not identical with the mere sum of these

abilities, however inclusive. . . . The only way we can evalnate if
quantitatively is by the measuremeni of the various aspects of these
abilifies. N

Elsewhere Wechsler added that there are nonintellective factors

that must be taken into account when assessing intelligence David Wechsler (1896-1981}
(Kaufman, 1990}, Included among those factors are “capabilities
mare dof the nature of conative, affective, or personality traits
[that] include such fraits as drive, persistence, and goal
awareness [as well as] an individual’s potential to perceive and
respond to social, moral and aesthetic values” (Wechsler, 1975,
p. 136). Ultimately, however, Wechsler was of the opinion that What is the role of personality in measured
the best way to measure this global ability was by measuring intelligence?

aspects of several “gualitatively differentiable” abilities.

Wechsler (1974) wrote of two such “differentiable” abilities, which

he conceived as being primarily verbal- or performance-based in

nature. Today, ihe conceptualization of intelligence in terms of

these two factors—a verbal factor and a performance factor—is

largely a matter of historical interest.

JUST THIRK . . .

For Piaget (1954, 1971), intelligence may be conceived of as a kind TN
of evolving biological adapiation fo the outside world. As cognitive /«f > “‘\‘-\J’g‘/‘é’”
skills are gained, adaptation (at a symbolic level} increases, and
mental trial and error replaces physical trial and error. Yel,
aceording to Piaget, the process of cognitive development occurs
neither solely through maturation nor solely through learning. He
believed that, as a consequence of interaction with the environment,
psychological structures become reorganized. Piaget described four
stages of cognitive development through which, he theorized, all of
us pass during our lifetimes. Althouwgh individuals can move
through these stuges at different rates and ages, he believed that
their order was unchangeable. Piaget viewed the unfolding of these
stages of cognitive development ay the result of the interaction of
biclogical fuctors and learning. Interested readers will find more Jean Piaget (1896-1980)
abous Piaget’s theory of cognitive development in QOBAL-9-BI,

which can be found in the Instructor Resources within Connect.

Perspectives on Intelligence

A major thread rumming through the theories of Binet, Wechsler, and Piaget is a focus
on interactionism. Interactionism refers to the complex concept by which heredity and
environment are presumed to interact and influence the development of one’s intelligence.
As we will see, other theorists have focused on other aspects of intelligence. For example,
Louis L., Thurstone conceived of intelligence as composed of what he termed primary

Chapter 9: Intelligence and fts Measurement 275
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CLOSE-UP

Factor Analysis*

To measure characteristics of physical objects, there may be
some disagreement about the best methods to use, but there is
littfe disagreement about which dimensions are being meastred.
We know, for example, that we are measuring fength when we
use a ruler, and we know that we are measuring temperature
when we use a thermometer. Such certainty is not always
present in measuring psychelogical dimensions such as
personality traits, attitudes, and cognitive abilities.

Psychologists may disagree about what to name the
dimensions being measured and about the number of
dimensions being measured. Consider a personality trait that
one researcher refers to as miceness. Another researcher views
niceness as a vague term that lumps together two related but
independent tralts calted friendliness and kindness. Yet another
researcher claims that kindness is too general and must be
dichotomized into kindness fo friends and kindness to sirangers.
Whoa is right? |s everybody right? If researchers are ever going to
buitd on each others’ findings, there needs to be some way of
reaching consensus about what is being measured. Toward that
end, factor analysis can be helpful.

An assumption of factor analysis is that things that co-occur
tend to have a common cause. Note here that “tend to” does not
mean “always.” Fevers, sore throats, stuffy noses, coughs, and
sneezes may tend to occur at the same time in the same person,
but they do not always co-occur, When these symptoms do
¢o-oceur, they may be caused by one thing: the virus that causes
the common cold. Although the virus is one thing, its
manifestations are quite diverse.

In psychological assessment research, we measure a diverse
set of abilities, behaviors, and symptoms and then attempt fo
deduce which underlying dimensions cause or account for the
variations in behavior and symptoms observed in jarge groups of
people. We measure the relations among various behaviers,
symptoms, and test scores with correlation coefficients, We then
use factor analysis to discover patterns of correlaiion coefficients
that suggest the existence of underlying psychological
dimensions.

Ali else helng equal, a simple theory is better than a
complicated theory. Factor analysis helps us discover the
smallest number of psychological dimensions {or factors) that
can account for the various behaviors, symptoms, and test
scores we observe, For example, imagine that we create four
different tests to measure people’s knowledge of vocabulary,
grammar, multipiication, and geometry. If the correlations

*Prepared by W. Joel Schneider.

between all of these tests were zero {or, high scorers on one test
are no more fikely than low scorers te score high on the other
tests), then the factor analysis would suggest to us that we have
measured four distinct abilities.

Of course, you prabably recognize that it is most unlikely
that the correlations between these tests would be zero.
Therefore, imagine that the correlation between the vocabulary
and grammar tests were quite high {or, high scorers on
vocabulary were likely also to score high on grammar, and low
scorers on vocabulary were likely to score low on grammar),
and suppose also a high correlation between multiplication
and geometry. Furthermore, the correlations between the
verbal tests and the mathematics tests were zero. Factor
analysis would suggest that we have measured not four
distinct abilities but two. The researcher interpreting the
resulis of this factor analysis would have to use his or her best
judgment in declding what to call these two abilities. In this
case, it would seem reasonable to call them fonguuge abifity
and mathematical ability.

Now imagine that the correlations between all four tests
were equally high—for example, that vocabulary was as strongly
correlated with geomelry as it was with grammar. In this case,
factor analysis suggests that the simplest explanation for this
pattern of correlations is that there is just one factor that causes
afl these tests to be equally correlated. We might calt this factor
general academic abiiity.

In reality, if you were to actually measure these four abilities,
the resuits would not be so clear-cut. It is likely that all of the
correlations would be positive and substantially above zero. it is
likely that the verbal subtests wouid correlate more strongly with
each other than with the mathematical subtests. It is likely that
factor analysis would suggest that language and mathematical
abitities are distinct from but not entirely independent of each
other—in other words, that language abilities and mathematics
abilities are substantially correlated, suggesting that a general
academic {or infeflectual) abiiity influences performance in all
academic areas.

Factor analysis can help researchers decide how best to
summarize iarge amounts of information about pecple by
using just a few scores. For example, when we ask parents to
complete questionnaires about their children’s behavior
problems, the questionnaires can have hundreds of ltems,
it would take too long and would be too confusing to review
every item. Factor analysis can simplify the information
while minimizing the loss of detail. Here is an example of &

fcontinued)
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correlation of .46, suggesting that children who have
externalizing problems are also at risk of having
internalizing probiems, It is therefore reasonable to
calculate a second-order factor score that measures the
overall levei of behavior problems.

This example lilustrates the most commonly used type of
factor analysis: exploratory factor analysis. Exploratory factor
analysis is helpful when we wish to summarize data efficiently,
when we are not sure how many factors are present in our data,
or when we are not sure which items load on which factors. In
short, when we are exploring or looking for factors, we may use
exploratory factor analysis. When we think we have found
factors and seek to conflrm this, we may use another variety of
factor analysis.

Researchers can use confirmatory factor analysis to lest
highly specific ypotheses. For example, a researcher might
want to know if the two different types of items on the
WISC-IV Digit Span subtest measure the same ability or two
different abilities. On the Digits Forward type of item, the
child must repeat a string of digits in the same order in which
they were heard. On the Digits Backward type of item, the
chitd must repeat the string of digits in reverse order. Some
researchers believe that repeating numbers verbatim
measures auditory shori-term memory and that repeating
numbers in reverse order measures executive controd, the
ability to allocate attentional resources efficiently to solve
multistep probiems. Typically, clinicians add the raw scores of
both types of items to produce a single score. If the two item
ypes measure different abilities, then adding the raw scores
together is kind of like adding apples and oranges,
peaches and pears . .. you get the idea. If, however, the two
items measure the same ability, then adding the scores
together may yield a more reliable score than the separate
scores,

Confirmatory factor analysis may be used to determine
whether the two item types measure different abllities. We
would need to identify or invent several additional tests that are
likely to measure the two separate abilities we befieve are
measured by the two types of Digit Span items. Usually, three
tests per factor is sufficient. Let's cail the short-term memory
tests STM1, STM2, and STM3. Similarly, we can call the executive
control tests ECH, EC2, and EC3.

Next, we specliy the hypotheses, or models, we wish to test.
There are three of them:

1. Al of ihe tests measure the same abifity. A graphical
representation of a hypothesis in confirmatory factor
analysis is called a path diogram. Tests are drawn with

rectangtes, and hypethetical facters are drawn with avals.
The correlations between tests and factors are drawn with
arrows. The path diagram for this hypothesis is presented
in Figure 1.

2. Both Digits Ferward and Diglts Buckward measure
Short-term memory ond are distinct from exectitive comtrol.
The path diagram for this hypothesis is presented in
Figure 2.

3. Digits Forward and Digits Backward megsure different
abifitfes. The path diagram for this hypothesis Is presented
in Figure 3.

Confitmatory factor analysis produces a number of statistics,
called fit statistics, that tell us which of the models or
hypotheses we tested are most in agreement with the data.
Studying the results, we can select the modei that provides the
best fit with the data or perhaps even generate a new model.
Actually, factor analysis can guickly become a lot more complicated
than described here, but for now, iet’s hope this is helpful.

