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Chapter 20: Genes, IQ Scores, and Social Status: I. The

Phenotype of IQ

Introduction

Nothing in behavioral genetics has sparked more acerbic and acrimonious debate

that the issues surrounding the genetics of intelligence and social class.  Science requires

debate and argument, so differing opinions about heredity, intelligence, and social structure

should be healthy signs.  Instead, opinions are often stated with such a rhetorical voracity

that personal and political agendas drown out sound empirical data.  The sad consequence is

that a chapter like this one is required in this book—there is simply too much

misinformation about IQ test scores within the social sciences to proceed directly into a

discussion of genetics.

The purpose of the chapter is simple and can be gleaned by rereading the chapter’s

title.  I deliberately chose the phrase “IQ scores” over the word Intelligence.  At the end of

this chapter, you should have an appreciation for what an IQ score means.  That does not

imply that you will know what Intelligence (with a capital “I”) is.  All the data on the

genetics of “Intelligence” and on the extent to which the genes for “Intelligence”

contribute to eventual social status are based on concrete numbers derived from an IQ test.

In short, the empirical data are all predicated on IQ test scores, not on various definitions of

“Intelligence.”  Hence, to appreciate and interpret the empirical data, it is much more

important to recognize what an IQ score measures that what any theoretician  in psychology,

sociology, or anthropology says an IQ score should measure.

We will first explore the history of intelligence tests.  Thereafter we will examine

items typical found on contemporary intelligence tests, review data on the stability of IQ
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scores, survey the empirical data on the variables correlated with scores on intelligence tests,

and discuss the issue of multiple intelligences.

The history of the psychological construct of intelligence

The end of the 19th century saw two different schools of thought about mental

processes and the best ways to measure them.  Early psychologists such as Francis Galton

exemplify the first school. To oversimplify matters, Galton viewed mental processes as what

today would be call a “black box” that interfaces between sensory input and motor output.

The mental processes themselves could not be directly observed.  Instead, the task of the

psychologist was to vary the complexity of the sensory inputs and then observe individual

differences in output. Lawful relationships between the complexity of the sensory input and

the speed and/or accuracy of the respondent would be crude measures of intelligence or

some allied mental processes.

A  major paradigm developed by these investigators was reaction time, an example

of which is illustrated in Figure 20.1.  A subject is seated in front of an apparatus that has

three lights, all turned off at the moment.  The subject places the index finger of her

dominant hand on the solid button at the bottom of Figure 20.1.  At a time set by the

investigator but unknown to the subject, one of the three lights flashes on.  The subject must

then remove her index finger from the solid button and press the dotted button below the

light that had flashed.  Two very simple quantitative measures can be derived from this test:

(1) the amount of time it takes the subject to release pressure on the solid button, and (2)

after the solid button’s release, the amount of time elapsed until the correct dotted button is

pressed.

Mastery of this task requires little cognitive skill.  All but those with severe cognitive

deficits will continually press the correct button as soon as they receive the verbal

instructions about the task.  The major variable of individual differences consists in the time
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it takes to process the sensory stimulus and then react to it by removing a finger from the

fixed button and pressing on the correct blue button.

There are enormous variations of reaction time tests.  Instead of lights, one could

flash an integer number on a computer screen.  One could have two “blue” buttons and the

subject could be instructed to press the left one if the number is even and the right one if the

number is odd.  Perhaps two integers would be presented and the subject required to press

the left button if the sum of the two is odd but the right button if the sum is even.  Despite

all the variations, the paradigm has the following two salient points: (1) the task is “easy”

in the sense that everyone can understand it and come up with the correct solution; and (2)

the individual differences thought to underlie mental processes consist of the time it takes to

process the sensory information and perform the motor response1.  “Intelligence” defined

this way is largely a variable associated with the speed of information processing.

The second tradition of intelligence and intelligence testing had its origin in the

public school system of France.  In the 1890s, Alfred Binet was commissioned by the

French government to arrive at a simple and expedient way to distinguish those children

who would profit from a public education from those who would not benefit from

schooling.  Binet’s eventual answer to his charge differed strikingly from Galton’s in two

ways: (1) instead of measuring responses to purely sensory stimuli, Binet measured

responses to practical, real-life problems;  and (2) instead of presenting problems that all

school children could easily pass, Binet administered tasks of varying difficulty—some

children could  perform the task correctly while other children would fail to execute it

appropriately.  (Galton, of course, used tasks that all school children, barring of course

those with the most severe cognitive problems, could easily grasp and perform correctly).

