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Once we understand that the skills that underlie IQ test per for mance are 
only some of the many factors contributing to greatness, we can see how a 
less than stellar IQ score can be off set by other factors. Th e higher the level 
of other factors— such as opportunity, perseverance, or motivation— the 
higher the total product. Th is also means that people can arrive at the same 
GQ score through a very diff erent combination of factors.

Th ese ideas form the core of Dean Simonton’s model of talent. According 
to Simonton, additive models— in which a bunch of diff erent traits are simply 
added on to each other to determine a person’s level of talent— are too simplis-
tic. Instead, Simonton argues that talent must be viewed as a multidimen-
sional and multiplicative developmental pro cess. Talent is multidimensional 
in that many diff erent traits combine to make up a talent, and multiplicative in 

figure ..
Source: D. K. Simonton, Scientifi c Genius: A Psychology of Science (New York: Cambridge University Press, 
1988). Adapted with permission.
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examiner to place scores on a bell curve. (See Figure 2.1.) If the average IQ 
score is 100, and a person’s IQ is 115, that means that person is 1 standard 
deviation above the average score. Conversely, an IQ of 85 is 1 standard 
deviation below the average score. About 68 percent of the human popula-
tion will score between 85 and 115, and 95 percent will score between 70 
and 130. Th is leaves 5 percent at the extreme ends of the curve— 2.5 per-
cent at the lower tail and 2.5 percent at the upper tail.

For those who prefer dealing with numbers rather than graphs, the fol-
lowing table is a list of percentile ranks corresponding to various standard 
scores (“IQs”). IQ scores (in the sense of CA divided by MA)  haven’t been 
in use since the 1930s, yet the term is still very much a part of the public’s 
consciousness. Today a perso n’s IQ score is strictly a percentile rank: it 
tells you how many people of the same age scored lower than you on the 
same test you took at that one slice in time. For example, if you score 110 
on the Wechsler test, this means that you scored better than 75 percent of 
representative individuals in your age group who  were given the exact 
same test.

figure ..  IQ Score Distribution

IQ  Percentile Rank IQ  Percentile Rank

160 99.997 125 95
155 99.99 120 91
150 99.91 115 84
145 99.87 110 75
140 99.62 105 63
135 99 100 50
130 98 95 37
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Technically, that’s all an IQ score means. As Binet fi rst noted all the way 
back in 1898, your mental test score is not an absolute mea sure of your intel-
ligence; it’s only a relative score. Th ere is no absolute zero for IQ, like there is 
for height or weight. You  can’t brag that just because your IQ of 160 is twice 
your friend’s IQ score of 80 that you are twice as intelligent. It’s also not 
clear that the 20- point diff erence between two IQ scores (such as 140 versus 
160) has the same psychological meaning as the 20- point diff erence between 
two other IQ scores (say, 90 versus 110).

But Wechsler’s most important innovation was not the content of the 
tests— he took many of his items right from earlier tests. Nor was it replacing 
the MA/CA formula with deviation scores— although this was certainly im-
portant. No, the major advance of his test was its purpose: that it should be 
used as a clinical instrument. He grouped items together into a Verbal Scale 
and a Per for mance Scale, so practitioners in an individually administered 
setting could observe the quality of the student’s pattern of responses.

Th e test publishers  were skeptical. Why take so much time to mea sure a 
person’s intelligence? Th is was antithetical to America’s obsession with a fast, 
cheap, and effi  cient way to categorize the totality of a person. So Wechsler pub-
lished the test himself. He took the initiative and tested 2,000 children, adoles-
cents, and adults in Coney Island, Brooklyn, and New York City. Importantly, 
he realized the importance of fi nding a representative sample. For instance, if 
you want to know how well Americans aged 7 to 70 do on an IQ test, then test 
people at each age who are representative of the U.S. population at large on a 
number of demographics, including sex, age, social class, region of country, 
and so on.* Aft er carefully norming his test on other important demographics, 
Th e Psychological Corporation suddenly became interested in publishing it.