Used with permission of W. Joel Schneider.

STt

STM2

STM3

Digits Forward

Working

Memory .
Digits Backward S

EC1

EC2

EC3

Figure 1
This path diagram is a graphical representation of the
Trypothesis that All of the tests measure the same ability.

(continued)
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g nor as specific as s. Examples of these broad group factors include linguistic, mechanical,
and arithmetical abilities.

Other theorists attempted to “dig deeper,” to be even more specific about identifying and
describing factors other than g in intelligence. The number of factors listed to define intelligence
in a factor-analytic theory of intelligence may depend, in part, on just how specific the theory
is in terms of defining discrete cognitive abilities. These abilities may be conceived of in many
ways, from very broad to highly specific. As an example, consider that one researcher has
identified an ability “to repeat a chain of verbally presented numbers” that he labels “Factor
R.” Another researcher analyzes Factor R into three “facilitating abilities” or subfactors, which
she labels “ability to process sound” (R1), “ability to retain verbally presented stimuli” (R2),
and “speed of processing verbally presented stimuli” (R3). Both researchers present factor-
analytic evidence to support their respective positions,! Which of these two modefs will prevail?
All other things being equal, it will probably be the model that is perceived as having the
greater real-world application, the greater intuitive appeal in terms of how intelligence should
be defined, and the greater amount of empirical support.

Many multiple-factor models of intelligence have been proposed. Some of these models,
such as that developed by Guilford (1967), have sought to explain mental activities by
deemphasizing, if not eliminating, any reference to g. Thurstone (1938} initially conceived of
intelligence as being composed of seven “primary abilities.” However, after designing tests to
measure these abilities and noting a moderate correlation between the tests, Thurstone became
convinced it was difficult, if not impossible, to develop an intelligence test that did not tap g.
Gardner (1983, 1994) developed a theory of multiple {seven, actually) intelligences: logical-
mathematical, bodily-kinesthetic, linguistic, musical, spatial, interpersonal, and intrapersonal.
Gardner (1983) described the last two as follows:

Interpersonal intelligence is the ability to understand other people: what motivates them, how
they work, how to work cooperatively with them. Successful sales people, politicians, teachers,
clinicians, and religious leaders are all likely to be individuals with high degrees of interpersonal
intefligence. Intrapersonal intelligence, a seventh kind of intelligence, is a correlative ability,
turned inward. It is a capacity to form an accurate, veridical model of oneself and to be able
to use that model to operate effectively in life. (p. 9)

Aspects of Gardner’s writings, particularly his descriptions of interpersonal infelligence
and intrapersonal intelligence, have found expression in popular books written by others on
the subject of so-called emotional intelligence. But whether or not constructs related to
empathy and self-understanding qualify more for the study of emotion and personality than
the study of intelligence has been a subject of debate {(Davies et al., 1998).

In recent years, a theory of intelligence first proposed : -
by Raymond B. Cattell (1941, 1971) and subsequently JUST THINK. .. . .
modified by Horn (Cattell & Horn, 1978; Horn & Cattell, o
1966, 1967) has received increasing attention from fest

. . . that does not tap g7
developers as well as test users. As originally conceived by : lang

1. Recall that factor analysis can take many forms. In exploratory factor analysis, the researcher essentially explores
what relationships exist. In confirmatory factor analysis, the researcher is typically testing the viability of a
proposed model or theory. Some factor-analytic studics arc conducted on the subtests of a single test (such as a
Wechsler test), whereas other studics are conducted on subtests from two (or more) tests (such as the current
versions of a Wechsler test and the Binet test). The type of factor analysis employed by a theorist may well be the
tool that presents that theorist’s conclusions in the best possible light.

Chapter 9: Intelligence and Its Measurement 281
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broad auditory perception (I}, broad retrieval capacity (R), broad cognitive speediness
(S), and processing/decision speed (7). Below each of the abilities in the second stratum
are many “level factors” and/or “speed factors”—each different, depending on the
second-level stratum to which they are linked. For example, three factors linked to Gf
are general reasoning, quantitative reasoning, and Piagetian reasoning. A speed factor
linked to Gf is speed of reasoning. Four factors linked to Gc are language development,
comprehension, spelling ability, and communication ability. Two speed factors linked to
Gce are oral fluency and writing ability. The three-stratum theory is a hierarchical
model, meaning that all of the abilities listed in a stratum are subsumed by or incorperated
in the strata above.

Desire for a comprehensive, agreed-upon conceptualization of human cognitive abilities
has led some researchers to try to exiract elements of existing models to create a new, more
complete model. Using factor analysis as well as other statistical tools, these researchers
have attempted to modify and reconfigore existing models to better fit empirical evidence,
One such modification that has gained increasing attention blends the Cattell-Horn theory
with Carroll’s three-stratum theory. Although this blending was not initiated by Cattell or
Horn or Carroll, it is nonctheless referred to as the Cattell-Horn-Carroll (CHC) model of
cognitive abilities. .

The Cattell-Horn and Carrcll models are similar in several respects, among them the
designation of broad abilities (second-stratum level in Carroll’s theory) that subsume several
narrow abilities (first-stratum level in Carroll’s theory). Still, any prospective integration of
the Cattell-Horn and Carroll models must somehow account for the differences between
these two models. One difference involves the existence of a general intellectual (g) factor.
For Carroll, g is the third-stratum factor, subsuming Gf, Ge, and the remaining six other
broad, second-stratum abilities. By contrast, g has no place in the Cattell-Horn model,
Another difference between the two models concerns whether or not abilities labeled
“quantitative knowledge” and “reading/writing ability” should each be considered a distinct,
broad ability as they are in the Cattell-Horn model. For Carioll, all of these abilities are
first-stratum, narrow abilities. Other differences between the two models include the
notation, the specific definitions of abilities, and the grouping of narrow factors related to
Memory.

An integration of the Cattell-Horn and Carroll models was proposed by Kevin S. McGrew
(1997). On the basis of additional factor-analytic work, McGrew and Flanagan (1998)
subsequently modified McGrew’s initial CHC model. In its current form, the McGrew-
Flanagan CHC model features ten “broad-stratum” abilities and over seventy “narrow-stratum”
abilities, with each broad-stratum ability subsuming two or more narrow-stratum abilities. The
ten broad-stratum abilities, with their “code names™ in parentheses, are labeled as follows:
floid intelligence (Gf), crystallized intelligence (Ge), quantitative knowledge (Gg), reading/
writing ability (Grw), short-term memory (Gsm), visnal processing (Gv), auditory processing
(Ga), long-term storage and retrieval (GIr), processing speed (Gs), and decision/reaction time
or speed (Gr).

The McGrew-Flanagan CHC model makes no provision for the general intellectual ability
factor (g). To understand the reason for this omission, it is important to understand why the
authors undertook to create the model in the {first place. The model was the product of efforts
designed to improve the practice of psychological assessment in education (sometimes referred
to as psychoeducational assessment) by identifying tests from different batteries that could
be used to provide a comprehensive assessment of a student’s abilities, Having identified key
abilities, the authors made recommendations for cross-battery assessment of students, or
assessment that employs tests from different test batteries and entails interpretation of data
from specified subtests to provide a comprehensive assessment, According to these authors,
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information is processed—uow information is processed, rather than what is processed. Two
basic types of information-processing styles, simultaneous and successive, have been
distinguished (Das et al., 1975; Luria, 1966a, 1966b). In simultaneous (or parallel)
processing, information is integrated all at one time. In successive (or sequential)
processing, each bit of information is individually processed in sequence. As its name
implies, sequential processing is logical and analytic in nature; piece by piece and one piece
after the other, information is arranged and rearranged so that it makes sense. In trying (o
anticipate who the murderer is while watching television shows like Law & Order, Criminal
Minds, or Elementary, for example, one’s thinking could be characterized as sequential.
The viewer constantly integrates bits of information that will lead to a solution of the
“whodunnit?” problem. Memorizing a telephone number or learning the spelling of a new
word is typical of the types of tasks that involve acquisition of information through
successive processing.

By contrast, simuftaneous processing may be described as “synthesized.” Information is
integrated and synthesized at once and as a whole. As you stand before and appreciate a
painting in an art museum, the information conveyed by the painting is processed in a manner
that, at least for most of us, could reasonably be described as simultaneous. Of course, art
critics and connoisseurs may be exceptions to this general rule. In general, tasks that involve
the simultaneous mental representations of images or information involve simultaneous
processing. Map reading is another task that is typical of such processing.

The strong influence of an information-processing perspective is also evident in the work
of others (Das, 1972; Das et al., 1975; Nagheri, 1989, 1990; Naglieri & Das, 1988) who have
developed what is referred to as the PASS model of intellectual functioning. Here, PASS is
an acronym for planning, attention, simultaneous, and successive. In this model, planning refers
to strategy development for problem solving; atfention (also referred to as arousal) refers to
receptivity to information; and simultaneouns and successive refer to the type of information
processing employed.

Measuring Intelligence

The measurement of intelligence entails sampling an examinee’s performance on different types
of tests and tasks as a function of developmental level. At all developmental levels, the
intellectual assessment process also provides a standardized situation from which the examinee’s
approach to the various tasks can be closely observed. It therefore provides an opportunity for
an assessment that in itself can have great utility in settings as diverse as schools, the military,
and business organizations.