According to Binet, those children who got a lot of the tasks correct would “profit” from

                                                

1   Early psychologists like Galton emphasized simple tasks and speed of reaction.  Today's cognitive
psychologists have expanded these types of tasks much further than can be described in this text.
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public schooling while those who failed most of the tasks would not be suitable for

education.

It is the Binet tradition that gave rise to modern day intelligence testing.  Owing

greatly to the historical context of their development, most modern IQ tests have three

salient features that define the modern construct of intelligence.  First, the content of the

items involves problems that tap a broad range of academic skills—vocabulary, reading

comprehension, verbal analogies, syllogisms, mathematics, symbolic processing, etc.—all

topics that are taught and tested in a school setting.  There are not tests of sensory

thresholds or reaction time.  Neither are there items about practical, real-life social problems

(e.g., who to invite to a birthday party), emotional problems (e.g., how to react to rejection

from a peer), and occupational, vocational or interest problems (e.g., the best way to catch

trout).

Second,  the items on the IQ test have definite right and wrong answers that can be

agreed upon by the majority of people in the culture or by expert knowledge2.  The answers

to a question are not simply arbitrary responses like the typical true or false response to an

item on a personality inventory.

Third, items have a variety of difficulty levels.  They are not akin to Galton’s tasks

where everyone can easily “pass” all the items.  For subjects of a given age, some items are

easy while others are difficult.  In short, items on an IQ test can discriminate among

subjects just as Binet’s simple tasks could discriminate among French children.

                                                

2  There may indeed be gradations of right and wrong in an answer, but not all answers to an item are
equally acceptable.  The degree to which culture consensus as opposed to expert opinion defines the
correctness of a response is, of course, highly dependent upon the item.  Cultural consensus is paramount
for the meaning of vocabulary while expert opinion rules in mathematics.
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Contemporary Intelligence Tests

Items on intelligence tests: content validity

In psychometric terms, an item in a test or questionnaire has content validity when

there is a clear and reasonable connection between what the item asks and the construct or

variable that it purports to measure.  For example, the item “I am a sociable person” has

good content validity for extraversion but poor content validity if it were to measure interests

in architecture.

One of the best ways of assessing what contemporary intelligence tests measure is

to turn content validity on its head—just read the items on any test and ask the question,

“How would I describe people who get most of these items wrong and how would I

describe people who get most of these items correct?”  Because of copyright laws, actual

items from an IQ test cannot be reproduced herein, but the following examples are good

illustrations of the types of items that might be found on tests such as the Weschler Adult

Intelligence Scale (WAIS) that measure several different facets of intelligence3.

Most comprehensive measures of intelligence include a measure of vocabulary,

examples of which are given in Table 20.1.  For an adult, a simple item might ask for the

meaning of the word “clarity,” while a slightly more difficult item might ask for the

meaning of the word “maudlin.”

[Insert Table 20.1 about here]

Verbal analogies are often found in IQ tests.  Here the task is less to know the

meaning of words as to deduce logical relationships between pairs of words.  Two examples

are given in Table 20.2.

[Insert Table 20.2 about here]

                                                
3  A very wide variety of sample test items may be found in Jensen (1980, pp. 125-167).
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Other types of measures tap the ability to construct complete and coherent ideas

from words.  One classic example is word rearrangements, three examples of which are

provided in Table 20.3.  Here the task is to arrange the order of the words to make a

complete sentence.

[Insert Table 20.3 about here]

Another example is syntactic reasoning.  Here, a series of nonsense words are

presented but the ordering of the words along with their prefixes and suffices resemble a

syntactically correct English sentence—the sentence simply has no meaning.  The task is to

recognize which words are nouns, verbs, adjectives, etc.  Examples are given in Table 20.4.

[Insert Table 20.4 about here]

Many items on IQ tests relate to quantitative skills.  One skill consists of correctly

recognizing the relationship between a series of numbers and then predicting the next

number in the sequence.  Table 20.5 gives examples.

[Insert Table 20.5 about here]

A second quantitative skill consists of elementary mathematics problems, some

examples of which may be viewed in Table 20.6.

