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aging, Xv, 29, 38, 78, 145, 213, 322-353, 383
cognitive changes (genetic an
environmental variance), 339
factor scores for g, Gc, and Gf, 332
individual differences, 347
information processing, 335-341
intellectual decline (individual differences),
347, 348
research studies, 349
air traffic controllers, 44, 267
alcohol, 25, 27, 205-206
social drinking (effects “less clear”), 205
taken with food, 206
alcoholism, 194
genetically influenced trait, 175
alleles, 177, 178, 178, 180, 180
Alzheimer’s disease, 25, 194, 348, 388
ambiguity, 42, 52, 113
Amelang, M., 256
American College Test (ACT), 52, 53, 242
approach, 242
best use, 242
American Enterprise Institute (AEI), 305
American Psychological Association (APA), 14,
15, 90, 169, 305, 324
task force report on intelligence (1996), 355
American Psychologist (journal), 324
Americans of African Ancestry (AAA),
355-356, 357
Americans of Asian Ancestry (AASA), 355-356
Americans of European Ancestry (AEA),
355-356, 357
Americans of Hispanic Ancestry (AHA),
355-356, 357
analogy, 51, 52

ancestry, 267, 354, 357
social outcomes, 358

ancestry groups, 359
intelligence differences (USA), 355-356
anterior cingulate, 132
anterior cingulate cortex, 139, 149
anterior cingulate gyrus, 132
role, 133
anterograde amnesia, 199
aptitude tests, 52-53
aptitude: definition, 52
arcuate fasciculus, 132, 137
Argentina, 363
Armed Forces Qualifying Test (AFQT), 215,
243, 244, 2806, 287
Armed Services Vocational Aptitude Battery
(ASVAB), 98, 101, 215, 242, 248, 285, 286
Army Alpha Test, g, 326, 328
Army Beta Test, 9
Army General Classification Test, 326

Aronson, J., 355
Arribas-Aguila, D., 269, 270, 286
artifactual classification, 76
artificial intelligence, 122
Arvey, R.D., 250
Ashton, M.C., 278
Asia, 364
Association for Psychological Science (APS),
305, 371
assortative mating, 175, 387
asymptotic value: definition, 29
atmospheric lead, 200-202
attention, 44, 67, 74, 81, 82, 88, 89, 102, 117,
133, 203, 207
cognitive skill, 68
attention-control working memory
definition, 100
attrition effects, 279, 286, 329, 333
auditory processing (Ga), 74, 76, 80, 241
Australia, 170, 171, 175
autism, 180
automotive analogy, 129
axon guidance, 182
axonal conduction velocity, 94

BA. See Brodmann areas

Bacon, F,, 2

Baddeley, A., 99, 113

Barbey, A., 135, 148, 149

base pairs, 17, 159, 177, 178, 179, 180

bases (molecules), 177

basketball, 111, 175, 176, 221

Basten, U., 135

Bates, T.C., 273

Bayley Scales, 197

Becker, D., 364

behavioral genetics, 159-176, 177, 187, 213, 356
academic skills (heritability), 171-173
adoption studies, 161-165
cautions, 174
findings (state of play and further research),

176
heritability, 160-161
information-processing (heritability),
1609-171

Minnesota Study of Twins Raised Apart, 169
quadruplets and schizophrenia, 166
story of identical strangers (triplets), 168
twin studies, 165—169

behaviorism, 192

Beier, M., 259, 260

bell curve, 6, 6, See also Gaussian distribution

Bell Curve (1994), 215, 218, 355, 368, 381

Bellevue Hospital (NYC), 8

Belsky, J., 16
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Benbow, C.P., 292, 308
Berlin Intelligence Structure (BIS) test, 99
Berlin wisdom theory, 336
Bernstein, B.O., 293
bifactor model, 138, 142
Big Five personality traits, 256, 260
big picture, xiii, 395
Binet, A, 8, 12, 15, 21, 53, 197, 238, 241, 243
assumptions (two), 5
Experimental Study of Intelligence (1903), 4
invention of modern intelligence testing, 4—5
bioinformatics, 178
biological capacity, 68
biological differences, 17
biological interventions (intelligence
enhancement), 385—389
brain (electrical stimulation), 386387
embryo selection, 385—387
genetic engineering, 387-388
biological theories, 45, 87
connecting with other models of intelligence,
115-117
biology, xiv, 2, 42—43, 81, 284, 300, 316, 395
brain, 42—43
genes and experience, 43
individual differences in healthy aging, 347
intelligence and aging, 341-348
interface with psychology, 158
biomedical sciences, 358
bipolar factors, 295
birth order, 214
birth weight, 198, 381
predicts future intelligence, 198
blackboard model, 89, 97, 99
Blair, C., 355
blank slate view, 159, 379
blond hair, blue eyes analogy, 66
blood lead levels and IQ scores, 202
blood oxygen level dependent (BOLD), 127,
139, 151
blood pressure, 358
Boodoo, G, 355
Botella, Juan
conflict monitoring attention task, go
Bouchard, T., 40, 78-81, 168, 169, 176,
295-296, 355
Bowren, M., 137
brain, xiv, 3, 5, 8, 9, 10, 12, 33, 38, 39, 44, 81, 99,
116, 178, 346, 395
alcohol impact, 26
biology, 42—43
designed for general learning, 311
developmental changes (relation to
intelligence), 342
direct insults, 199—200

electrical stimulation, 386387
frontal lobes, 116
intellectual changes predict cortical changes,
345, 340
key message, 43
network connectivity (females vs. males),
313
physical changes, 39
sex differences, 311-315
sex differences (weight of evidence “still
evolving”), 315
techniques for seeing and quantifying,
125-127
brain activation, 86
neuroimaging technologies, 126-127
brain age
versus chronological age, 349
brain analysis
not always informative, 194
brain anatomy, 123-124
functions as system, 124
specialized centers, 124
speech function, 124
brain and intelligence, 124
caveats, 124
existing literature, 122
orchestra and automobile analogies,
128-129
brain and mind
two-way interaction, 25
brain circuit efficiency, 388
brain connectivity, 140, 143
link with intelligence, 149-150
patterns, 139—140
predicting intelligence, 141-143
brain damage, 30, 128, 135, 334
alcoholism, 205
gradual versus sudden, 326
neurophysiology, 43
brain development, xv, 183, 307, 311, 379, 388
brain efficiency, 143-149
brain efficiency hypothesis (BEH), 144, 147,