Some Tasks Used to Measure Intelligence

In infancy (the period from birth through 18 months), intellectual assessment consists primarify
of measuring sensorimotor development. This includes, for example, the measurement of
nonverbal motor responses such as turning over, lifting the head, sitting up, following a moving
object with the eyes, imitating gestures, and reaching for a group of objects (Figure 9-4). The
examiner who attempts to assess the intellectual and related abilities of infants must be skiliful
in establishing and maintaining rapport with examinees who do not vet know the meaning of
words like cooperation and patience. Typically, measures of infant intelligence rely to a great
degree on information obtained from a structured interview with the examinee’s parents,
guardians, or other caretakers. For school psychologists and others who have occasion to assess
young children, enlisting the participation of parents or other caregivers can, practically
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Meet Dr. Rebecca Anderson

En my opinion, one of the most important components
of an evaluation Is generating a report that is reader
friendly and provides useful information for parents
and teachers who are directly working with the child.
A key component of the evaluation is the summary,
which should provide a concise picture of the child’s
strengths and areas of difficutty. Moreover, the
recommendations secticn is a critical element of the
report and should provide usefu! information on
ways to support the chitd’s sockal/emotional and
educational success. [ try to give recommendations
that are accessible to staff and provide tangible tools
and suggestions that can be implemented both at
home and at school. | often list additional resources
{such as books, internet sites, handouts) specific to
the child's area of deficiency.

Realistically, when working within the schools,
there are strict timelines, which prohibit extensive
evaluations. I think one of the biggest challenges
relates to the time and effort that gees into a
student’s evaluation, Schools are often under budget
restrictions and want things done quickly. As a rule of
thumb, | conduct more thorough evaluations on
students who are receiving an initial evaluation in
order to determine the nature of the presenting
problem. Less time is required for re-evaluation of

MEET AN ASSESSMENT PROFESSIONAL

Rebecca Anderson, Ph.D,, independent Practice,
Consulting School Psychologist

© Rebeeca Anderson

students who are afready receiving specialized
support services. An additional obstacle in the
assessment process is accessing parenis and staff. |
make several effosts to contact parents. If unsuccessiul,
| note that parentat information was unavailable at
the time of the evaluation, Ideally, school psychologists
would be given ample time and resources and have
access to parents and all relevant school personnel,
but the reality is that we do the best we can with the
time allotted and availahle resources.

Some Tests Used to Measure Intelligence

As evidenced by reference volumes such as Tests in Print, many different intelligence tests
exist.” From the test user’s standpoint, several considerations figure inio a test’s appeal:

®  The theory (if any} on which the test is based

8 The ease with which the test can be administered

®m  The ease with which the test can be scored

®  The ease with which results can be interpreted for a particular purpose

3. One objective in this and succeeding chapters is not to in any way duplicate the information that can be found in
such reference works. Rather, oir more modest objective is to supplement discussion of mcasurement in a particular
area with a brief description or overview of sample tests. In cach chapter, only a few of the many lests available for
the specified measurement purposes are described. The rationale for sclecting these illustrative tests had to do with
factors such as historical significance, contemporary popularity, or novelty in contrast to other available tools of
assessmemt. Readers are asked not to draw any conclusions about the value of any particular test on the basis of ils

inclusion in or omission from owr discussion.

Chapter 9: Intelligence and 1is Measurement 287
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B The adequacy and appropriateness of the norms
®  The acceptability of the published reliability and validity indices

B The test’s utility in terms of costs versus benefits

Historically, some tests seem to have been developed more as a matter of necessity than
anything else. In the early 1900s, for example, Alfred Binet was charged with the responsibility
of developing a test to screen for children with developmental disabilities in the Paris schools.
Binet collaborated with Theodore Simon to create the world’s first formal test of intelligence
in 1905. Adaptations and translations of Binet’s work soon appeared in many countries
throughout the world. The original Binet-Simon Scale was in use in the United States as early
as 1908 (Goddard, 1908, 1910). By 1912 a modified version had been published that extended
the age range of the test downward to 3 months (Kuhlmann, 1912). However, it was the work
of Lewis Madison Terman at Stanford University that culminated in the ancestor of what we
know now as the Stanford-Binet Intelligence Scale.

In what follows, we briefly set the Stanford-Binet in historical context, and describe several
aspects of the test in its current form.

The Stanford-Binet Intelligence Scales: Fifth Edition (SB5} The history of the current version
of the Stanford-Binet Intelligence Scales can be traced to Stanford University, and the 1916
publication of an English translation of the Binet-Simon test authored by Lewis Terman (see
Figure 9-5).

The result of years of research, Terman’s translation and “extension” of the Binet-Simon
test featured newly developed test items, and a new methodological approach that included
normative studies. Although there were other English translations available, none were as

Figure 9-5
Lewis Madison Terman {1877-1956)

Born on a farm in Indiana, Terman was the 12th of 14 children in the
Jamily. After stints at being a teacher and then a school principal, Terman
decided to purste a career in psychology. In 1903 he was awarded a
Masters degree. This was followed, two years later, by a doctorate from
Clark University. After a few years of teaching child siudy at Los Angeles
State Normal School (a California State teaching college), Terman received
an appointment as Assistant Professor in the Education Department at
Stanford University. By 1916, largely owing fo his revision and refinement
of Binef's test, Terman became a prominent figure in the world of
psychological testing and assessment. During the first world war, Terman
and other leading psychologists were called upon to help the armed forces
develop measures that could be used to quickly screen thousands of
recruits. Among measurement professionals, Terman is perhaps best
remembered for his pioneering innovations in the area of test construction,
particularly with regard to srandardization. For the larger commmity,
Terman’s great contributions to the world of measurement seem fo have
been overshadowed by his strong, increasingly unpopular views regarding
the hereditary nature of intelligence. For example, based on the belief that
intelligence is an inherited trait, Terman saw intelligence tests as a tool to
identify gifted cliildren, which, in fm could be used as a social tool 1o
identify the best—that is, the most infelligent—leaders (Minton, 2000).

© Atlas Archive/The Image Works
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responded to correctly). The ratio IQ is the ratio of the testtaker’s mental age divided by his
or her chronological age, multiplied by 100 to eliminate decimals. As illustrated by the formula
for its computation, those were the days, now long gone, when an IQ (for intelligence quotient)
really was a quotient:

. mental age
ratio IQ = - x 100
chronological age

A child whose mental age and chronological age were equal would thus have an IQ of 100.
Beginning with the third edition of the Stanford-Binet, the deviation 1Q} was used in place of
the ratio 1Q. The deviation I1Q reflects a comparison of the performance of the individual with
the performance of others of the same age in the standardization sample. Essentially, test
performance is converted into a standard score with a mean of 100 and a standard deviation
of 16. If an individual performs at the same level as the average person of the same age, the
deviation 1Q is 100. If performance is a standard deviation above the mean for the examinee’s
age group, the deviation IQ is 116.
A third revision of the Stanford-Binet was published in 1972. As with previous revisions,
the quality of the standardization sample was criticized. Specifically, the manual was vague
about the number of minority individoals in the standardization sample, stating only that a
“substantial portion” of Black and Spanish-surnamed individuals &
was included. The 1972 norms may also have overrepresented  ; y et THIEN K ,
the West, as well as large wban communities (Waddell, 1980).
The fourth edition of the Stanford-Binet Intelligence Scale
(5B:FE; Thorndike et al., 1986) represented a significant
departure from previous versions of the Stanford-Binet in
theoretical organization, test organization, test administration,
test scoring, and test interpretation. Previously, different items
were grouped by age and the fest was referred to as an age
scale. The Stanford-Binet: Fourth Edition {SB:FE) was a point
scale. In contrast to an age scale, a point scale is a test organized
into subtests by category of item, not by age at which most
testtakers are presumed capable of responding in the way that is keyed as correct, The SB:FE
manval contained an explicit exposition of the theoretical model of intelligence that guided the
revision. The model was one based on the Cattell-Horn (Horn & Cattell, 1966) model of
intelligence. A test composite—formerly described as a deviation 1Q score—could also be
obtained. In general, a fest composite may be defined as a test score or index derived from
the combination of, and/or a mathematical transformation of, one or more subtest scores.
The fifth edition of the Stanford-Binet (SB5; Roid, 2003a) was designed for administration
to assessees as young as 2 and as old as 85 (or older). The fest yields a number of composite
scores, including a Full Scale 1Q derived from the administration of ten subtests. Subtest scores
all have a mean of 10 and a standard deviation of 3. Other composite scores are an Abbreviated
Battery IQ score, a Verbal IQ score, and a Nonverbal 1Q score. All composite scores have a mean
set at 100 and a standard deviation of 15. In addition, the test yields five Factor Index scores
corresponding to each of the five factors that the test is presumed to measure (see Table 9-2),
The SBS was based on the Cattell-Horn-Carroll (CHC)
theory of intellectual abilities. In fact, according to Roid (2003c),
a factor analysis of the early Forms L and M showed that “the

The term /Q is an abbreviation for
“intelligence quotient.” Despite the fact that
modern expressions of inteligence are no
longer quotients, the term /@ Is very much a
part of the public’s vocabutary. If what is
popularly characterized as “1Q” was to be
called by something that is more technically
accurate, what would “1Q” be cailed?