[Insert Table 20.6 about here]

Notice how many of the items above depend not only on knowledge of the English

language but also on familiarity with certain cultures4.   Rearranging the words “time stitch

nine a save in” in Table 20.4 gives the aphorism from Benjamin Franklin’s Poor Arnold’s

Almanac “a stitch in time saves nine.” It is reasonable to hypothesize that Americans might

more easily recognize this phrase than other native English speakers like Australians or

                                                
4  Indeed, some of these of items in this text were deliberately constructed to illustrate cultural loading.
Some tests of intelligence would eliminate these types of items while others might include them.
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New Zealanders might.  For this reason, there have been several attempts to develop

measures of intelligence that are culture-free5.

Examples of this kind of testing include Cattell’s Culture Free Test (Cattell, 1940)

and the Raven’s Progressive Matrices (Raven, 1960, 2000).  This type of test typically

presents visual/geometric objects that have a certain logic to them and the respondent is

required to complete a series or to pick out a discrepant object among a group.  Examples

are provides in Figures 19.2 and 19.3.

[Insert Figures 19.2 and 19.3 about here]

At the beginning of this section, the reader was asked to read the items and ask the

following question, “How would I describe people who get most of these items wrong and

how would I describe people who get most of these items correct?”  If you are like many

others who answered this question, you would describe high scorers as “smart” and

“clever” and low scorers as “dull,” “poorly educated,” or “educationally

disadvantaged.”  If asked to give an abstract definition to the major dimension tapped by

these items, most people come up with one or more of the following descriptors: (1) ability

to reason abstractly; (2) ability to manipulate symbols; (3) ability to learn;  (4) ability to

absorb cultural teachings;  (5) exposure to traditional culture.   Your own answers to the

question are probably quite similar to some of these responses.  But before you prematurely

decide on a definition of intelligence, read the next section on the correlates of IQ tests.

Correlates of IQ scores: construct validity

A classic concept in the behavioral sciences is construct validity (Cronbach and

Meehl, 1955).  Applied to intelligence, the extent to which an IQ test has construct validity

depends upon its correlations with other variables that should, in common sense terms,

                                                
5  I use the phrase “culture-free” because that is the term used in the literature.  A more appropriate phrase
would be the intelligence tests that have “diminished cultural influence.”
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correlate with intelligence6.  This section reviews the important correlations of IQ test

scores.  In reading this section it is crucial to have a firm grasp of the quantitative meaning

of a correlation coefficient7.  The relationship between any two social science variables

should never be viewed in either-or terms—i.e., a relationship is either present or absent.

Instead the relationship should be viewed as a point along a continuum that has as its

extreme ends the absence of any predictability (a correlation of 0.0) and perfect

predictability (a correlation of 1.0).  “How strong is the relationship between IQ and

variable X?” is a more informative question than “Is there a relationship between IQ and

X?”.

A major portion of construct validity is the agreement among IQ tests.  If there are

several different IQ tests, all of which purport to measure the same construct of

intelligence8, then any one of the tests should predict scores on the other tests.  Does this

happen?  Yes.  The correlations between scores on one measure of intelligence and others

are usually around .70 to .80 (Jensen, 1980, p. 315)9.

A second prediction stems from the results of your own answer about high and low

scorers on the items in tests of cognitive ability.  Should people who [are smart, are clever,

have good abstract reasoning, are educationally advantaged, are exposed to conventional

culture, etc.—feel free to insert you own phrase here] do better in school than people who

[are dull, have problems manipulating symbols, have difficulties seeing logical relationships,

are educationally disadvantaged, lack exposure to traditional culture, etc.—again, insert your

own phrase]?  All but the most obstreperous would answer yes to this question.  So what

are the correlations between IQ tests and school performance?

There are two answers to this question, depending upon how one measures school

performance.  One classic measure of school performance is a score (or scores) on

                                                

6  I apologize to Lee Cronbach and Paul Meehl for reducing their insightful paper to a mere sentence.
7  A brief overview of the correlation coefficient is given in Chapter 17.
8  And, one should add, have been developed with the appropriate psychometric acumen.
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standardized tests.  Here, the results of over decades of empirical research has been

strikingly consistent (see Snow & Yallow, 1982, for a comprehensive review).  Correlations

between IQ test scores and measures of general scholastic knowledge (e.g., scores on the

verbal and quantitative sections of the SAT or ACT) are in the range of .60 to .80—quite

high coefficients for the behavioral sciences.  Correlations between IQ scores and measures

of more specific scholastic knowledge—like standardized tests on history, geography,

literature, and science—are only slightly lower.