149
EEG methods, 144
graph analysis, 144
negative results, 145
new approaches, 145
newer data, 145
PET results, 144
weight of evidence, 149
brain function, 39, 42, 44, 67, 74, 123, 143, 182,
312
decline with aging, 29
Brain Genomics Superstructure Project,
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brain imaging
combination with genetics, 184
prediction of g, 142
prediction of IQ scores, 183
Brain Initiative, 150, 348
brain lesion mapping, 341
and intelligence (causation inferences),
137-138
brain lesions, 69, 105, 135, 138, 223
study “of paramount relevance,” 138
brain locations
anterior (frontal) versus posterior, 123
dorsal versus ventral, 123
lateral versus medial, 123
brain maturation
sex differences (evidence weak), 270
brain networks, 94
structural and functional construction
(schematic illustration), 151
brain processes, 78, 97
brain size, 20, 129—130, 144, 158, 269, 273
causal effect on intelligence, 130
correlation with intelligence, 128, 130
brain size to intelligence relationship
first empirical evidence (1906), 130
brain structure, 24, 25, 39, 42, 44, 67, 74, 82, 94,
123, 143, 312
changes, 348
neuroimaging technologies, 125-126
sex differences, 314
brain volume, 135, 141
brain, tests, social outcomes (interplay), 377
Brazil, 288, 300, 363
Briley, D.A., 341, 342
Broca’s area, 124, 133
Brodmann areas, 123, 131, 132, 138
Brodmann, K., 131
Brody, N, 18, 355
Brouwer, R M., 348
Brunner, M., 299
Brunswickian symmetry, 104, 196
Bruton, O., 149
Burningham, C., 362
Burt, Sir C., 168

Burton, L., 110, 111-112

Cabeza, R., 347, 348
Caemmerer, J., 77
Cambridge University, 68, 130
Canada, 285
Canivez, G., 72
Capron, C., 210
career development
sex differences, 304307

Carlson, J., 268

INDEX

Carpenter, P., 107-108
carpentry analogy, 67
Carretta, T.R., 248
Carroll, J. B., 66, 67, 73, 84
g factor (disagreement with Cattell),

74
Human Cognitive Abilities (1993), 331
identified eight broad abilities, 74
three-stratum model, 73
Caspi, A., 261
categorical reasoning, 51
categorical syllogism, 51
Catholics, 357
Cattell, R. B., 65, 71, 73, 74, 78
Cattell-Horn—Carroll (CHC) model, 71—78, 79,
8o, 81, 85, 86, 95, 110, 143, 241, 331, 332
broad abilities (conceptual grouping), 74
cognitive abilities (broad and narrow), 75
cognitive abilities (meta-analysis results), 242
correlation matrix, 77
extensions and applications, 73—76
intelligence measurement batteries, 77
natural kind of ability, 7678
causal modeling technique, 271
causation, 24
distal versus proximal (genetic vs.
psychological), 194-195
population differences, 270-271
Cedi, S., 236, 305, 355
ceiling effect, 57
censorship, 269
Centers for Disease Control and Prevention
(CDC, USA), 201
center-embedded sentences, 85, 86
Central American Indians, 52
cerebral cortex, 123, 146
challenge hypothesis, 30-31, 345
Cheesman, R., 185
Chekroud, A, 315
chess, 71, 101
Chicago, 8o
children, 134
family background (learning to read), 36
Chile, 363
chimpanzees, 178, 358
China, 102, 285, 312, 322, 359
tests for imperial bureaucracy, 4
choice reaction time (CRT), 92, 95, 97, 99, 102,
170, 335
Chomsky, N., 2
chromosomes, 177, 180, 284, 294
Chuderski, A., 95, 114
cingulate gyrus: function, 123
civilian workplace intelligence, 249-252
“can do” and “will do” traits, 249
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correlations (intelligence and job
performance), 249
job skills versus reasoning ability
(petrochemicals), 250
robust selection methods (importance to
organization), 249
clinical psychology, 360
Clinton, H., 106
cognition, 27, 93
blackboard models, 88
domain-general, 137
information-processing measures, 65
performances across age “coupled,” 335, 339
cognitive abilities, 4, 9, 27, 186, 370, 371
developmental patterns, 332
hierarchical structure, 115
specific, 137
speed (simple operations), 295
cognitive abilities (sex differences), 294307
and education, 298-299
boys and girls in K-12 system, 299—301
postgraduate education and career
development, 304307
undergraduate education, 301-303
Cognitive Abilities Test (CAT), 239, 255, 285,
290, 204
boy-girl differences, 291
correlations between intelligence factor and
academic grade factor, 241
sex differences, 294
cognitive architecture
blackboard model, 88
mental processing speed, 89—97
processing speed and intelligence
(experimental results), 9597
working memory capacity, g7-105
cognitive capacity (CC), 324-325, 325
cognitive capitalism, 366370
cognitive challenges
responses (Sternberg), 31
cognitive classes, 368
cognitive complexity: definition, 115
cognitive elitism, 230
cognitive models, xiv, 84-121, 223
complementary to psychometric models, 85
connecting with other models of intelligence,
115-11
falling between biological and psychometric
models, 87
questions for discussion, 117
cognitive neuroscience, go, 9o
cognitive processing speed (Gs), 73, 93
cognitive psychology, 79, 84, 85-89, 93, 117,

127, 185, 395
cognitive science, 21

individual difference approach, go
cognitive sex differences
biopsychosocial model, 308
brain, 311315
evolution (two views), 310-311
possible origins, 307315
sociocultural influences and interests,
307310
cognitive structures (complex)
ability to build from simple parts, 114
cognitive tests, 1, 48
higher education selection decisions,
245-246
test scores versus actual ability, 246
Cohen’s d, 271, 384
cohort effects, 333, 380
assumptions, 326-327
intelligence and aging, 326-328
military recruits, 328
real-world consequences (death penalty
decisions), 328
stronger for Gf than for Gg, 331
two-test one-cohort design, 327
cohort-sequential design, 329, 330
Cold Spring Harbor Laboratory, 360
Coleman Report (1966), 299
college admissions process, 4, 10, 52
College Board (USA), 243, 244
collinearity, 195, 200, 202, 205, 208, 270, 271,
366
“makes it hard to isolate causality,” 196
Colom, R., 69, 95, 96, 102, 114, 138, 275,
278-279, 360
working memory (measures of four aspects),
102
Colombia, 363
Colorado Adoption Project (CAP), 163165,
188
compensatory education
short-term gains, 378-379
component parts
interaction, 129
measurable qualities, 129
comprehension knowledge, 74
computer games, 383
computer working memory
definition, 100
computer-controlled tasks, 170
computerized axial tomography (CAT), 125
computing device
three abilities required (perception,
categorization, memory retrieval), 86
concepts, Xiv, 23—40
intelligence (framework for understanding),
23-33
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concepts (cont.) Crick, F., 177
intelligence (scientific theories), 33-43 CRISPR, 387