Wechsler’s tests  weren’t an instant hit, due to long- standing loyalty to the 
Stanford- Binet. But in the 1960s, the balance began to tilt toward Wechsler’s 

*Of course, since Wechsler’s initial studies  were conducted in New York, he did not have a 
representative sample by region.

IQ  Percentile Rank IQ  Percentile Rank

90 25 60 0.38
85 16 55 0.13
80 9 50 0.04
75 5 45 0.01
70 2 40 0.003
65 1
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because it has the least practical utility for devising interventions. Figure 2.2 
shows the nine broad cognitive abilities that are part of the CHC framework 
(see the Appendix for the full framework). Th e CHC framework is the most 
comprehensive taxonomy of cognitive abilities to date, infl uencing the con-
struction of all contemporary IQ tests, including the latest edition of the 
Stanford- Binet, the second edition of the Kaufman Assessment Battery 
for Children, the third edition of the Woodcock- Johnson test of cognitive 
abilities, and the second edition of the Diff erential Ability Scales. Even 
though other tests in use today  weren’t explicitly constructed based on CHC 

figure ..  Cattell- Horn- Carroll (CHC) Theory of Cognitive Abilities 
Definitions
Source: W. J. Schneider and K. McGrew, “Th e Cattell- Horn- Carroll Model of Intelligence,” in Contemporary 
Intellectual Assessment: Th eories, Tests, and Issues, ed. D. Flanagan and P. Harrison, 3rd ed., 99– 144 (New 
York: Guilford, 2012). Adapted with permission.
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theory, new statistical techniques have been used to map modern tests to 
CHC terminology, so everyone can speak the same language.

Th e following table is a list of some of today’s most widely administered IQ 
tests, and what cognitive abilities they mea sure, using CHC terminology.

Cognitive 
Ability Test

Publication 
Date

Age Range 
(years)

Global IQ 
Label

Subtests with CHC 
Mapping

Cognitive 
Assessment 
System 
(CAS)

1997 5– 17 Full Scale (FS) Gf/Simultaneous
Gs/Planning & 

Attention
Gsm/Successive

Diff erential 
Ability 
Scales- II 
(DAS- II)

2007 2–17 General 
 Conceptual 
Ability 
(GCA)

Gf/Nonverbal Ability
Gv/Spatial Ability
Gc/Verbal Ability
Gsm/Working 

Memory
Gs/Pro cessing Speed

Kaufman 
Assessment 
Battery for 
Children, 
Second 
Edition 
(KABC- II)

2004 3–18 Mental 
 Pro cessing 
Index (MPI) 
Fluid- 
Crystallized 
Index (FCI)

Gf/Planning
Gc/Knowledge
Gv/Simultaneous
Glr/Learning
Gsm/Sequential

Stanford- Binet 
Intelligence 
Scales, Fift h 
Edition 
(SB5)

2003 2– 85+ Full Scale IQ 
(FS IQ)

Rq/Quantitative 
Reasoning

Gc/Knowledge
Gv/Visual- Spatial 

Pro cessing
Gf/Fluid Reasoning
Gsm/Working 

Memory

Wechsler Adult 
Intelligence 
Scale— 
Fourth 
Edition 
(WAIS- IV)

2008 16–90+ Full Scale IQ 
(FS IQ)

Gsm/Working Memory 
Index

Gf & Gv/Perceptual 
Reasoning Index

Gc/Verbal 
Comprehension 
Index

Gs/Pro cessing Speed 
Index
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Cognitive 
Ability Test

Publication 
Date

Age Range 
(years)

Global IQ 
Label

Subtests with CHC 
Mapping

Wechsler 
Intelligence 
Scale for 
Children— 
Fourth 
Edition 
(WISC- IV)

2004 6–16 Full Scale IQ 
(FS IQ)

Gf & Gv/Perceptual 
Reasoning Index

Gc/Verbal 
Comprehension 
Index

Gsm/Working Memory 
Index

Gs/Pro cessing Speed 
Index

Woodcock- 
Johnson III 
Normative 
Update (WJ 
III/NU)

2001, 2007 2– 90+ General 
Intellectual 
Ability 
(GIA)