A second measure of school performance is simply grades.  They could be

measured as grade point averages (GPA) in high school, instructor ratings of course

performance in the armed services, etc..  The type of measurement for school performance

may make a statistical difference but not a great practical difference.  Correlations between

IQ test scores and grades are usually lower than those between IQ scores and standardized

achievement tests, but they are still quite high.  They typically range between .40 and .60.

Now, combine together the history of IQ tests, the items on IQ tests, and the

empirical correlates of IQ tests and ask yourself what IQ tests measure?

Reliability and stability of IQ scores

Psychometrically, the reliability of a test consists of the extent to which one gets the

same results when the test is administered on two occasions10.  The time interval between

testing depends on the nature of the trait being measured.  For traits that change rapidly

(e.g., mood), the interval may be minutes or hours;  for traits that should be relatively

constant (e.g., educational level of your grandparents), the interval could be measured in

years.  Several twists and variations of testing are used to avoid memory effects—e.g.,

giving the odd items at time one and the even items at time 2.

                                                                                                                                                

9   Adjusting these correlations for measurement error would bring them into the .80 to .90 range.
10  Psychometricians have developed several different models for reliability.  Hence, the model presented
here is not the only one.
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One of the most persistent myths in some social science circles is that IQ tests are

unreliable.  In fact, IQ tests are among the most reliable of all measures in psychology.

Reliabilities of individually administered adult IQ tests consistently exceed .90 for the total

IQ scores that are the topic of this and the next chapter.  Reliabilities are slightly lower for

infants but not by much.  They are usually in the high .80s.  Jensen (1980, Table 7.4)

compiled reliabilities from the manuals of 33 different group tests of intelligence or general

mental abilities.  They averaged around .90.  Hence, an IQ score is measured with high

reliability.

The stability of IQ scores is measured by the correlation of test scores on two or

more occasions that are relatively far apart11.  The stability of IQ scores depends upon two

different factors, the age at which the individuals are tested and the time interval between

tests.  Testings one year apart have correlations that range between .85 and .95, almost as

high as the reliability of IQ scores permit.  As the time interval increases, the correlation

decreases but the amount of decrease depends on the age of initial testing.  Correlations

between IQ scores measured in infancy/early childhood and those in adulthood are small

and on the order of .30 to .45.  As children get older, the correlation increases (Bloom,

1964; Jensen, 1980) but does not seem to approach the correlation between testings one-

year apart.  Table 20.7 presents stability correlations as a function of years between testing

from three different studies.  Compared to many psychological traits, IQ scores show a high

degree of stability.

[Insert Table 20.7 about here]

The same data also illustrate another feature about IQ—it is not immutable.  If IQ

were as immutable as height during the early to middle adult years, then the correlation

between testings at any two time points should equal the reliability of the IQ test.  The

observed correlations are lower, although there has not been much data gathered during the
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middle adult period on this issue.  The situation is analogous to the stability of batting

averages among major league baseball players.  Those with high averages in any one year

tend to—but do not necessarily have to—have high averages in other years.  Batting ability

is stable but not immutable.

Intelligence and Intelligences

Is intelligence “one thing”? Or are there a number of intelligences, each adapted

and honed to a specific cognitive task?  Our examination of IQ test items above cannot

answer this question.  Clearly, items that tap one and only one cognitive ability (e.g., number

series) have an obvious and logical relationship to one another.  But do people who score

high on the number series items also get the vocabulary items correct?  Like many questions

in psychology, one can argue long into the night about the answer.  But scientifically

speaking, any answer must be based on empirical data—just what is the correlation between

scores on number series and scores on vocabulary?

If we consider only those types of items found on traditional IQ tests, there is a

consistent empirical finding that has been replicated over the past century—people who do

well on one set of items listed above also do well on the other types of items.  In short there

are moderate to high positive correlations among all subtests of mental ability (Carroll,

1993; Jensen, 1998).  Theorists who place a heavy emphasis on this observation argue for a

construct of general intelligence, most commonly abbreviated as g, and posit that individual

differences in g are a major reason behind the positive correlation among specific mental

abilities.  The IQ scores that have been discussed in this chapter and will be discussed in the

next one are all measures of g.