intelligence theory (necessity), 43—44
questions for discussion, 45
conceptual criterion problem, 230231, 235
concussion, 199
distal and proximal influences on
intelligence, 199
everyday performance impact, 199
residual effects, 199
confidence intervals, 270
confirmatory factor analysis, 62—63, 260, 278,
343
computer programs, 63
four models based on performance in
intelligence tests, 62
conflict monitoring experimental task
resolution (different cognitive models), g1
conflict-monitoring theory, go
congenital adrenal hyperplasia (CAH), 312
Congo, 361
congruence coefficient, 277
congruence condition, 277
connectivity hubs, 386
connectome, xiv, 183, 313
definition (brain areas), xiv
Connectome, 150
conscientiousness, 240, 249, 256
definition, 27
construct validity, 268
context, 2, 38, 61, 81
controlled prior intelligence (CPI), 223, 224
Conway, A, 99, 115, 116
correlated traits hypothesis, 66, 67
definition, 67
correlation, 24
can help understand causal relationships, 270
does not mean causality, 224, 235, 270, 271
exploratory factor analysis, 60
observed versus true, 232, 233, 234
correlation coefficient (7), 27, 48, 93, 130, 272
definition, 272
correlation matrix, 275
correlation size:evaluation, 245
cortex, Xiv, 132, 133, 138
cortical surface area (CSA), 130, 343

age changes, 343, 344

cortical thickness (CT), 130, 134, 135, 141, 343,
344, 345, 340

correlated to intelligence factors, 134
counting is not measuring (mantra), 316, 362
country intelligence gaps, 388, 389
Cowan, N., 100, 102
Crichton, M.

Timeline (novel, 1999), 19

Cronbach, L. J., 38, 9o, 361, 379
cross-battery confirmatory factor analyses, 77
cross-cultural research, 103
cross-lagged analysis, 367, 370
cross-sectional design (CSD)
advantages and disadvantages, 325
cross-sectional studies, 230
combination with longitudinal designs, 333
confounded by cohort effects, 331
crystallized intelligence (Gc), 73, 75, 76, 77, 78,
8o, 112, 149, 243, 251, 327, 331, 336, 349,
380
age effects, 329
correlation with health knowledge, 259, 260
critical factor, 337
definition, 72
developmental pattern, 331
distinction from fluid intelligence (criticism
on logical grounds), 80-81
resistance to aging process, 333
Cuba, 274
cultural background, 369, 370
cultural knowledge, 23, 53, 72, 77, 78, 81, 327
culture, 26, 27, 29, 52, 61, 356
development, 158
cytosine (C), 177, 180

Daley, T., 204
Damore, J., 307
Daniel, M. H., 70
Danish Twin Registry, 347
Darwin, C,, 3, 206
Davies, G., 183
DCC gene, 182
Deary, L., 4, 8, 96, 102, 239, 241, 285, 286, 287,
323, 335, 338
eat
causes (association with intelligence at age of
), 257
death penalty, 324, 328
decision reaction time (Gt), 73
decision-making, 88, 329
accuracy versus speed, 336
Declaration of Independence (1776), 31
dedifferentiation hypothesis, 334
evidence “mixed,” 334
deductive reasoning, 51-52, 72
examples, 51
deep brain stimulation (DBS), 386
default mode network (DMN), 133, 141, 148,
149
definition, 140
dementia, 325, 348, 379
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dendrites, 146, 148
Denmark, 224, 326
deoxyribose nucleic acid. See DNA
Der, G., 96, 335, 338
Des Moines (Iowa, USA), 327
Detterman, D. K., xvi, 3, 19, 70, 221, 236, 396
on factor-naming, 61
developed countries, 25, 361, 362, 366
developing nations, 327, 366
developmental theory, 269, 286
attrition effects, 270
deviation unit (d), 271, 272, 273, 274, 278, 285,
291, 298, 300, 302, 355
definition, 272
Dickens, W., 355
Dictionary of Occupational Titles (DOT), 253
differential aptitude battery, 295
differential item functioning (DIF), 275
concept, 274
differential psychology, 2, 10, 144, 364
diffusion models, 94-95, 94
diffusion tensor imaging (DTI), 130, 139, 141,
1
basic idea, 126
digit span tests, 98, 204
digital computing systems, 86
direction-finding test, 274, 277
discriminant validity, 340
discrimination, 88
distributed computing, 124
distributed neural efficiency, 148
dizygotic twins. See DZ twins
DNA, xiv, 20, 388, 390, 395
DNA and molecular genetics, 176-186
cooperative multinational consortia, 179,
181, 183
future research, 185
genes to neurons to brains to intelligence,
185—186
genetic basis of intelligence variability, 177
genome-wide association studies (GWAS),
179-183
hunting genes for intelligence, 177-179
polygenic scores to predict intelligence,
180-185
doctoral degrees
sex differences (2016-2017), 304
Dolan, C., 278
domain-specific knowledge, 74, 75
dorsolateral prefrontal cortex (DLPFC), 123,

1
double helix: definition, 177
Doudna, J., 387

Douw, L., 146

Down’s syndrome, 144, 159

Dreger, A., 267

drift rate, 94

drop in from sky testing, 57, 68

drug use, 385

dual span tasks, 103

Dubois, J., 141

Duncan, J,, 114

Dunedin Longitudinal Study, 349

Dutch Navy seamen (1960s), 8o

Dutch Twin Registry, 171, 180

Dutch Twins Study, 167, 170

Duyme, M., 210

DZ twins, 35, 161, 166, 168, 169, 170, 174
advantage (genetic studies), 166
frequency, 165