Gf/Fluid Reasoning
Gc/Comprehension- 

 Knowledge
Glr/Long- term Storage 

& Retrieval
Ga/Auditory Pro cessing
Gsm/Short- term 

Memory
Gv/Visual Pro cessing
Gs/Pro cessing Speed

Research on the practical utility of the CHC model is sparse, and the ma-
jority of the school or academic related CHC research has been conducted 
using the Woodcock- Johnson batteries. Nevertheless, a recent review by 
Kevin McGrew and Barbara Wendling on over twenty years of research con-
ducted on the CHC framework suggests some important conclusions:

 • Most of the “action” is at the level of narrow abilities. It’s these very 
specifi c skills— not global IQ scores— that have par tic u lar impor-
tance for understanding and developing interventions for reading 
and math.

 • Professionals should adopt an intelligent testing approach and break 
the habit of “one complete battery fi ts all” testing: “Th e intelligent 
design of assessments does not come from a higher power— it comes 
from integrating the research synthesis presented  here with profes-
sional and clinical experience.”

 • Diff erent abilities contribute to achievement at diff erent times dur-
ing the course of development: “Before conducting assessments for 



figure ..
Source: A. S. Kaufman, IQ Testing 101 (New York: Springer, 2009). Adapted with permission.
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ment. Th is fi nding has some pretty striking implications! Back in 1937, Cyril 
Burt made his famous pint of milk analogy: “Capacity must obviously limit 
content. It is impossible for a pint jug to hold more than a pint of milk, and 
it is equally impossible for a ch ild’s educational attainment to rise higher 
than his educable capacity.”

McGrew concludes that the correct meta phor for the association between 
IQ and academic achievement is not that the jug  can’t hold more milk, but 
that the “cup can fl ow over.” According to McGrew, “the carte blanche as-
sumption that all students with disabilities should have an alternative set of 
educational standards and an assessment system is inconsistent with em-
pirical data. . . .  Th e current reality is that despite being one of the fl agship 
developments in all of psychology, intelligence tests are fallible predictors of 
academic achievement.”

McGrew’s fi ndings don’t apply only to those with IQs in the 70– 80 range. 
No matter what IQ band you pull out from McGrew’s analysis, you’ll fi nd 

figure ..
Source: K. S. McGrew, Expectations for Students with Cognitive Disabilities: Is the Cup Half Empty or 
Half Full? Can the Cup Flow Over? (Synthesis Report 54) (Minneapolis: University of Minnesota, National 
Center on Educational Outcomes, 2004).



figure ..  Dabrowski’s Overexcitabilities
Source: M. M. Piechowski, “Developmental Potential,” in New Voices in Counseling the Gift ed, ed. N. Colangelo 
and R. T. Zaff rann, 25– 57 (Dubuque, IA: Kendall Hunt, 1979).
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demonstration that we can far surpass our fundamental human memory 
capacity by grouping multiple symbols together in meaningful ways.

For example, give yourself fi ft een seconds to memorize the following 23 
letters:

CI AFB IKG BDN ABD C UKC NNU SA

Now try to recall as many as you can. You probably won’t be able to memo-
rize more than a handful of these digits. Now give yourself fi ft een seconds 
to memorize this list:

figure ..  Tower of Hanoi
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Th ey argue that the very best performers start practice at earlier ages and 
maintain a higher level of daily practice.

Ericsson and colleagues acknowledge the possibility that innate talent 
might infl uence per for mance by allowing people to complete the same activ-
ity for longer times with the same amount of eff ort, but they dismiss the cur-
rently available evidence for this possibility. For one, they argue that once 
individuals have started deliberate practice, it is virtually impossible to dis-
tinguish innate talent from acquired characteristics. Th ey also argue that 
deliberate practice is not a matter of merely “doing more of the same” but 
involves eff ortful engagement in an activity with full concentration designed 
to improve per for mance.