JUSY THINK

We live in a soclely where ability to express

CHC factors were clearly recognizable in the early editions of
the Binet scales” (Roid et al,, 1997, p. 8), The SB5 measures
five CHC factors by different types of tasks and subtests at
different levels. The five CHC factor names (with abbreviations)
alongside their SBS equivalents are summarized in Table 9-2.

oneself in language [s highly prized. Should
verbal seif-expression skills be given more
weight on any measure of generat ability or
intelligence?
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when comparing to the Wechsler tests. Roid (2003c) attributed the difference in part to the
varying extents to which the SB5 and the Wechsler tests were presumed o tap g. To establish
evidence for predictive validity, correlations with measures of achievement (the Woodcock
Johnson Il Test of Achievement and the Wechsler Individual Achievement Test, among other
tests) were employed and the detailed findings reported in the manual. Roid (2003c) presented
a number of factor-analytic studies in support of the construct validity of the SB5. However,
exactly how many factors best account for what the test is measuring has been a matter of
some debate, Some believe as little as one factor, g, best describes what the test measures
(Canivez, 2008; DiStefano & Dombrowski, 2006). One study of high-achieving third-graders
supported a model with 4 factors (Williams et al., 2010). Using a clinical population in her
study, another researcher concluded that “the five factor model on which the SB3 was
constructed does not reliably held true across clinical samples.” With regard to her clinical
sample, she concluded, “Roid’s findings were not generalizable” (Chase, 2005, p. 64). At the
very least, it can be said that questions have been raised regarding the utility of the SB-5’s
five factor model, especially with regard to its applicability to clinical populations.

With regard to the “nuts-and-bolts” of test administration, after the examiner has established
a rapport with the testtaker, the examination formally begins with an item from what is called
a routing test. A routing test may be defined as a task used to direct or route the examinee
to a particular level of questions. A purpose of the routing test, then, is to direct an examinee
to test items that have a high probability of being at an optimal level of difficulty. There are
two routing tests on the SBS, each of which may be referred to by either their activity names
{Object Series/Matrices and Vocabulary) or their factor-related names (Nonverbal Flnid
Reasoning and Verbal Knowledge). By the way, these same two subtests—and only these—are
administered for the purpose of obtaining the Abbreviated Battery IQ score,

The routing tests, as well as many of the other subtests, contain teaching items, which are
designed to illustrate the task required and assure the examiner that the examinee understands.
Qualitative aspects of an examinee’s performance on teaching items may be recorded as examiner
observations on the test protocol, However, performance on teaching items is not formally
scored, and performance on such itemns in no way enters into calculations of any other scores.

Some of the ways that the items of a subtest in intelligence and other ability tests are
described by assessment professionals have parallels in your home. For example, there is the
floor. In intelligence testing parlance, the term floor refers to the lowest level of the items on a
subtest. So, for example, if the items on a particular subtest run the gamut of ability from
developmentally delayed at one end of the spectrum to intellectually gifted at the other, then the
lowest-level item at the former end would be considered the floor of the subtest. The highest-level
item of the subtest is the ceiling. On the Binet, another useful term is busal level, which is used
to describe a sublest with reference to a specific testtaker’s performance. Many Binet subtests
have rules for establishing a basal level, o a base-level criterion that must be met for testing on
the subtest to continue, For example, a rule for establishing a basal level might be “Examinee
answers two consecutive items correctly.” If and when examinees fail a certain number of items
in a row, a ceiling level is said to have been reached and testing is discontinued.’

For each subtest on the SB35, there are explicit rules for where to start, where to reverse, and
where to stop {or discontinue). For example, an examiner might start at the examinee’s estimated

5. Experienced chnicians who have had occasion to (est the limits of an examinee will tell you that this assumption
is not always correct. Testing the limits is a procedure that involves administering test items beyond the level at
which the test manual dictates discontinuance. The procedure may be employed when an examiner has reason to
believe that an examinee can respond correctly ¢o items at the higher level. On a standardized ability test such as
the SB.FE, the discontinue guidelines must be respected, at least in terms of scoring. Testtakers do not earn formal
credit for passing the more difficuit items. Rather, the examiner would simply note on the protocol that testing the
limits was conducted with regard to a particular subtest and then record the findings.

Chapter 9: Intelligence and Its Measurement 293
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the examinee copes with frustration; how the examinee reacts to items considered very easy;
the amount of support the examinee secems (o require; the general approach to the task; how
anxious, fatigued, cooperative, distractible, or compulsive the examinee appears to he—these
are the types of behavioral observations that will supplement formal scores. The SB35 record
form includes a checklist form of notable examinee behaviors. Included is a brief; yes—no
questionnaire with items such as Examinee’s English usage was adequate for testing and
Examinee was adequately cooperative. There is also space to record notes and observations
regarding the examinee’s physical appearance, mood, and activity level, current medications,
and related variables. Examiners may also note specific observations during the assessment.
For example, when administering Memory for Sentences, there is usually no need to record
an examinee’s verbatim response. However, if the examinee produced unusual elaborations on
the stimulus sentences, good judgment on the part of the examiner dictates that verbatim
responses be recorded. Unusual responses on this subtest may also cue the examiner to possible
hearing or speech problems.

A long-standing custom with regard to Stanford-Binet Full Scale scores is to convert them
into nominal categories designated by certain cutoff boundaries for quick reference. Through
the years, these categories have had different names. For the SB35, here are the cutoff boundaries
with their corresponding nominal categories:

Measured 1Q Range Category
145-160 Very gifted or highly advanced
130144 Gifted or very advanced
120-129 Superior
110-119 High average
90-109 Average
80-89 Low average
70-79 Borderline impaired or delayed
55-69 Mildly impaired or delayed
40-54 Moderately impaired or delayed

With reference to this list, Roid (2003b) cautioned that “the
important concern is to describe the examinee’s skills and JUST THINK . . .
abilities in detail, going beyond the label itself” (p. 150). The  Not that very long ago, moron, a word with
pl'imal‘y value of such labels is as a shorthand reference in some pejorative connotations, was one of the
psychological reports. For example, in a summary statement at  categories in use. What, if anything, can test
the end of a detailed SB5 report, a school psychologist might  developers do to guard against the use of
write, “In summary, Theodore presents as a well-groomed,  dassification categories with pejorative
engaging, and witty fifth-grader who is functioning in the high  connotations?
average range of intellectual ability.”

The next revision of the Stanford-Binet will confain not only changes in item content, but
changes that will almost certainly relate to its standardization, administration, scoring, and
interpretation. Students of psychological testing and assessment would do well to acquaint
themselves with these and related issmes (such as issues related to the test’s psychometric
soundness or theoretical basis), using appropriate resources for more information about the test.

For now, let’s briefly overview some other tests that have been widely used to measure intelligence.

The Wechsler tests In the early 1930s, psychologist David Wechsler’s employer, Bellevue
Hospital in Manhattan, needed an instrument for evalualing the inteliectual capacity of its
multilingual, multinational, and multicultural clients (see Figure 9-7). Dissatisfied with existing
intelligence tests, Wechsler began to experiment. The eventual result was a test of his own,
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over its W-B predecessor, the WAIS would quickly become the standard against which other
adult tests were compared. A revision of the WAILS, the WAIS-R, was published in 1981 shortly
after Wechsler’s death in May of that same year. In addition to new norms and updated
materials, the WAIS-R test administration manual mandated the alternate administration of
verbal and performance tests. In 1997 the third edition of the test (the WAIS-IIT) was published,

The WAIS-III contained updated and more user-friendly

materials, In some cases, test materials were made physically JUST THINEK
larger to facilitate viewing by older adults, Some items were

. .

added to each of the subtests that extended the test’s floor in ~ Whyisitimportant to demonstrate that a new

order to make the test more useful for evaluating people with
extreme intellectual deficits. Extensive research was designed
to detect and eliminate items that may have contained cullural
bias. Norms were expanded to include testtakers in the age
range of 74 to 89. The test was co-normed with the Wechsler
Memory Scale-Third Edition (WMS-III), thus facilitating
comparisens of memory with other indices of intellectual functioning when both the WAIS-TII
and the WMS-III were administered. The WAIS-III yielded a Full Scale (composite} IQ as
well as four Index Scores—Verbal Comprehension, Perceptual Organization, Working Memory,
and Processing Speed—used for more in-depth interpretation of findings.