The same theorists using the same data also convincingly demonstrate that human

intelligence cannot be completely captured by this single number.  There are some unknown

                                                                                                                                                

11 The time interval that distinguishes reliability from stability depends on the trait being assessed.  Also
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aspects of any concrete cognitive ability that are specific to that cognitive ability and are not

tapped by g.  For example, a person’s score on a vocabulary measures taps more than that

person’s g—it also includes attributes of that person that are specific to verbal ability and

others that are specific to vocabulary.

A suitable analogy of the relationship between different cognitive abilities comes

from the physical morphology of human body parts.  Suppose that we dissected a number

of human cadavers and measured the length, breadth, girth, and weight of each body part.

Each number that we write down for a corpse would be analogous to an item on an IQ test.

Common sense dictates that there will be positive correlations among these measures body

parts.  People who have long feet will—all other things being equal—have a long tibia,

femur, and head length.  Long feet will also tend to be broader, have a greater girth, and

weigh more than short feet.  Hence, people with long feet will tend to have broader and

wider calves along with arms and heads that weigh more than folks with smaller feet.  The

theorists who emphasize g place a premium on the physical equivalent of body mass—one

can measure the space that a cadaver occupies as well as the weight of the dead body and

arrive at a single numerical estimate of mass.

At the same time, it is perfectly obvious that different cadavers can arrive at the same

quantitative measure of mass in different ways—a tall but lean body structure can achieve

the same body mass as a short, squat morphology.  In short, there are real individual

differences specific to, say, height that are not completely tapped by mass, just as there are

real individual differences in, say, arithmetic that are not completely captured by g.

One favored model used to explain individual differences in both cognitive ability

and morphology is the hierarchical model depicted in Figure 20.4.  Mass is a physical

variable used to explain why tall people tend to also weigh more than short people; g is a

psychological variable used to explain why people who score high on verbal tasks also tend

                                                                                                                                                

note that a trait can be measured with high reliability but have little stability over long periods of time.
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to score high on quantitative problems.  Just as height is a physical variable composed of

several different more fine-grained variables, so is verbal ability a psychological variable

used to explain why vocabulary scores correlate with verbal analogies apart from the

influence of g.

[Insert Figure 20.4 about here]

The precise mathematics behind this model need not concern us12 but they give a

clear quantitative meaning to an IQ score.  Suppose that we administered a large number of

traditional IQ items to a large sample of people.  Now ask the following question—if we

had to select one and only one dimension that will best capture the individual differences in

correct and incorrect responding to all those items, what dimension would that be?

Mathematically, that answer reduces to g.  And the best estimate of a person’s score on g is

the person’s IQ score.  From this perspective an IQ score is that single number that best

captures the information contained in a series of responses to IQ items.  Analogously, mass

is the best number that captures individual differences in physical measurement of body

parts.  Mind you, just as mass cannot perfectly predict height and weight, the IQ score does

not capture all the information in the items.  The IQ score is just the best single number that

can be picked.

A very different question is should we reduce all these item responses to a single

dimension in the first place?  Here, a fierce debate within psychology and education that was

ignited early in the century still burns unchecked today13.  The issues surrounding this

debate are meritorious, but they need not concern us here for one simple, pragmatic

reason—almost all the genetic data on intelligence and the relationship of intelligence to

social status use a single IQ score or some other measure of g.  There is simply not a large

empirical data base gathered on twins and adoptees that relates vectors of scores on specific

                                                

12  The mathematical model is principal components analysis.  The first principal component in such an
analysis finds the beast linear combination of variables that maximizes the variance along a single
dimension.
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cognitive abilities to education, occupational status, and income.  We simply lack any

empirical data to judge whether other approaches to measuring human intelligence are

superior.  Like it or not, we are stuck with g.

Conclusions about IQ Scores

Let us review for a moment.  We have seen the items that compose an IQ score, the

reliability of IQ test scores, the stability of this measure, the correlates of IQ scores, and the

extent to which a single number called “an IQ score” captures a range of cognitive abilities.

So what is the phenotype captured by a single number—the total number of items correct

(or culturally considered as correct) on an IQ test?

As stated in the introduction, the ultimate decision is left to the reader.  But if offered

an opinion, the author would suggest the following—an IQ test score is a measure of the

current industrialized world’s concept of “bookish/academic smarts.”  The contemporary

intelligence tests that began with Henri Binet were deliberately constructed to predict

scholastic outcome in the French public school system. Items on the tests have been refined

by psychometric knowledge and their content expanded far beyond the initial Binet scales.