Th ey don’t completely rule out the infl uence of personality factors, such as 
“activity levels” and “emotionality,” early in the pro cess. But with the excep-
tion of height, they argue that eminent performers acquire virtually all of 

figure ..
Source: Data is from K. A. Ericsson, R. T. Krampe, and C. Tesch-Romer, “Th e Role of Deliberate Practice in the 
Acquisition of Expert Performance,” Psychological Review 100 (1993): 363–406. Figure adapted with permis-
sion from K. A. Ericsson, R. A. Roring, and N. Kiruthiga, “Gift edness and Evidence for Superior Per for mance: 
An Account Based on the Expert Per for mance Framework,” High Ability Studies 18 (2007): 3– 56. Adapted 
with permission.
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 • Science/Math cluster: math reasoning ability, spatial ability, and 
realistic and investigative interests.

 • Intellectual/Cultural cluster: verbal reasoning ability, ideational 
fl uency, absorption, typical intellectual engagement (a person’s typ-
ical level of intellectual engagement in their daily lives), openness to 
experience, as well as artistic and investigative interests.

Th ese clusters are informative in our understanding of how ability, interest, 
and personality are inextricably linked across domains. But what is the rela-
tionship between these traits and the actual acquisition of declarative knowl-
edge in these domains? In a more recent study, Ackerman investigated the 
relationship between knowledge across eigh teen domains of human achieve-
ment and ability, personality, and interests among 228 educated adults 21 to 
62 years of age. Ackerman administered tests of nonverbal fl uid reasoning 
to mea sure “fl uid intelligence” and vocabulary, general cultural knowledge, 
and verbal fl uid reasoning to mea sure “crystallized intelligence” (in Chapter 
10 you’ll see why I put these terms in quotes).  Here is what he found:

Domain of Knowledge

Correlation 
with Fluid 

Intelligence

Correlation with 
Crystallized 
Intelligence Age

Chemistry .516 .385 −.240
Physics .568 .515 −.136
Biology .409 .397 −.202
Psychology .361 .391 −.099
Business/Management .352 .395 .083
Astronomy .440 .518 .014
Electronics .347 .451 .200
Technology .410 .510 .030
Economics .397 .501 .082
Law .188 .379 .189
Geography .320 .525 .150
Music .269 .527 .297
American Government .317 .583 .218
Art .168 .468 .224
World Literature .253 .600 .248
American History .226 .582 .345
Western Civilization .232 .588 .277
American Literature .156 .574 .357

Fluid intelligence .589 −.388
Crystallized intelligence .589 .143



g   |   

hand the strength of the relationship among the diff erent outcomes. Th is is 
what he found among six areas of school per for mance:

Classics French En glish Math Pitch Music

Classics —
French .83 —
En glish .78 .67 —
Math .70 .67 .64 —
Pitch .66 .65 .54 .45 —
Music .63 .57 .51 .51 .40 —

Each number represents the strength of the correlation between each set of 
tests, ranging from .40 to .83. Th ese results surprised Spearman. Some rela-
tionships made g ood sense, such a s the high correlation between classics 
and French (.83). Th ey both, aft er all, involved facility with languages. But 
some correlations had a l ess obvious explanation, such as the relation be-
tween math grades and pitch discrimination, as rated by their school music 
teacher (.45).

In fact, the most unexpected fi nding of them all was that every single cor-
relation was positive. You would expect that the more time a student puts 
into one area of study, the more per for mance in other areas suff er. But that 
 wasn’t the case. Students who performed well in one school subject tended 
to perform well in other school subjects. Spearman referred to this phenom-
enon as the positive manifold.

Based on the patterns of student per for mance, Spearman was able to 
rank all of the students on a single dimension, which he called the g factor, 
and showed that per for mance in each class was related to this factor to a 
varying degree. For instance, classics was correlated with this factor (.95) 
much more than music (.65), but all subjects  were still positively related to 
this factor. Spearman also showed that each subject also had its own unique 
set of skills (for instance, classics involves learning how to conjugate Latin 
verbs), which he labeled s for “specifi c.” In his groundbreaking 1904 paper 
“General Intelligence, Objectively Determined and Mea sured,” Spearman 
proposed that the cause of the g factor (or g, for short) was a general cogni-
tive ability he called “general intelligence.”