East Asian culture, 52
economic freedom, 367, 370
economists, 38, 359
education, 4, 25, 31, 32, 38, 71, 359, 363, 364,
360, 369
associated with higher intelligence scores,
379
associated with small increases in IQ scores,
224
contribution to intelligence, 220-223
effects on intelligence (prediction), 222
improvement of intelligence, 223-224
sex differences (cognitive abilities), 298299
unequal opportunities, 378
value not discounted by intelligence
researchers, 187
education policy change (PC), 223, 224
educational attainment, 13, 20, 181, 182, 184,
375
candidate genes, 183
genetic reasons, 173
predictive power of polygenic score
(diminishing returns), 184
strongly related to intelligence, 253
educational duration, 223, 224
educational settings
lack of transfer effects, 223
Educational Testing Service, 295
educators
versus psychologists, 299
effect sizes, 272, 275, 384
key issue, 272
population differences, 273
eight-choice reaction time (8CRT), 92
Einstein, A., 34
electroencephalogram (EEG), 43, 99, 144
advantage, 127
importance, 127
elementary cognitive processes, 93, 94
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elementary cognitive tasks (ECTs), 86, 91, 94,
96
elementary information-processing measures,
95
elementary schools
intelligence-grade relations (estimation
problem), 233
elite universities, 269
elitism, 186
embryo selection, 385—387
emergent properties, 129
emotional intelligence (EI), 76, 261
definition, 256
intelligence and everyday life, 255-261
literature, 256
measures, 256
meta-analyses, 256
strong correlation with GFP, 259
structural equation model, 259
empirical evidence, xiii, 13, 19, 34, 45, 68, 340
social consequences, 1
ENIGMA, 17, 150, 273, 348
environment, 15, 39, 43, 161, 162, 163, 104, 356
sound theory wanting, 194
environmental challenges, 30
environmental differences, 18
environmental effects, 172, 174, 186
environmental factors, xiv—xv, 159, 185, 194,
200, 220, 379, 390
environmental hazards, 178, 224
environmental influences, 17, 171
environmental quality, 29-30
Equatorial Guinea, 304
error (statistics), 231
Estes, W, 269
Estrada, E., 343, 345, 3460
estrogen replacement therapy, 312
estrogens, 312
ethics, 168, 178, 196, 202, 237, 267, 268, 312,
395
Euler, M. J., xvii, 150
Europe, 164, 175, 291, 359, 364, 367
European ancestry, 198, 209
European Union, 76, 322
event-related potential (ERP), g9
advantage, 127
description, 127
everyday life, xv, 376
intelligence, 229265
problem solving (accumulation of
experience), 336-337
evolution, 158-159, 284, 370, 390
two views (biological versus social), 310-311
executive function, 105, 135, 339
measures, 340

executive functioning (EF) label, 340
executive processes, 89, 115, 116
executive updating, 115
experience, 43, 71, 78
accumulation with age (problem-solving in
everyday life), 336-337
value not discounted by intelligence
researchers, 187
experience and intelligence, 192—228
education (contribution to intelligence),
220-223
education (improvement of intelligence),
223-224
experience and physical world, 196-206
experience and social world, 206220
methodological considerations, 194-196
questions for discussion, 224
experience and physical world, 196206
alcohol, 205-206
atmospheric lead, 200202
brain (direct insults), 199—200
nutrition, 202—205
prenatal and infant experiences, 197-199
experience and social world, 206220
adoption studies, 207-212
at-risk populations (early interventions),
214-218
home, 212-214
home (resources), 213-214
parenting, 212-213
socioeconomic status (SES), 207
value judgment, 218-220
experimental psychology, 78, 90, 93, 100
experimental psychometrics, 68
exploratory factor analysis (EFA), 58-61
exploratory factor analysis (nine intelligence
tests)
correlation values, 60
correlations among factors, 61
examples of scores, 59
factor matrix derived from correlation
matrix, 6o
eye color, 194
Eysenck, H., 65

Facebook, 48, 361
factor analysis, 65, 103, 275
important implication, 63
key statistical tool, 58
limits, 6365
varieties (EFA, CFA), 58
factor analytic model: structure, 63
factor loadings, 60, 61, 63, 64
correlations, 61
fade-out effect, 346, 379
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Protzko meta-analysis, 218, 219
Fagan, Joseph, 197
fallacies: definition, 16
family, xiv, 32, 163, 213, 380
family income
positive correlation to children’s intelligence
test scores, 195
Fang (Equatorial Guinea)
conceptions of intelligence, 26
Faust, D. G., 304
Federal Trade Commission (USA), 383
feedback, 29, 37
Fiebach, CJ,, 135
Finkel, D., 339, 349
Finn, E.S., 141
Firkowska, Anna, 208, 209
first-stratum abilities, 72
flag recognition, 39
floor effect, 57
Flores-Mendoza, Carmen, 362—364
Florida: large study of twins, 175
fluid intelligence (Gf), 72, 73, 74, 75, 76, 77, 78,
8o, 114, 116, 148, 243, 251, 326, 331, 339,
349, 378, 380, 381, 383, 383, 390
age effects, 329
correlation with working memory, 115
definition, 72
developmental pattern, 331
distinction from crystallized intelligence
(criticism on logical grounds), 80-81
related to weaker brain connections
(finding), 149
resistance to aging process, 333
Flynn Effect, xv, 31, 326, 379—381, 390
generational change in IQ points, 380
possible explanations, 380
Flynn, J., 175, 176, 327, 342, 354, 355, 356, 358
What Is Intelligence (2007), 328
focused-diffuse dimension, 295
Fogarty, G., 110, 111-112
Forehand, R., 213
Fortune magazine, 251
four-choice reaction time (4CRT), 92
four-stratum model (Johnson and Bouchard),
78,79
France, 4, 361
France: Ministry of Education, 5
Friedman, N, 116
Frischkorn, G., 94
frontal cortex, 132, 194
frontal lobes, 130, 131, 132, 133
damaged by alcoholism, 205
frontal lobotomies, 131
Fuller, R., 4

functional magnetic resonance imaging (fMRI),
38, 43, 130, 131, 139, 141, 140, 148, 150,
313
modus operandi, 126
Funder, D., 272
fusiform gyrus: function, 132
future research, 117

gfactor, 51, 52, 61, 132, 135, 145, 241, 242, 375,
376, 378
best predictor of military training success and
job performance, 248
search for neural basis, 134
See also general factor of intelligence (g)
g-factor (psychometric models), 6571
beyond g (or not), 72
general intelligence (g), 65-66
nature of g, 58-68
positive manifold and g, 66
reservations about g, 68-69
Spearman versus Thurstone, 70-71
g-neuron, 149
g-aging (factor of age change), 335
Galton, Sir F., 2, 3—4, 12, 35, 05, 130, 144
Hereditary Genius (1869), 3
Gardner, H., 18-19
Gates Foundation, 221
Gauss, K. F,, 31
Gaussian distribution, 6, See also normal
distribution
GDP, 270, 370
Geary, D, 38, 145, 149, 308, 309
Geng, E., 146
gender, 284
definition, 284
gender equality
inverse correlation with STEM disparities
(paradox), 308, 309
gene—environment interactions, 16, 175, 176,
185, 342
general ability factor (g), 354
General Aptitude Test Battery (GATB), 10,
254
general cognitive ability (GCA), 61
validity as predictor of job performance, 262
general dimension (g), 63
general factor of intelligence (g), xiv, 15, 27, 49,
63, 64, 77, 79, 101, 103, 111, 112, 113, 115,
134, 135, 137, 205, 276, 299, 394
age changes, 343
combination of Ge and Gf, 331
core aspect of research, 49
“formative concept” (effect, not cause)
hypothesis, 223