At this writing, the WAIS-IV is the current Wechsler adult scale. It is made up of subiests
that are designated either as core or supplemental. A core subtest is one that is administered
to obtain a composite score, Under usual circumstances, a supplemental subtest (also
sometimes referred to as an optional subtest) is used for purposes such as providing additional
clinical information or extending the number of abilities or processes sampled. There are,
however, situations in which a supplemental subtest can be used in place of a core subtest.
The latter types of situation arise when, for some reason, the use of a score on a particular
cotre subtest would be questionable. So, for example, a supplemental subtest might be substituted
for a core subtest if:

by the previous version of the test?

m  the examiner incorrectly administered a core subtest

m  the assessee had been inappropriately exposed to the subtest items prior to their
adminisiration

= the assessce evidenced a physical limitation that affected the assessee’s ability to
effectively respond to the items of a particular subtest

The WAIS-IV contains ten core subtests (Block Design, Similarities, Digit Span, Matrix
Reasoning, Vocabulary, Arithmetic, Symbol Search, Visual Pozzles, Information, and Coding)
and five supplemental subtests (Letter-Number Sequencing, Figure Weights, Comprehension,
Cancellation, and Picture Completion). Longtime users of previous versions of the Wechsler
series of adult tests will note the absence of four subtests (Picture Arrangement, Object
Assembly, Coding Recall, and Coding Copy-Digit Symbol) and the addition of three new
subtests (Visual Puzzles, Figure Weights, and Cancellation). Visual Puzzles and Figure Weights
are both timed subtests scored on the WAIS-IV Perceptual Reasoning Scale, In Visual Puzzles,
the assessee’s task is lo identify the parts that went into making a stimulus design. In Figure
Weights, the assessee’s task is to determine what needs to be added to balance a two-sided
scale—one that is reminiscent of the “blind justice” type of scale. In Cancellation, a timed
subtest used in calculating the Processing Speed Index, the assessee’s task is to draw lines
through targeted pairs of colored shapes (while not drawing lines through nontargeted shapes
presented as distractors).

Improvements in the WAIS-IV over earlier versions of the test include more explicit
administration instructions as well as the expanded use of demonstration and sample
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version of an intelligence test is measuring

much the same thing as a previous version of
the test? Why might it be desirable for the test
to measure something that was nof measured
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Table 9-3
WAIS-IV Subtests Grouped According to Indexes

Verbal Perceptual Working Processing
Comprehension Scale  Reasoning Scale Memory Scale Speed Scale

Simitarities” Block Design® Digit Span® Symbol Search”
Vocabutary” Matrix Reasoning® Arithmetic” Coding®

Information® Visual Puzzles® Letter-Number Sequencing (ages 16-63]"  Cancellation (ages 16-69)°
Comprehension® Picture Completion®

Figure Weights (ages 16-69)°

*Core subtest.
hSupplemental subtest.

Consistent with census data, there were more females than males in the older age bands. As
compared to the WAIS-TII standardization sample, the WAIS-IV sample is older, more diverse,
and has an improved standard of living.

Following a Wechsler tradition, most subtest raw scores for each age group were converted
to percentiles and then to a scale with a mean of 10 and a standard deviation of 3. Another
Wechsler tradition, beginning with the WAIS-R, called for scaled scores for each subtest to be
based on the performance of a “normal” (or, at least, nondiagnosed and nonimpaired) reference
gronp of testtakers 20-34 years old. According to Tulsky et al. (1997), this was done as a
consequence of David Wechsler’s conviction that “optimal performance tended to occur at
these ages” (p. 40). However, the practice was found to contribute to a number of problems
in WAIS-R test interpretation, especially with older testtakers (Ivnik et al., 1992; Ryan et al,,
1990; Tulsky et al., 1997), Beginning with the WAIS-III and continuing with the WAIS-IV,
the practice of deriving norms on a hypothesized “optimal performance” reference group was
abandoned. Scores obtained by the testiaker’s same-age normative group would serve as the
basis for the testtaker’s scaled score.”

The manual for the WAIS-IV (Coalson & Raiford, 2008) presents data from a number of
studies attesting to the reliability, validity, and overall psychometric soundness of the test. For
example, high internal consistency reliability estimates were found for all subtests and composite
scores for which an estimate of internal consistency is appropriate.®

The validity of the WAIS-IV was established by a number of means such as concurrent

validity studies and convergent and discriminative validity
studies. Additionally, qualitative studies were conducted on the JUST THIRK . . .
problem-solving strategies testtakers used in responding t©  gjye some thought to your own

questions in order to confirm that they were the same processes  prohlem-solving processes. Answer the

targeted for assessment. Independent researchers have noted that
although there is comparability between WAIS-IV and SB5
scores in the middle range of intelligence, some discrepancies
exist between scores achieved on these tests at the extreme ends
of the distribution. For example, in one study, individuals known
to be intellectually disabled were found to earn WAIS full scale
scores that were roughly 16 points higher than those earned on
the SBS5 (Silverman et al., 2010).

question “What is the square root of 8177
Now, answer the guestion “What did you
have for dinner last evening?” How are the
processes of thought you used to respond to
these two questions different? For exampie,
did one of the questions evoke more mental
Imagery than the other question?

7. However, such reference group scores {derived from the performance of adults from age 20 through age 34 years,
11 months) aze still published in the WATS-IV manual. Presumably, these norms are there for research purposes—or for
examiners who seek to determine low an individual tesitaker’s performance compares with adulis in this age group.

8. An estimafe of internal consistency would not he appropriate for specded subtests, such as those subtests used to

calculate the Processing Speed Index.

Chapter 9: Intelligence and Es Measurement 299




2OUASIAIE] JO ISSSASSY UL, :¢ e 00€

aopsn{ [eUTLID pauapIngIdao ur ul Sunjiom sysiojogodsd osuato] ‘susunuiodde juowssosse
107 sisip Sunrem Suop ynm sisiSojouodisd [ooyss ‘Aepol, "(L161 ‘11od) pesodosd sem 3 Jo
TII0] 1I0TS B ‘S2IBIS PAIT) ) PAUoBal UOWIES-]aulg oF} Jo)j8 U0OS SULICc] SUof 91]) s Juo] se
JSOWE punoIe Uaaqg 2AY Ad1)) “198] ul ‘mau 3ulyiou 21w §)53] S0UdSH[PHI JO SULIO] J0US

(0661 “18 19 1P9MS 1007 I8 10 d00UdS {6661 PIBM 23 ueky (661 [k 10 ydiopuey ‘6661 ‘SokeH
661 T8 19 URWISSOIn) (T66T ‘euood Za6T “IB 19 10Ipauayg) slo pue (1661 ‘URAY 3 oloBd)
Aproppe a1 (1661 ©Te 1@ ueuygney]) vonendod [erouad ou WONy $103R1S9] O 20U YIM SpR
U93( JABY SI[EOS IO[SYDOAA JO OSIL UonS J0] sjuswnSry ‘poIs)Stunupe S s1soigns oanejussardor jo
Faydwes v ‘oqissodut 159) ojordwieo 9y Jo UONRNSIUILIPE AXEW PRom et swefqord oo 1o
ueds uonuene 1oys A[eoldAIe U2 9ARY 0] PIASI[AG ST JSYENSS) oY) ueym Apm[nonted ‘soumawog
"UONEI2ISIUT pUE ‘SUTI00S ‘UOTIeNISIUNUPE 153} 0] Papaau awml ay) 2onpaX 03 A[[eord4) ‘pduep ur
PRIRIASICOE U] SEY J2U) 153) € ) SIIJ1 ULL0Y JI0YS W) Sy, S)3se) ssuabijaul Jo suito) Hoys

"goIpnIs ONA[EUE-IOIOR] JO SOIpNIS [RUONZ[ALI0D JO WO 9Y Ul A[jensn ‘solpms AJIpIfeA Uo
UOTBULIOJUI JO eop j8aId B uIBjuoo A[[eordA] Os[e sJENUERIL I9[SUISAN AI0I0B)SIES URY) Q10T ‘SIS0
Auew ur ‘pue AIojoBJSnes 9q O} pu) (AH[IQBHAI ISI00S-IU ‘AIIQerar 189191-189) ‘AOU)SISUOD
[RUIIUT) SLI0F0)ED SNOMIBA Ul $182) JIO[SUDAN AU} JOJ sojemupsd Aj[qepar patodan ‘passosse
Aynmgerrar Jo odA) ofroads o) JO uonouUN] B SE AeA [[I4 ANIQRI2I JO SIUSIMIIO0D oU) YInogiy
urodpue)s snewoyoAsd e WO AJQRIOAR] PaIeneAa USaq 2ARY §)S9) JSUDoM S ‘Terouad uy