Spearman presumed that the g factor— which explained the largest source 
of diff erences in per for mance across all school subjects— represented some-
thing we would want to refer to as “general intelligence.” It is important to 
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want to understand g, sheer speed of basic information pro cessing is not go-
ing to be the magic bullet. Let’s get closer. Surrounding the center of the 
circle are a bunch of tests that appear diff erent on the surface. Each test dif-
fers in its content: verbal, quantitative, and spatial. Some involve rotating 
images in your mind, others involve mentally manipulating mathematical 
operations, and still other tests involve conceptual reasoning. As you can 
see, there are also quite a number of tests that involve analogical reasoning 
across diff erent content (numbers, words, geometric forms). It’s almost as if 
fi guring out what all of these seemingly diverse tests have in common is an 
IQ test in itself!

Let’s zoom in right to the very center, to the very heart of g.  Here we fi nd 
the Raven’s Progressive Matrices Test, or Raven’s for short. On each Raven’s 

figure ..
Source: R. E. Snow and D. F. Lohman, “Implications of Cognitive Psychology for Educational Mea sure ment,” in 
Educational Mea sure ment, ed. R. Linn, 3rd ed., 263– 332 (New York: American Council on Education/
Macmillan, 1989). Adapted with permission.
Note: “W” indicates a subset of the Wechsler Adult Intelligence Scale.



question, you are presented with a 3x3 matrix and you have to identify the 
missing piece that completes the pattern (see Figure 10.2 for an example).

What does it take to do well on this test? It turns out there are only a hand-
ful of rules required to solve all the items on this test. Th e easier problems 
require you to apply a single rule— such as adding or subtracting a single 
attribute (such as a l ine). But the harder ones require combining multiple 
rules, and juggling multiple attributes (such as shapes, sizes, and colors). 
Th e diffi  culty in solving the Raven’s items is that you have to sort out the 
relevant attributes from the irrelevant attributes and hold the rules in your 
mind while testing them. And when some rules don’t work out, you have to 
know when to stop going down that path and start over. Th is task— which 
requires the ability to discover the abstract relations among novel stim-
uli— is a good mea sure of nonverbal fl uid reasoning.

Note that I said fl uid reasoning, not fl uid intelligence. In recent years Wendy 
Johnson and Th omas Bouchard Jr. have shown that the traditional distinction 

figure ..  Raven’s Progressive Matrices

g   |   
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the head toward the back) associated with sensory integration. What’s more, 
brain activity diff erences in these regions  were most pronounced on lure tri-
als, in which interference was high and attentional control was particularly 
necessary. Th is study suggests that fl uid reasoning tasks recruit areas of the 
lateral prefrontal and parietal cortices to maintain focus on a goal to inhibit 
distractions, and rapidly update the contents of working memory.*

By 2007 a number of studies on the neuroscience of cognitive ability had 
accumulated. Rex Jung and Richard Haier reviewed thirty- seven neuroim-
aging studies that  were then available, using a variety of methodologies (PET, 
fMRI, MRI spectroscopy, structural MRI imaging), and concluded that a 
specifi c network of brain regions is critical for cognitive test per for mance 
across diff erent content. According to their Parieto- Frontal Integration 
Th eory of Intelligence (P-FIT), diff erent brain regions play a role at diff erent 
stages of information pro cessing.

In the fi rst few stages, the brain’s temporal regions (located behind the 
ears) and occipital regions (located in the back of the head) pro cess basic sen-