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108477154
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-47715-4 — The Science of Human Intelligence
Richard J. Haier , Roberto Colom , Earl Hunt

Index

More Information

406

general factor of intelligence (g) (cont.)
intellectual changes predict cortical changes,
345, 340
lesion mapping, 136, 341
prediction from brain imaging, 142
general factor of personality (GFP), 259
general higher-order dimension (g), 63
general intelligence (g), xv, 16, 18, 20, 38, 39,
63, 64, 73, 79, 95, 100, 102, 103, 103, 138,
240
best predictor of success (academic and
occupational), 261
operational definition, 275
possible definitions, 67
predictive validity (occupations), 249
predictive value, 231
psychometric models, 65-66
general intelligence—verbal-perceptual-
rotation model. See g-VPR model
general reasoning ability, 41, 42, 254
general score (g), 61
generalist genes, 174, 174
generalization, 268
generational change: IQ points, 380
generic working memory, 100
genes, xv, 8, 17-18, 24, 35, 43, 158-159, 395
definition, 177
“deterministic” (erroneous belief ), 186
influence intelligence differences among
individuals, 157
genetic basis of intelligence, 157-191
behavioral genetics, 159-176
DNA and molecular genetics, 176-186
evolution and genes, 158-159
questions for discussion, 188
genetic effects, 33
identification (screening methods), 180
genetic engineering, 178, 387—388
genetic factors, 346, 347
genetic influences, 158
“can turn on and off during life span,” 178
catastrophic, 30
genetic potential, 37
genetic reaction ranges, 29—30
concept, 30
genetic research, 159, 395
Genetic Studies of Genius, 329
genetic variation, xiv, 25, 186, 357
genetics, xiii, xv, 10, 20, 29, 32, 39, 150, 159,
186, 299, 358, 360-361, 378, 380, 394, 395
“not necessarily deterministic,” 316
basic education requirement, 158
combination with brain imaging, 184
genome, Xiv, 24, 159, 163, 177, 371
basic information, 178

INDEX

genome-wide association studies (GWAS), 130,
178, 179-183, 185, 186, 235, 348, 387
Genomic Prediction (company), 387
genotype, 17, 110, 342
definition, 25
genotype—environment correlation, 173
Germany, 299
Gignac, G, 28, 273
girls, 269
Glascher, J., 135, 137
Global Gender Gap Index (GGGI), 309
global wealth model, 371
glucose metabolic rate, 126, 131, 143, 144
Goodwin, R., 2
Google, 307
Goriounova, N., xvii, 146, 148
Gottfredson, L., 15, 196, 229, 252, 254, 261, 268
logical fallacies used (by others) to dismiss
intelligence research, 16-18
“Why g Matters” (1997), 252
Gould effect, 20
Gould, S. J., 20
government effectiveness, 370
grade point average (GPA), 230, 233
grade point average: cumulative (GPAC), 242
grade point average: first year (GPA1), 242,
243, 244
correlations with SAT, 243
graduation rates, 244
Grandy, T., 90
graph analysis, 139, 141, 150
example (low-IQ person and high-I1Q
person), 140
mode of operation, 139
nodes (voxels) and edges, 140
rich clubs, small world connections, global
connections, 140
Gratton, C., 128
gravity, 17
gray matter, 125-126, 130, 138, 144, 388
definition, 124
great divergence phenomenon, 323, 335
Greece, 102
group differences, 267, 272, 275, See also
population differences
group factors, 61, 65
group IQ testing, 9, g—10
growth curve modeling, 218
guanine (G), 177, 180
Guatemala
protein supplementation, 203
VPR model, 40, 78-81, 82, 85, 86, 143, 287, 310
ability to conduct mental manipulations of
visual objects (R), 8o
analysis of static visual images (P), 8o
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correlation between factors, 8o

g 8o

logical arguments, 80-81

perceptual dimension, 110

perceptual factor, 110

psychometric evidence, 79-80

R dimension, 303

residual variation, 295

rotation factor, 110

rotational dimension, 110

sex differences, 296

verbal factor (V), 8o
gyrification:definition, 133

habituation, 197
influenced by malnutrition, 203
measurement, 197
Hagen, E.P,, 252
Haidt, J., 69
Haier, R. J,, 131, 135, 138, 144, 145, 360, 373
Haier’s laws, 149, 150
Halpern, D., 308, 316, 355
Sex Differences in Cognitive Abilities (1986),
284
Sex Differences in Cognitive Abilities (preface
to fourth edition, 2012), 285
Hambrick, D.Z., 385
haplotypes, 178
Harvard Educational Review,
214
Harvard University, 304, 306
Hattie, J., 384
Haworth, CM.A., 167
head injury, 196, 199
Head Start, 37, 214218, 378
educational psychology versus educational
policy making, 216
health, 13, 17, 145, 196, 270, 363, 366
intelligence and everyday life, 255-201
health knowledge, 259
correlation with crystallized intelligence
(Go), 260
health care, 31, 224, 380, 381
healthy aging, 348—349
no precise definition, 348
two aspects, 348
height, 7, 8, 55, 68, 100, 222, 273, 286, 358, 385
during aging process, 323
prediction using polygenic scores, 181
helicopter pilots, 267, 297, 316
heredity—environment debate, 186
heritability, 158, 160-161, 164, 166, 169, 183,
194, 385
academic skills, 171-173
definition, 160