s|enuRw 1891 91 W paiussard sourpeping juowopddns o] a[qeqieAR o1e s[euoIssaord
JUSWISSISSE SNOLIBA AQ paloyme suoresijqnd JoyIBWIS)E JO ISQUINU € ‘UDHIPPE U] JUJWISSOSSE
Q) JO SISBQ 2Y) U0 SUONEPUSLILOIAI OFBWL O) JOSSOSSE DY} JOJ QU] SAUIOD I UM [NJasn
ATaa aa01d D 1BY) SMEUD [BOTISTIEIS PRTIAT TIIAM SUHOD STENUBTT JO[SUDAA 1) [[8 ‘Uonelardionm
1891 Jod Csapdwexa gwopy yim suononnsur Sunoos popdxa poe ssugepms  anupuoosip
pue ‘Fuidders ‘Sunaeis ap[uus oI 2IA], ‘SPDOULTUNUOD Y0 IO SJUSWWeDd ‘suonsanb jo
Kenea v i Jurreap JoJ sidword piepue)s Jo I2quUInU © se J[osm Se Sjsopqns SUlIejSTUTLpe JOF
suonoap JoNdxo ‘2o ureued OS[e S[EMUeW QU ], ‘UCISNIOUI JIOY] 0] 9[BucHel oyl Suipnjoul
*s)501qns 943 Jo yora Jo suondirosop opraoid jeyp S[ENUBW UINLIA AJIBI[0 WOWLIOD Ul DABY
81893 2y, 'dnoid 98w jey) ur skaUlo AQ polies $a5008 yhm paaeduwios st aouewrsopad s daense) e
‘5153] I9[SUI3M 1) JO Uoes UQ ‘G JO UOTeIASP prepuuls & pue (a8ereak se paordiamur) g7 Jo
uwowW # s SO UOTIBIASD PIOIA JeY] S9[OS JuIod [|B 018 $1§97 IO[SUOOAY OU, "SO[ROS AU Ua0M1dg
Arrowuod jo [eop jeaid B suRwor 212y) ‘alep 01 poymnsul sefusyd o2y) Jo ssopmIay
*$159)1qNS JDUEUNIONS] Puk [BGIaA JO AWOIOUDIP IS[SUIIAN Surpue)s-Suol oy Qs
PosuadsIp 18Ul 1591 © D1E0§ S USIP[ID Oyl JO uonpa Yimoj 2 jo uonedqqnd oyl yim ¢opz W
paSueya 1ey) JO [V '(JEQI0ATOU SE PIZLIOZIIED SISOJQNS UO S21008 JO SISEQ 9U) UC pajemofes) Of
QOURTLIOND] B PUR “([BQI9A S PaZIIOT0)e0 §1521qNS UG $RI00S JO SISBq 2] U0 PIAR[NARD) O [BGISA ¢
“(2oua3[elut [BI2UST JO 2INSBIW B} )] 9Te0S T & ‘521005 Afsodmrod aqissod 110 Suotue ‘papleti
SATROS JOISUDOAN [[E USYM oWyl B sem a1o ‘odwexs 10,1 AIULIONIUN YOS UKL ABmE PUas Jed[0
B OMOYS DARY S1S0) J9[SUDop o ‘onn [ns Ajgeqoxd st s1q) YSnoyi[y ‘159) ID[SUDIAL a0 Aue
Sunediaeu ANOTIIp JO Teap 18218 € SARY 10U pIiom 159 IO[SUISA SUO IIM JeIIWR] ISUIpRye Ue
‘areos Jooyasard JY J0 Oeds PHYD 1) *OfEds NNPE JS[SUIAL SUI SEM 1T JOLIeUMm ‘A[[EUOTIPEIL,
‘uonenSIIpe poziiamdmed 10 poudisop-or AJJeroads uaog saBy (A-DSTA 911 Se Yons) SUoIsIAal
ID[SUYOOA4, JaMOU SL} JO DLUOS U0 $JSAIANS Ay} JO D08 ‘UONENSIUNUPE 1$9) PezLIInduIos jo sigauaq
) Jo <8wueape 0] Sunjwl ‘A[[BUOHIPPY T—6 S[QBL UT pajuasard ST 8159) 95a1) JO SUOISIASK
sed sE oM S8 JUDNND Ul PAIRseaur sys¥) Jo sadA) snopiea oyl Jo uondiosep [epucd v

“(uonipo yimoj s)t ut Apuarmd) (961 ut paystqnd 1sa1y ([SJdM) 2ouaSiaiu] jo ajeag
AlewiLig pue [001oS-21d JD[SU9AL 9] pue ‘(UonIpa W) s) w Apuaning) gy4] ur paysignd 31y
(DSIAL) URIPTIGD JO] 2[0S 9ouaSIaiuy I9[sToay oYl SuIpnfou] UIPIYD JOJ $1591 20ULdIajul
JO[SUOTAN JO SALIOS B 2¢ PINOM }NSDI OUJ, PIRAUMOD $1I0S JO UOISUaIXd purlg,, v payduord
I[E3S J[NPE IS[SYISAL U} PIAISODI AIUNUIIOD [euolssajold ou) Yyorum yia WSBISIUIUD oy,



system, and health insurers seeking to pay less for assessment services are some of the groups
to whom the short form appeals.

In 1958, David Wechsler endorsed the use of short forms but only for screening purposes.
Years later, perhaps in response to the potential for abuse of short forms, he took a much
dimmer view of reducing the number of subtests just to save time. He advised those claiming
that they did not have the time to administer the entire test to “find the time” {Wechsler,
1967, p. 37).

Some literature reviews on the validity of short forms have tended to support Wechsler’s
admonition to “find the time.” Watkins (1986) concluded that short forms may be used for
screening purposes only, not to make placement or educational decisions. From a historical
perspective, Smith, McCarthy, and Anderson (2000) characterized views on the transfer of
validity from the parent form to the short form as “overly optimistic.” In contrast to some critics
who have called for the abolishment of short forms altogether, Smith et al. (2000) argued that
the standards for the validity of a short form must be high. They suggested a series of procedures
to be used in the development of valid short forms. Silverstein (1990) provided an incisive
review of the history of short forms, focusing on four issues: (1) how to abbreviate the original
test; (2) how to select subjects; (3) how to estimale scores on the original test; and (4) the
criteria to apply when comparing the short form with the original. Ryan and Ward (1999)
advised that anytime a short form is used, the score should be reported on the official record
with the abbreviation “Est” next to it, indicating that the reported value is only an estimate.

From a psychometric standpoint, the validity of a test is affected by and is somewhat
dependent on the test’s reliability. Changes in a test that lessen its reliability may also lessen its
validity. Reducing the number of itemns in a test typically reduces the test’s reliability and hence
its validity. For that reason, decisions made on the basis of data derived from administrations
of a test’s short form must, in general, be made with caution {Nagle & Bell, 1993). In fact,
when data from the administration of a short form clearly suggest the need for intervention or
placement, the best practice may be to “find the time” to administer the full form of the test.

Against a backdrop in which many practitioners view short forms as desirable and many
psychometricians urge caution in their use, the Wechsler Abbreviated Scale of Intelligence
(WASI) was published in 1999. The WASI was designed to answer the need for a short
instrument to screen intellectual ability in testfakers from 6 to 89 years of age. The test comes
in a two-subtest form (consisting of Vocabulary and Block Design) that takes about 15 minutes
to administer and a four-subtest form that takes about 30 minutes to administer. The four
subtests (Vocabulary, Block Design, Similarities, and Matrix Reasoning) are WISC- and
WAIStype subtests that had high correlations with Full Scale IQ on those tests and are thought
to tap a wide range of cognitive abilities. The WASI yields measures of Verbal 1Q, Performance
1Q, and Full Scale IQ. Consistent with many other intelligence tests, the Full Scale 1Q was set
at 100 with a standard deviation of 15. The WASI was standardized with 2,245 cases inclading
1,100 children and 1,145 adults. The manual presents evidence for satisfactory psychometric
soundness, although some reviewers of this test were not completely satisfied with the way the
validity research was conducted and reported (Keith et al., 2001). However, other reviewers
have found that the psychometric qualities of the WASI, as well ag its overall usefulness, far
exceed those of comparable, brief measures of intelligence (Lindskog & Smith, 2001).

A revision of the WASI referred to, logically enough, as the WASI-2 was published in
2011, The test developers had as their goal an increase in linkage and usability with other
Wechsler tests, making the test materials more nser friendly, and increasing the psychometric
soundness of the test. In general, the WASI-2 tes( developers seem to have accomplished what
they set out to do (Irby & Floyd, 2013). Still, users of an abbreviated measure of intelligence
are strongly cautioned that reduced clinical accuracy as compared to the use of a full-length
test may be expected to result (McCrimmon & Smith, 2013).
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assessment unit discretely named the Office of Strategic Services (OSS) developed innovative
measures for selecting spies and secret agents to work abroad. By the way, the OSS was a
predecessor to today’s Central Intelligence Agency (CIA}.

Today, group tests are still administered to prospective
recruits, primarily for screening purposes. In general, we may
define a screening teol as an instrument or procedure used to James Bond aside, what qualities do you
identify a particular trait or constellation of traifs at a gross o think a real secret agent needs to have? How
imprecise level, Data derived from the process of screening may  might you measure these qualities in an
be explored in more depth by more individualized methods of  applicant?
assessment. Various types of screening instruments are used in
many different settings. For example, in the following chapter
we see how screening tools such as hehavior checklists are used in preschool seitings to identify
young children to be evaluated with more individualized, in-depth procedures.

In the military, the long tradition of using data from screening tools as an aid to duty and
training assignments continues to this day. Such data also serve to mold the nature of training
experiences. For example, data from group testing have indicated a downward trend in the
mean intelligence level of recruits since the inception of an all-volunteer army. In response to
such findings, the military has developed new weapons {raining programs that incorporate, for
example, simpler vocabulary in programimed instruction,

Inclnded among many group tests used today by the armed forces are the Officer Qualifying
Test (a 115-item muldiple-choice test used by the U.S. Navy as an admissions test to Officer
Candidate School), the Airman Qualifying Exam (a 200-item multiple-choice test given to all
U.S. Air Force volunteers), and the Armed Services Vocational Aptitude Battery (ASVAB).

The ASVAB is administered to prospective new recruits in all the armed services. It is also
made available to high-school students and other young adults who seek guidance and
counseling about their future education and career plans.