Still, the basic philosophy has remained intact—the content of the items and the aim of

prediction are to gage how well one will do in school, not necessarily in life itself.  Items

about catching trout, comforting sick friends, deciding on a mate, strategies for appeasing

friends and foes, selecting an occupation, deciding whether or not to emigrate, and

maximizing the enjoyment of life do not appear on today’s IQ tests.  Critics of IQ test

scores delight in pointing out these logical shortcomings, while IQ aficionados highlight the

correlations of IQ test scores with real-life variables among industrialized societies.

Irrespective of your own opinion on the issue, all the content in the next chapter involves IQ

test scores.  To interpret these data, you must have some concept of what an IQ test score

measures.  So decide that now and then proceed to the next chapter.

                                                                                                                                                

13  For different positions on this issue see Gardner (1983,1993), Jensen (1998), and Sternberg (1988).
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Table 20.1.  Example of vocabulary items on a multiple-choice intelligence test.

Gaudy means:
a)  gangly
b)  clever
c)  flashy
d)  attractive
e)  unrefined

Succor means:
a)  foolish
b)  nurture
c)  breathe
d)  sense
e)  impale

Garrulous means:
a)  inquisitive
b)  unrepentant
c)  obnoxious
d)  unruly
e)  talkative
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Table 20.2.  Example of verbal analogy items.

Dog is to god as rat is to:
a)  tar
b)  dog
c)  goddess
d)  mouse
e)  dirty

Cantaloupe is to melon as maple is to:
a)  hockey
b)  leaf
c)  tree
d)  walnut
e)  shrub
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Table 20.3. Rearrange the following words to make a complete sentence.

1)  dawn moving the at got party.
2)  time stitch nine a saves in.
3)  exam the very was final hard.
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Table 20.4. Syntactic inference problems.

1)  A globish trop belloped wolpingly. She twangdly gumished the ________.
2)  After the bargper srabaved in Osterham, he wobgobled a grat.  I took the grat and

frampaged it back to the __________.
3)  Dwabble froboshinly sarfed over a schnaffle.  Then Wigham also ________.
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Table 20.5.  Examples of series completions.  The person is given the following numbers
and is asked to give the next number in the sequence.

1)  2, 4, 8, 16, ___.
2)  1, 1, 2, 4, ___.
3)  25, 5, 36, 6, ___.
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Table 20.6.  Arithmetic problems.

1)  You purchase $4.65 worth of fruit and hand the clerk a $5 bill.  What is the least
number of coins that you can receive as change?

2)  Your friend lives 32 miles from your house.  On a visit, you average 45 miles per hour
traveling to your friend’s home but 36 mph on the return leg.  What was your total
travel time going and coming from your friend’s home?

3)  What is the length of the largest straight stick that you could place completely inside a
circle with a 50-inch circumference?
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Table 20.7.  Stability correlations for IQ as a function
of years between testing in infants and children.

Correlation:
Years between

testing: Study 1 Study 2 Study 3
1 .87 .83 .90
2 .82 .79 .86
3 .79 .74 .84
4 .81 .70 .81
5 .79 .65 .78
6 .61 .75
7 .57 .72
8 .47 .69
9 .66

10 .64
Code for Study: 1 = Hirsch (1930), see Jensen (1980, Table 7.7, p. 129); 2 = Louisville
Twin Project, from Humphries (1989); 3 = Fels Longitudinal Project, from Jensen (1980,
Table 7.6., p. 129).
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Figure 20.1.  An example of a reaction-time paradigm.  The subject places a finger on the
solid-colored button and when a light flashed must move the finger and press the dottted
button below the light.
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a) b) c) d) e) 

a) b) c) d) e) 

a) b) c) d) e) 

Figure 20.2.  An example of IQ test items that do not depend strongly on vocabulary.  Four
geometric figures are given in a series and the task is to select which alternative—a through
e—completes the series. DR.R
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a) b) c) d) e) 

a) b) c) d) e) 

Figure 20.3.  Two examples of items that do not depend on verbal culture.  The task is to
pick the odd choice out.
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g (mass)

Verbal (height) Quantitative (weight)

Vocabulary
(femur
 length)

Analogies
(tibia

 length)

Arithmetic
(foot

 weight)

Series
(forearm
weight)

Figure 20.4.  A model of the hierarchical organization of IQ test scores along with analogous constructs from anthropometric
measures.
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