information processing, 169-171
interaction with environment, 175
misunderstandings (main one), 160
heritability coefficients, 81, 165, 186, 268
Herodotus, 359
Herrnstein, R.J., 215, 215, 217, 218, 230, 239,
244, 255, 357, 381, 385
high school grade point average (HSGPA),
244
high school students, 96, 105
higher education, 1
admission tests (perfection “not reasonable
goal”), 243
cognitive tests and selection decisions,
245-246
intelligence and selection, 241-243
intelligence and selection (correlations), 242
rejection rate, 246
high-level occupations
correlation (test scores and job
performance), 251
Hilger, K., xvii, 148, 150, 151-152
Hill, W.D., 182
hippocampus, 123, 199
Hispanics, 357
ome, 212-214
parenting, 212-213
resources, 213-214
Home Observation for Measurement of
Environment (HOME), 213
homicide, 367
Homo sapiens, 158
Hong Kong, 309
Hopper, G., 304
hormones, 311-312
Horn, J., 71, 73, 81, 331
Human Brain Project, 150
human capital, xv, 2, 292-293, 359, 362, 363,
370, 388
Human Connectome Project (HCP), 141, 145
Human Intelligence
book content, xiv—xvi
book purpose, xiii
subject matter, 1
Hume, D., 2
Hunt family, xvii
Hunt, E., xiii, 19, 96, 112, 262, 268, 360, 303,
304, 366, 395
intelligence development (general model,
individual and national levels), 371
Will We Be Smart Enough? (1995), 243
Hunt, S., 248
Hunter, J., 249, 250, 255
hunter-gatherer societies, 77, 310-311
hypotheses (alternative), 268
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Iindex, 245
inclusive working memory, 100
income, 13, 231, 368
independent serial processing assumptions, 92
India, 288
indifference of indicator (Spearman), 48, 116
in-differentiation hypothesis (Juan-Espinosa
etal), 335
individual differences, xiv, 44, 93, 95, 96, 97,
100, 101, 108, 113, 116, 135, 145, 148, 272,
273, 313, 379, 394
aged population, 336
assessment (possible future brain-based
ways), 122
brain connectivity patterns (relation to fluid
intelligence), 141
brain damage, 135
brain structure, 123
equity versus equality, 222
executive processes, 115
g-factor (contribution of specific aspects of
brain anatomy), 136
healthy aging, 347
information-processing, 117
intellectual decline during aging, 323
intelligence test scores (prediction via
identification of specific brain areas related
to intelligence, 135
P-FIT, 133
problem (for neuroimaging prediction
research), 143
processing speed and intelligence (EEG
method), 144
spatial orientation, 111
individual opportunity, 186
inductive reasoning, 51-52, 67, 72
definition, 51, 70
examples, 51
industrial employment, 43, 246
industrial societies, 354
infancy, 197, 380, See also prenatal and infant
experiences
information, 25, 88, 89
information processing, xiv, 41-42, 45, 67, 141
by brain, 124, 124
China versus Greece, 102
cognitive models, 84-121
heritability, 169-171
integration is key, 117
shift from working memory to long-term
memory, 336
theory of intelligence, 44
verbal comprehension and intelligence,
105-110
visuospatial ability, 113-114

INDEX

information-processing (intelligence and
aging), 335-341
processing speed, 335-337
standardized scores, 341
working memory, 337-341
information-processing capacity, 27, 39, 77, 371
information-processing functions, 44, 66
information-processing psychologist, 128
informed consent, 168
Ingalhalikar, M., 313
initial talent
versus opportunities to develop, 175
inspection time (IT), 95, 97, 170
definition, g5
Instagram, 48, 361
institution children, 162
integrity, 249, 255
intelligence
and national wealth, 270
basic definition, 246
biological explanation, 3
brain bases (network neuroscience
perspective), 152
brain connectivity and neurons (link),
149-150
candidate genes, 182
causal structure, 69
cellular basis, 148
cognitive models, 84-121
controversial subject, xiii
core, 16, 197
counternarrative undermined, 262
deficits associated with different locations of
brain lesions, 135
essence (integrative nature), 129
experience, 192—228
factual information “springboard, not
barrier,” 262
functional underpinnings, 44
genetic contribution factor (increase with
age), 209
genetic inheritance “partial,” 186
importance, xvi
in workplace, 243-255
includes ability to learn from experience, 199
influences on, 24
key findings (ten), xvi, 394—395
most profound question, 390
psychometric models, 47-83
regarded as trait, 8, 26, 159
restriction (many ways) versus enhancement
(fewer), 30
structure, 70
verbal comprehension, 105-110
visuospatial abilities, 110-114
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warning against simple answers, 13
intelligence (framework for understanding),
23-33
challenge hypothesis, 30-31
genetic reaction ranges, 29g-30
intelligence (causes), 24—26
intelligence (measurement), 26-27
intelligence (part of system), 31-33
intelligence (products), 27-28
intelligence (uses), 27
intelligence research (cause and effect),
28-29
manifest and latent variables,
23-24
Intelligence (journal), 269
special issue (2014), 19
intelligence (location in brain), 130-143
brain connectivity (patterns), 139-140
brain connectivity (predicting intelligence),
141-143
caveat, 136
P-FIT model of distributed networks,
131-139
intelligence and aging, 322353
biology, 341-348
cohort effects, 326-328
healthy aging, 348-349
information-processing, 335-341
psychometrics, 329-335
questions for discussion, 350
research designs, 325-329
intelligence and brain, 122-156
“how” mystery, 150
questions for discussion, 152
intelligence and everyday life, 229—265
academic achievement, 238-243
basic point, 261
empirical findings, 261
health, social adjustment, EI, 255-261
important perspective, 262
intelligence in workplace, 243-255
questions for discussion, 263
success in life, 230-238
intelligence and success in life, 230-238
conceptual criterion problem, 230-231
meta-analysis technique, 237-238
research compromises “not fatal errors,” 237
research design problem, 235-237
statistical problems, 231-235
intelligence data
best single predictor of school performance
differences, 362
intelligence enhancement, xiv—xv, 373,

3757393
biological interventions, 385-389

compensatory education (short-term gains),
378-379
computer games, 383
crucial goal (reason), 381
Flynn effect, 379—381
laboratory studies, 381—385
malleability from environment (evidence),
379381
memory training, 381-383
mind-set theory and practice, 384-385
questions for discussion, 390
secondary education effects for individuals,
379
sources of confusion, 376-378
intelligence in world, xv, 354374
cognitive capitalism, 366-370
correlations between national IQ and PISA
scores (2012), 365
correlations with national IQ estimates, 366
g-factor (universal phenomenon, different
interpretations), 362
hive mind (economist’s analysis), 367
methodological issues, 361364
national intelligence, 359
national intelligence (causes), 370-372
Pandora’s box, 364366
questions for discussion, 373
Intelligence of Nations (2019), 364
intelligence quotient (IQ)
and mortality (Scotland), 11
definitions, 5
normal distribution (bell curve), 6, 6, 7, 8
standard deviation units, 7
use as synonym for intelligence (deserves
careful consideration), 7
value in knowing, 9—10
intelligence research
cause and effect, 2829
critics (logical fallacies), 15
empirical findings, 149
experimental paradigms based on RT, 92—95
genome differences, 178
intelligence and dendrite complexity
(positive correlation), 146
moving deeper into brain (provocative
example), 146
reductionist view, 39
seven key cognitive concepts, 88-8g
testable hypotheses, 146
ultimate purpose, 373
intelligence test design and use (psychometric
models), 53-57
IRT (beyond raw scores), 55-56
item selection and evaluation, 53-54
norming (importance), 56-57
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intelligence test design and use (psychometric
models) (cont.)
test scores (distribution), 54-55
intelligence test scores, 20, 26
correlations with socially relevant behaviors,
27, 28
empirical facts, 262
genetic versus environmental influences,
36
intelligence testing
abilities not captured (yet), 28
before psychological science, 4
group testing g—10
historical background, xiv, 1—22
intelligence quotient, 5-8
invention of modern testing (Binet), 5
questions for discussion, 21
Stanford-Binet and Wechsler tests, 8—9
intelligence tests, 1, 40, 48-49, 354
accuracy, 11-12
bias issue, 15
caveat (correlation does not mean causation),
1
comparable and appropriate, 361
design, 21, 48
dismissal (logical fallacies), 16-18
efficacy, 11-15
origin, 4
perfection “not reasonable goal,” 57
predictive validity in workplace, 250
presentation via computer, 57
scientific validity, 394
statistics, 12—13
intelligence tests (objections), 13-15
1. not meaningful, 13
2. don’t work, 13
3. work only in academic settings, 14
4. work only for certain demographic groups,
14