Annually, hundreds of thousands of people take the ASVAB, making it perhaps the most
widely used multiple aptitude test in the United States. It is administered by school counselors
and at various walk-in centers at no cost to the testtaker. In the context of a career exploration
program, the ASVAB is designed to help testtakers learn about their interests, abilities, and
personal preferences in relation to career opportunities in military and civilian settings.
Ilustrative items from each of the ten subfests are presented in this chapter’s Everyday
Psychometrics.

Through the years, various forms of the ASVAB have been produced, some for exclusive
use in schools and some for exclusive use in the military. A set of 100 selected items included
in the subtests of Arithmetic Reasoning, Numerical Operations, Word Knowledge, and
Paragraph Comprehension make up a measure within the ASVAB called the Armed Forces
Qualification Test (AFQT). The AFQT is a measure of general ability used in the selection of
recruits. The different armed services employ different cutoff scores in making accept/reject
determinations for service, which are based also on such considerations as their preset quotas
for particular demographic groups. In addition to the AFQT score, ten aptitude areas ate also tapped
on the ASVAB, including general technical, general mechanics, electrical, motor-mechanics,
science, combat operations, and skill-technical. These are combined to assess aptitude in five
separate career areas, including clerical, electronics, mechanics, skill-technical (medical,
computers), and combat operations.

The test battery is continually reviewed and improved on the basis of data regarding how
predictive scores are of actual performance in various occupations and military training programs.

The ASVARB has been found to predict success in computer programming and computer operating
roles (Besetsny ef al., 1993), multi-tasking in Navy sailors (Hambrick et al,, 2011), and grades
in military technical schools across a variety of fields (Earles & Ree, 1992; Ree & Earles, 1990).
In one study, the ASVAB adequately predicted grades in three United States Air Force courses

JUST THIRK . . .
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Vil  Auto and Shop Information 9.

This test assesses knowledge of automobile shop practice
and the use of tools.

Liquid is being transferred from the barrel to the bucket by
a. capiilary action.

b. gravitational forces.

¢. fluid pressure in the hose.

d. water pressure In the barrel.

X. Electronics Information
Here, knowledge of electricdl, radio, and electronics
information is assessed.
7. What tool is shown above?
a, hole saw me
b. keyhole saw A —/——— B w
C. counter saw m
¢. grinding saw
Vil Mathematics Krowledge c _| I__ D @
This is a test of ability to solve problems using high-school-
level mathematics. Use of scrotch paper is permited. 10.  Which of the above is the symbot for a transformer?
8. ¥3X=-5thenX= a A
a. =2 b. B
b. —5/3 o C
c. =35 4 D
d. 35
IX. Mechanical Comprehension
Knowledge and understanding of general mechanical and
physical principles are probed by this test.
Answer Key
1.b 6.c
Z.¢ Ta
3.d 3. b
4.d 9.b
5. Why aze you looking this one up? 10.a

offered to sensor operators {Carrefta et al,, 2015).% A review of validity studies supports the
construct, content, and criterion-related validity of the ASVAB as a device to guide training and
selection decisions (Welsh et al., 1990). In general, the test has been deemed quite useful for
selection and placement decisions regarding personnel in the armed forces (Chan et al., 1999),

Beyond their applications for military purposes, group tests of intelligence are extensively
used in schools and related educational settings. Perhaps no more than a decade or two ago,
approximately two-thirds of all school districts in the United States used group intelligence
tests on a routine basis to screen 90% of their students. The other 10% were administered
individual intelligence tests. Litigation and legislation surrounding the routine use of group
intelligence tests have altered this picture somewhat. Still, the group intelligence test, now also
referred to as a school ability test, is by no means extinct. In many states, legal mandates
prohibit the use of group intelligence data alone for class assignment purposes. However, group
intelligence test data can, when combined with other data, be extremely useful in developing

a profile of a child’s intellectual assets.

9, Sensor operators are enlisted aviators who provide a variety of assistance to operators of unmanned,

remotely-piloted aircraft.
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Table 9-4
The Pros and Cons of Traditional Group Testing

Advantages of Group Tests

Disadvantages of Group Tests

Large numbers of testtakers can be lested at one time, offering efficient
use of time and resources.

Testtakers work independently at thelr own pace.

Test items are typically in a format easily scored by computer or
machine.

The test administrator need not be highly lrained, as task may require little
beyond reading instructions, keeping time, and supervising lestiakers.

Test administrator may have less effect on the examinee’s score than a
test administrator in a one-on-one siluation.

Group testing is less expensive than individual testing on a per-testtaker
basis.

Group testing has proven value for screening purposes.

Group Lests may be normed on large numbers of people more easiy
than an individual test

Group tesis work well with pecple who can read, follow directions, grip
a pench, and do not require a great deal of assistance.

All testtakers, regardless of ability, typically must start on the same
item, end on the same item, and be exposed to every item on the
fesl, Cpportuntty for adaptive testing is minimized.

Testtakers must be able to work independently and understand what is
expected of them, with little or no opportunity for questions or
clarification once testing has begun.

Test items may not be in more fnnovative formats or any format involving
examiner manipulatlon of materials or examiner—examinee nteraction.

Opportunity for assessor observation of lestiaker's extra-test behavior
Is lost.

Opportunity for leamning about assessee through assessor-assessee
interaction is lost.

The infermation from a group test may not be as detafled and
actionable as informatien from an individual test administration.

Instruments designed expressly for screening ase oceasionally used for
making momentous decisions.

In any lesl-taking situation, testtakers are assumed ic be motivated to
perform and follow directions. The opporiunity to verify these
assumptions may be minimized Ir: large-scale testing programs. The
testtaker who “marches to the beat of a different drummer” is at a
greater risk of obtaining a score that does not accurately
approximate his or her hypothetical true score.

Group tests may not work very well with people who cannof read, who
cannot grip a pencil (such as very young childrer), who “march fo the beal
of a different drummer,” or who have exceplional needs or requirements.

Four terms common to many measures of creativity are originality, fluency, flexibility, and

elaboration. Originality refers to the ability to produce something that is innovative or noncbvious.
It may be something abstract like an idea or something tangible and visible like artwork or a
poem. Fluency refers to the ease with which responses are reproduced and is usually measured
by the total number of responses produced. For example, an item in a test of word fluency might
be In the next thirty seconds, name as many words as you can that begin with the letter w.
Flexibility refers to the vaviety of ideas presenled and the ability to shift from one approach to
another. Elaboration refers to the richness of detail in a verbal explanation or pictorial display.
A criticism frequently leveled at group standardized intelligence tests (as well as at other
ability and achievement tests) is that evaluation of test performance is too heavily focused on
whether the answer is correct. The heavy emphasis on correct response leaves little room for the
evaluation of processes such as originality, fluency, flexibility, and elaboration. Stated another
way, on most achievement tests the thought process typically required is convergent thinking.
Convergent thinking is a deductive reasoning process that entails recall and consideration of
facts as well as a series of logical judgments to narrow down solutions and eventually arrive af
one solution. In his structure-of-intellect model, Guilford (1967) drew a distinction between the
intellectual processes of convergent and divergent thinking, Divergent thinking is a reasoning
process in which thought is free to move in many different directions, making several solutions
possible, Divergent thinking requires flexibility of thought, originality, and imagination. There is
much less emphasis on recall of facts than in convergent thinking. Guilford’s model has served
to focus research attention not only on the products but also on the process of creative thought.
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different types of abilities and pursuits, testtakers from different cultural groups can be expected
to bring to a test situation differential levels of ability, achievement, and motivation, These
differential levels may even find expression in measured perception and perceptual motor skills.

Consider, for example, an experiment conducted with children who were members of a
rural community in eastern Zambia. Serpell (1979) tested Zambian and English research
subjects on a task involving the reconstruction of models using pencil and paper, clay, or wire.
The English children did best on the paper-and-pencil reconstructions because those were the
materials with which they were most familiar. By contrast, the Zambian children did best using
wire because that was the medium with which they were most familiar. Both groups of children
did about equally well using clay, Any conclusions about the subjects’ ability to reconstruct
models would have to be qualified with regard to the particular instrument used. This point
could be generalized with regard to the use of most any instrument of evaluation or assessment;
is it really tapping the ability it purports to tap, or is it tapping something else—especially
when used with culturally different subjects or testtakers?

Items on a test of intelligence tend to reflect the culture of the society where the test is
employed. To the extent that a score on such a test reflects the degree to which testtakers have been
integrated into the society and the culture, it would be expected that members of subcultures (as
well as others who, for whatever reason, choose not to identify themselves with the mainstream
society) would score lower. In fact, Blacks (Banghman & Dahlstrom, 1968; Dreger & Miller, 1960;
Lesser et al., 1965; Shuey, 1966}, Hispanics (Gerry, 1973; Holland, 1960; Lesser et al.,, 1965;
Mercer, 1976; Murray, 2007; Simpson, 1970), and Native Americans (Cundick, 1976) tend to score
lower on intelligence tests than Whites or Asians (Flynn, 1991). These findings are controversial
on many counts—ranging from the great diversity of the people who are grouped under each of
these categories, to sampling differences (Zuckerman, 1990), as well as related definitional issues
(Daley & Onwuegbuzie, 2011; Sternberg et al., 2005). The meaningfulness of such findings can
be questioned further when claims of genetic difference are made owing to the difficulty of
separating the effects of genes from effects of the environment. For an authoritative and readable
account of the complex issues involved in making such separations see Neisser et al., 1996.