*Th ese aren’t the only functions of t he lateral prefrontal cortex. Activation of t he dorsal 
(top) region of the lateral prefrontal cortex has also been associated with such diverse cogni-
tive pro cesses as pain modulation and mastication (chewing hard gum)! Nevertheless, this 
does not negate the relationship with fl uid reasoning. As Rogier Kievit notes, “Functional 
heterogeneity should not be construed as a failure of cognitive neuroscience but rather as an 
inherent property of brain function and or ga ni za tion” (76). What this does mean is that we 
shouldn’t point to the lateral prefrontal cortex as the fl uid- reasoning area of the brain, or 
attempt to use lateral prefrontal cortex activation as a mea sure of fl uid- reasoning per for-
mance. See R. A. Kievit, J.- W. Romeijn, L. J. Waldorp, J. M. Wicherts, H. S. Scholte, and D. 
Borsboom, “Mind the Gap: A Psychometric Approach to the Reduction Problem,” Psycho-
logical Inquiry 22 (2011): 67– 87; J. Lorenz, S. Minoshima, and K. L. Casey, “Keeping Pain 
Out of Mind: Th e Role of t he Dorsolateral Prefrontal Cortex in Pain Modulation,” Brain 
126 (2003): 1079– 1091; T. Takahashi, T. Miyamoto, A. Terao, and A. Yokoyama, “Cerebral 
Activation Related to the Control of Mastication during Changes in Food Hardness,” Neuro-
science 145 (2007): 791– 794.

figure ..



tecture for general intelligence and executive function critical for novel, 
goal- directed problem solving. Consistent with the P-FIT theory proposed 
by Jung and Haier, this architecture involves strong communication be-
tween specifi c areas of the lateral prefrontal cortex and posterior parietal 
lobe. Th e critical brain regions involved in this neural architecture, along 
with the white matter tract binding these regions together into a coordi-
nated network, are shown in Figure 10.4.* Note that although the regions in 
this prefrontal parietal network are distributed, they aren’t everywhere. As 
the researchers note, “Despite its distributed nature, the neural substrates of 

*Technically, this par tic u lar white matter tract is called the superior longitudinal/arcuate 
fasciculus. Say that ten times real fast.

figure ..  Integrative Architecture for General Intelligence and 
Executive Function
Source: A. K. Barbey, R. Colom, J. Solomon, F. Krueger, C. Forbes, and J. Grafman, “An Integrative Architecture 
for General Intelligence and Executive Function Revealed by Lesion Mapping,” Brain 135 (2012): 1154– 1164. 
Adapted with permission.
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biblical David, Jesus of Nazareth, Joan of Arc, Christian Frederich Heineken, 
Blaise Pascal, and Wolfgang Amadeus Mozart.

About 50 prodigies have been studied worldwide. One striking pattern is 
the child’s chosen domain. Prodigies tend to gravitate toward highly struc-
tured and rule- based domains of knowledge, including oral language, read-
ing, religion, mathematics, biology, physics, chess, realistic and schematic 
art, music composition and per for mance, tennis, bridge, gymnastics, skat-
ing, and swimming. Prodigies have also been discovered in creative writing 
(poetry, fi ction), although this is a more recent phenomenon.

Precocity tends to display itself early, and learning proceeds rapidly. Ac-
cording to Ellen Winner, precocious children tend to “march to the tune of 
their own drummer,” needing little explicit instruction and teaching them-
selves the rules of the domain. Precocious children also tend to display an 
intense intrinsic interest. When they are engaged in their domain, they 
focus like a laser beam, entering the psychological state of “fl ow”— a state of 

figure ..
Source: THNKR, “Prodigies” series on YouTube,  http:// www .youtube .com /playlist ?list=PLB1860C67A2998C0B .



figure ..
Sources: D. Treff ert, “Savant Syndrome: A Compelling Case for Innate Talent,” in Th e Complexity of Greatness: 
Beyond Talent or Practice, ed. S. B. Kaufman, 103–118 (New York: Oxford University Press, 2013);  http:// 
abcnews .go .com /blogs /health /2012 /04 /27 /real -beautiful -mind -accidental -genius -draws -complex -math 
-formulas -photos /
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noisy and probabilistic instead of deterministic. Th e probabilistic nature of 
this task also makes it very diffi  cult for the explicit system to fi gure out the 
pattern. Indeed, not one participant during interviews aft er the experiment 
said they consciously noticed the pattern. Th ey  were even quite shocked 
when I told them they  were able to implicitly learn a complex probabilistic 
pattern!