INDEX

population effect of drop of half a standard
deviation, 201

IQ scores, 16, 25
implications for learning and vocations, 253
increase (Flynn Effect), 31

IQ tests: survival, 26

irony, 109

Irwing, P., 288

Israel, 237, 288

item response theory (IRT), 54, 56, 331
beyond raw scores, 55-56

Japan, 170, 285, 300, 322, 359
Jensen controversy, 378-379
Jensen, A., 9-10, 05, 73, 78, 214, 216, 221, 275,
276, 277, 286, 390
g-factor (Science of Mental Ability) (1998),
215
prominent advocate of g theory, 65
Straight Talk about Mental Tests (1981), 9
Jensen’s default hypothesis, 187
Jensenism, 378
job applicants, 2
job interviews, 255
job performance, 13, 375
job skills, 248
Joel, D., 315
Johns Hopkins University, 261, 291, 307
Johnson, W., 40, 78-81, 291-296, 379
Jones, G.: Hive Mind (2016), 367
journals, 268
Juan-Espinosa, M. de, 26, 112, 112, 335
jump competition analogy, 54, 55-56
Jung, R.E,, 131, 135
Just, M., 42, 108

K-12 system
cognitive abilities (sex differences), 299301
intelligence and academic achievement,

5. prejudiced against low-scoring groups, 14 239-241
intelligence variance Kant, I, 2

percentage explained by g, 7o Karama, S., 137, 345
Intelligence: Unifying Construct (2012), 364 Kell, H. J., 292

intelligence-education system, 32

interconnected models, 138

interests:sex differences, 315

internal representation (of information), 8g

International Society for Intelligence Research,
179

International Test Commission website, 10

interval scale, 376

IQ and Global Inequality (2006), 364

IQ and Wealth of Nations (2002), 364

1Q pill, 388

IQ scale

Kennedy, J. F., 390
Kennedy, J. P., 31

Kenya, 204

kinesthetic abilities, 18, 74, 76
kinship studies, 160
Kintsch, Walter, 105, 108
Korsakoff’s syndrome, 205
Kosovo, 200, 213
Kotchick, B.A., 213
Kovacs, K., 99, 115, 116
Kovas, Y., 174

Krapohl, E., 173
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Kronman, A.T., 108, 109
Kuncel, N.R., 229
Kyllonen, P., 101

labels, 340
laboratory studies: intelligence enhancement,
381385
Lancet, 161
landmark status
self-proclaimed (signal for skepticism), 381
Lange, R. T, 357
language, 26, 27, 30, 49, 81, 123, 133
language abilities, 299, 300, 301, 302
average sex differences (d values), 300
language comprehension
Kintsch framework, 105
language familiarity
versus language comprehension, 49
language skills, 64, 65, 106108, 295
Lanphear, B., 201
late bloomers, 53
latent change score (LCS), 345
latent factors, 69, 112, 116, 274, 334
latent g-factor, 362
latent modeling, 115
latent traits, 36, 102, 275
definition, 278
latent variables, 63, 96, 116, 273, 280, 323
examples, 24
Laterbauer, P., 125
Latin America, 362—364
Lawrence, E., 162
lawyers, 64, 107, 211
lead pollution, 200, 224
learning, 316
learning efficiency, 74, 75
learning experiences, 310, 311
Lecter, H., 368
Lee, J.J., 94, 179
Lee, J., xvii
Lee, K., 278
legal competence, g
lexical identification task, 92, 93, 97
lexical retrieval, 105
Liberian tribesmen, 52
life activities performance, 39
life chances, 252, 254
life events, 349
life in utero, 43
life outcomes
by IQ level (young adults), 255
life-planning working memory: definition, 100
lifestyle, 347
Liker, J.K., 236

limbic system, 123, 205

linkage analyses, 180
literacy, 49, 326, 359
acquisition (worth effort), 30
compulsory challenge, 31
influences on intelligence, 25
“meta invention,” 206
Loehlin, J., 355
logical fallacies used to dismiss intelligence
research (Gottfredson), 16-18
1. yardstick mirrors construct, 16
2. intelligence is marble collection, 16
3. non-fixedness proves malleability, 16
4. improvability proves equalizability, 16
5. gene—environment interaction nullifies
heritability, 16
. genetic similarity of 99.9% among humans
negates differences, 17
7. contending definitions of intelligence
negate evidence, 17
8. phenotype equals genotype, 17
9. biological equals genetic, 17
10. environmental equals non-genetic, 17
11. imperfect measurement pretext, 17
12. dangerous thought trigger, 17
13. happy thoughts leniency, 17
longevity, 12, 13
prediction by cognitive ability test score, 12
longitudinal studies, 230, 323, 341
advantages and disadvantages, 329
long-term memory, 44, 73, 76, 77, 77, 88, 88,
108
interplay with working memory, 109
long-term working memory: definition, 100
Lothian Birth Cohorts, 323, 345
low-income countries, 207, 361, 364
prolonged malnutrition (association with low
scores in cognitive tests), 203
Lubinski, D., 292, 308
Luciano, M., 170
Lynn, R., 286289, 359, 364—366, 367
intelligence tests (sex differences), 285-286

(@)

Macao, 309
MacArthur Juvenile Capacity Study, 324
MacCann, C,, 259
mad as hatter, 200
Madrid, 304
magnetic resonance imaging (MRI), 20, 43, 130,
131, 134, 135, 139, 313, 315, 348
basic idea, 125
magnetic resonance spectroscopy (MRS),
127
magnetoencephalography (MEG), 43, 146
purpose and advantage, 127