As Gu, He, and Xuqun (2017} have observed, cultural differences with respect to the
conceptualization of intelligence extend to culturally appropriate ways of expressing intelligence,
In the West, we may be culturally accustomed to expressions of intelligence in the form of
writing, speech, debate, and the like. By contrast, in the East, where modesty is culturally
valued, such overt demonstrations of one’s intellectual prowess may be culturally discouraged.
Gu et al. (2017) explained that,

a component of intelligence in the East has to do with the ability to exhibit culturally appropriate
restraint in display of ability. Lao Zi, the philosopher who founded Taoism, states in his work
Tao Te Ching, “Whereas the force of words is soon spent, far belter is it to keep what is in the
heart.” This wisdom informs the extent to which a general demeanor of caution and mederation
is not only culturally preferable, but seen as the more “intelligent” option. So, all other things
being equal, comparing the generally silent person to the generally talkative person, the former
may be viewed as the more “intelligent” in the East, while the latter may be viewed as the
more “intelligent” in the West.

Alfred Binet shared with many others the desire to develop a measure of inielligence as
untainted as possible by factors such as prior education and economic advantages. The Binet-Simon
test was designed to separate “natural intelligence from instruction” by “disregarding, insofar as
possible, the degree of instruction which the subject possesses” (Binet & Simon, 1908/1961, p. 93),
This desire to create what might be termed a culture-free intelligence fest has resurfaced with
various degrees of fervor throughout history. One assumption inherent in the development of such
tests is that if cultural factors can be controlled then differences between cultural groups will be
lessened. A related assumption is that the effect of culture can be controlled through the elimination
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to the factor-analytic concept of factor loading, which can be quantified—the cultire loading
of a test tends to involve more of a subjective, qualitative, nonnumerical judgment.

The rationale for culture-fair test items was to include only those tasks that seemed to reflect
experiences, knowledge, and skills common to all different cultures. In addition, all the tasks were
designed to be motivating to all groups (Samuda, 1982). An attempt was made to minimize the
importance of factors such as verbal skills thought to be responsible for the lower mean scores of
various minority groups. Therefore, the culture-fair tests fended to be nonverbal and to have simple,
clear directions administered orally by the examiner. The nonverbal tasks typically consisted of
assembling, classifying, selecting, or manipuldiing objects and drawing or identitying geometric
designs. Some sample items from the Cattell Culture Fair Test are illustrated in Figure 9-8.

Mazes Figure Matrices

Choose from among the six aiternatives
the one that most logically completes the matrix

i_. pattern above if.
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=

Classification
Pick out the two odd items in each row of figures.
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Choose ane figure from the six on the right that logically continues the serles of three figuzres at the left.
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Figure 9-8
Sample “Culture-Fair” and “Culture-Loaded” Items
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What types of test items are thought to be “culture-fair’—or at least more culture-fair than other,
more culture-loaded items? The items reprinted below from the Culture Fair Test of Intelligence
(Cattell, 1940} are a sample. As you look at them, think about how culture-fair they really ave.
ltems from the Culture Fair Test of Intelligence (Catiell, 1940)
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In what was probably one of the few published studies designed to explore the test’s validity,
the Wechsler Adult Intelligence Scale (WAIS) and the BITCH were both administered to Black
{r. = 17) and White (n = 116) applicants for a job with the Portland, Oregon, police department.
The Black subjects performed much better on the test than did the White subjects, with a mean
score that exceeded the White mean score by 2.83 standard deviations. The White mean IQ as
measured by the WAIS exceeded the Black mean IQ by about 1.5 standard deviations. None of
the correlations between the BITCH score and any of the following variables for either the
Black or the White (esttakers differed significantly from zero: WAIS Verbal 1Q, WAIS
Performance 1Q, WAIS Full Scale 1Q, and years of education. Even though the Black sample
in this study had an average of more than 2.5 years of college education, and even though their
overall mean on the WAIS was about 20 points higher than for Blacks in general, their scores
on the BITCH fell below the average of the standardization sample (high-school pupils ranging
in age from 16 to 18). What, then, is the BITCH measuring? The study authors, Matarazzo and
Wiens (1977), concluded that the test was measuring a variable that could be characterized as
streetwiseness. This variable, also known by other names (such as “street smarts” or “street
efficacy”™), has since received serious attention from researchers (see Figure 9-9).

Many of the tests designed to be culture-specific did yield higher mean scores for the
minority group for which they were specifically designed. Still, they lacked predictive validity
and provided litfle useful, practical information. The knowledge required to score high on all
of the culture-specific and culture-reduced tests has not been seen as relevant for educational
purposes within our pluralistic society. Such tests have low predictive validity for the criterion
of success in academic as well as vocational settings.

At various phases in the life history of the development of an intelligence test, a number
of approaches to reduce cultural bias may be employed. Panels of experts may evaluate the
potential bias inherent in a newly developed test, and those items judged to be biased may be
eliminated. The test may be devised so that relatively few verbal instructions are needed to
administer it or to demonstrate how to respond. Related efforts can be made to minimize any
possible language bias. A tryout or pilot testing with ethnically mixed samples of testtakers
may be undertaken. If differences in scores emerge solely as a function of ethnic group
membership, individual items may be studied further for possible bias.

Major tests of intelligence have undergone a great deal of scrutiny for bias in many
investigations. Procedures range from analysis of individual ifems to analysis of the test’s
predictive validity. Only when it can be reasonably concluded that a test is as free as it can be
of systematic bias is it made available for use. Of course, even if a test is free of bias, other
potential sources of bias still exist. These sources include the criterion for referral for assessment,
the conduct of the assessment, the scoring of items (particularly those items that are somewhat

Figure 9-9
“Street Smaris”

A person who “knows his (or her} way around the sireets”
is referved to as “streetwise” or as possessing “street
smarts.” This characteristic—which has absolutely nothing
to do with map-reading ability—was characterized by
Sharkey (2006) as street efficacy (or “the perceived ability
1o avoid violent confrontations and to be sufe in one'’s
neighborhood” ). Question: Is this cliaracteristic a
personality tralt, an aspect of intelligence, or something of
a “hybrid”?

© Blend Images/SuperStock RF
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realm of fluid intelligence. Some research has been designed to address this issue (Rindermann
et al., 2010) but the results have been equivocal, with partial support for both Cattel! and Flynn.

The Construct Validity of Tests of Intelligence

The evaluation of a test’s construct validity proceeds on the assumption that one knows in
advance exactly what the test is supposed to measure, For intelligence tests, it is essenfial to
understand how the test developer defined intelligence. If, for example, intelligence were
defined in a particular intelligence test as Spearman’s g, then we would expect factor analysis
of this test to yield a single large common factor, Such a factor would indicate that the different
questions or tasks on the test largely reflected the same underlying characteristic (intelligence,
or g ). By contrast, if intelligence were defined by a test developer in accordance with Guilford’s
theory, then no one factor would be expected to dominate. Instead, one would anticipate many
different factors reflecting a diverse sct of abilities. Recall that, from Guilford’s perspective,
there is no single underlying intelligence for the different test items to reflect. This means that
there would be no basis for a large common factor,

In a sense, a compromise between Spearman and Guilford is Thorndike, Thorndike’s
theory of intelligence leads us to look for one central factor reflecting g along with three
additional factors representing social, concrete, and abstract intelligences. In this case, an
analysis of the test’s construct validity would ideally suggest that testtakers’ responses to
specific items reflected in part a general intelligence but also different types of intelligence:
social, concrete, and abstract.

A Perspective

So many decades after the publication of the 1921 symposium, professionals still debate the
nature of intelligence and how it should be measured. In the wake of the controversial book The
Bell Curve (Herrnstein & Murray, 1994), the American Psychological Association commissioned
a panel] to write a report on intelligence that would carry psychology’s official imprimatur. The
panel’s report reflected wide disagreement with regard to the definition of intelligence but noted
that “such disagreements are not cause for dismay. Scientific research rarely begins with fully
agreed definitions, though it may eventually lead to them” (Neisser et al., 1996, p. 77).
Another issue that is not going to go away concerns group differences in measured
intelligence. Human beings certainly do differ in size, shape, and color, and it is thus reasonable
to consider that there is also a physical basis for differences in intellectual ability, so discerning
where and how nature can be differentiated from nurture is a laudable academic pursuit. Still,
such differentiation remains not only a complex business but one potentially fraught with social,
political, and even legal consequences. Claims about group differences can and have been used
as political and social tools to oppress religious, ethnic, or other minority group members, This
is most unfortunate because, as Jensen (1980) observed, variance

attributable to group differences is far less than variance JUST THINEK
attributable to individual differences. Echoing this sentiment is
the view that “what matters for the next person yon meet (to the
extent that test scores matter at all) is that person’s own particular
scote, not the mean of some reference group to which he or she
happens to belong” (Neisser et al., 1996, p. 90).

The relationship between intelligence and a wide range of social outcomes has been well
documented. Scores on intelligence tests, especially when used with other indicators, have
value in predicting outcomes such as school performance, years of education, and even social
status and income, Measured intelligence is negatively correlated with socially undesirable
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In a “real-life” competitive job market, what
part—if any—does the “mean of the reference
group” play in employment decisions?
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