I presented participants with 960 trials, more than enough time to 
learn the sequence. As a group, people gradually became faster and faster at 
learning the main sequence (the one that was 85 percent probable) through-
out the course of the experiment. But I a lso found substantial individual 
diff erences in how fast people learned the sequence. Implicit learning ability 
 wasn’t signifi cantly correlated with mea sures of explicit cognition: g, work-
ing memory, explicit associative learning, or a preference for engagement in 
intellectual, abstract material. Nevertheless, implicit learning was corre-
lated with important outcomes.

Taking into account explicit cognition, implicit learning ability was in de-
pen dently associated with verbal analogical reasoning, pro cessing speed, 
and per for mance on two foreign language exams (French and German). 
Implicit learning was also associated with various aspects of personality, 
including a preference for intuition, openness to perceptual and aesthetic 
experiences, and impulsivity. I a lso found a relationship between implicit 
learning and music creative achievement. As you can imagine, I was very 
excited by these fi ndings, which my colleagues and I published in 2010.

Around the time I was conducting the study, I was approached by my friend 
and colleague Jamie Brown to collaborate on a study at the University of Cam-
bridge on implicit learning in people with autism spectrum disorder. Over-
coming many of the prior limitations of earlier studies, we compared the 
per for mance of 26 children with high- functioning autism spectrum disorder 
to 26 typically developing children on four implicit learning tasks, each task 
designed to tap into a diff erent domain of implicit learning. We even adminis-

figure ..
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of “abstract information relevant to the psychological, aff ective, and sub-
jective aspects of the self and other people, both in everyday contexts and 
for more complex moral, socioemotional, prospective, and retrospective 
functions. . . .  Th is description is necessarily broad— aft er all, DM [default 
mode] activity could be said to underlie half of what the mind does.”

Because the default network is responsible for so much of our daily men-
tal activity, it’s hard to imagine that the undirected train of thought that 
arises from this network serves no adaptive purpose. In a 2011 review paper, 
Jonathan Schooler, Jonathan Smallwood, Kalina Christoff , and colleagues 
argue that mind wandering serves multiple adaptive functions, such as future 
planning, sorting out current concerns, cycling through diff erent informa-
tion streams, distributed learning (versus cramming), and creativity. In 
the past few years alone the volume of research on the adaptive functions of 
spontaneous cognition has grown at a staggering pace.

figure ..  The Default Network
Source: M. H. Immordino- Yang, J. A. Christodoulou, and V. Singh, “Rest Is Not Idleness: Implications of the 
Brain’s Default Mode for Human Development and Education,” Perspectives on Psychological Science 7 
(2012): 352– 364. Adapted with permission.
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one calling your name. Th is can get more serious— compulsive gamblers, 
psychotic episodes in people with schizo phre nia, and so on— but we all lie 
somewhere on the apophenia spectrum.

Psychologists have not done a very good job of mea sur ing apophenia 
or fi guring out where to place the trait in the structure of human person-
ality. Along the way, psychologists tried renaming the positive traits of 
schizotypy with such wonderful labels as “Oddity,” “Peculiarity,” and 

figure ..  The Openness to Experience Domain
Source: C. G. DeYoung, R. Grazioplene, and J. B. Peterson, “From Madness to Genius: Th e Openness/Intellect 
Trait Domain as a Paradoxical Simplex,” Journal of Research in Personality 46 (2012): 63– 78. Adapted with 
permission.
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career had already started to take off . At 7 he published his fi rst composition, 
and by 15 he had created sonatas, concerti, masses, symphonies, operettas, 
and an opera. Mozart’s early music precocity isn’t in doubt. But did he have 
a high IQ?

Cox thought so, assigning Mozart an adolescent IQ of 150. In reality, all 
of the evidence used to make this calculation was based on Mozart’s music 

figure ..  
Source: E. P. Torrance, Manifesto for Children (Athens, GA: Georgia Studies of Creative Behavior and Full 
Circle Counseling, Inc., 1983).



figure ..  Definitions of Intelligence
Source: J. D. Wasserman, “A History of Intelligence Assessment: Th e Unfi nished Tapestry,” in Contemporary 
Intellectual Assessment: Th eories, Tests, and Issues, ed. D. P. Flanagan and P. L. Harrison, 3rd ed., 3–55 
(New York: Guilford, 2012).
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