Makel, M.C., 292
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malnutrition
brief periods, 202, 203
chronic, 202, 203

cognitive versus attentional effects, 202

influences habituation, 203
timing during development, 202
working memory system, 203
Mammadov, S., 240
mammal brain size, 129
Manbhattan plots, 182, 183
manifest variables, 38
examples, 23
Mansfield, P., 125
marital status, 13
Marks, G.N.,, 207
Martinez, K., 116
maternal intelligence, 198
mathematical reasoning, 50, 70
mathematicians, 105
mathematics, 51, 242, 269, 295

mathematics abilities, 172, 299, 300, 301, 302,

303, 310
average sex differences (d values), 300
Matte, T.D., 198
Matzel, L.D., 146
Max Planck Institute, 299
McArdle, J.J., 331, 332, 333, 333
McCabe, K.O.,, 293
McCain, J., 106, 109
McGrew, K. S., 73, 74
McGue, M., 347, 369
McKinney, T.L., 150
mean levels: definition, 8
measurement error, 247, 379
measurement invariance, 278
media, xiii, 360-361, 383
medicine, 25
memory, 2, 48, 70, 80, 102
conscious and unconscious, 78

memory span tasks, 42, 101, 102, 108, 116

memory training
intelligence enhancement, 381383
men, 12, 144, 269, 274, 275, 277
Mendel, G. J., 176
menopause, 312
MENSA, 7
menstrual cycle, 312
mental abilities, xiv, 20, 48, 376, 394
hierarchal structure, 49
mental ability dimensions (factors), 40
mental age, 5, 7
mental competence, 18
increases with age, 8
mental disability, g, 15, 105, 159, 178
criterion, 293

INDEX

mental faculties
Huarte’s classification, 2
mental processing speed, 89—97, 133, See also
processing speed
and intelligence (experimental results), 95—97
experimental paradigms based on RT, 92—95
looking down on human intelligence, 99
relation with psychometric measures of
intelligence, 97
meta-analyses
“not immune from careful scrutiny,” 237
definition, 28
intelligence and school grades, 240
intelligence and success in life, 237-238
meta-inventions (Murray), 206
method of correlated vectors (MCV), 275, 286
and MGCFA (comparing populations),
277-279
serious problems, 276
methodological issues
intelligence in world, 361—364
Mexico, 363
Michelangelo, 2
Middle East, 359, 367
military enlisted performance, 249
“can do” versus “will do” measures, 247
correlations between predictors and criterion
measures, 248
dimensions, 247
importance of g-factor, 248
intelligence in workplace, 247-248
military recruits, 2, 237, 326—327, 361
Miller Analogy Test (MAT), 252
mind, 25, 100
two-way interaction with brain, 25
mind and brain
no duality, 129
mind-set theory and practice, 384385
little effect on school achievement, 267
meta-analyses, 384—385
Minnesota Study of Twins Raised Apart
(MISTRA), 80, 169, 295, 296
genetic influence pervasive, 169
Minnesota Trans-Racial Adoption (MTRA)
study, 209
Mislevy, R., 28
Mitchell, K., 158
mitochondrial functioning, 145, 149
models, 38, 39
ubiquity, 38
Moffitt, T., 261
Mojica, F., 388
molecular biology, xiv, 360, 390, 395
molecular biology of intelligence (prospective
discipline), 388
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molecular genetics, 187, 395
origins of field, 177
Molfese, V., 213
monozygotic twins. See MZ twins
Moray House Test, 222, 323
Moreau, D., 218§, 222
motor processes, 93
motor vehicle accidents, 196
movement time (MT): definition, 92
Mozart effect, 381
multicomponent working memory:definition,
100
Multi-Group Confirmatory Factor Analysis
(MGCFA), 277-279, 280, 323
better than MCV in two ways, 278
multiple demand (MD) theory, 149
multiple genes, 177
multiple intelligences, 15, 18
multiple measures, 329
multivariate analyses, 363, 367
Murray, C., 207, 215, 215, 217, 218, 230, 239,
244, 255, 284, 304, 357, 300, 381
Coming Apart (2012), 261
Human Accomplishment (2003), 2006
Human Diversity (2020), 311
Income Inequality and IQ (1998), 368
musicians: work samples (predictive validity),
250
mutation, 178
mutualism: definition, 68
myelin, 124
myelination, 182
MZ twins, 29, 35, 161, 166, 168, 169, 170, 174
advantage (genetic studies), 166
frequency, 165

Naghavi, HR., 131
National Academy of Science (NSF), 305
National Adult Literacy Survey (NALS), 254
economic outcomes, 254
National Assessment of Educational Progress
(NAEP), 300
National Institute of Mental Health (NIMH),
166
National Institutes of Health, 343
sex as biological variable (policy), 284
national intelligence, 359
causes, 370-372
National Longitudinal Study of Youth in 1979
(NLSY79), 213, 215, 244, 285, 286, 287,
295, 355, 357, 368, 381 completely new
sample, 1997, 215, 243
intelligence and dropouts, 239

spawned second survey (NLSY Children and

Young Adults study), 215

national wealth, 279, 359, 364
Native Americans (NA), 355-356
natural kind of ability: definition, 76
natural selection, 159, 177, 310
Nature (journal), 20, 382
Nature Human Behavior (journal), 268
nature versus nurture, 4, 34—36, 162, 308, 358,
361
“unwarranted simplification,” 307
Needleman, H., 200, 201
Neisser, U., 15, 355
nerve cells (neurons), 124
nervous system, 20, 97
Netherlands, the, 388
malnutrition (1944-1945) effects “not
permanent,” 203, 204
network modularity, 151
network neuroscience theory (NNT), 149
Neubauer, A., 144
neural circuits, xiv
neural conduction, 81
neural connections (plasticity), 81
neural efficiency hypothesis (NEH)
same as “brain efficiency hypothesis” (qv),
144
neural efficiency theories, 145
neural processing, 68, 91
neural resources
improvement, preservation, enhancement, 347
neurite orientation dispersion and density
imaging (NODDI), 146
neuro-g: failed search, 116
neurobiology, xv, 186, 356, 357, 388
neurocognitive psychometrics, 94
neuroimaging, Xiv, 43, 123, 131, 134, 139,
312-315, 395
alcohol abusers, 205
pace of discovery “increasing rapidly,” 122
neuroimaging prediction research
problems, 141
recommendations, 143
neuroimaging studies, 117, 150, 386
misleading without adjustment for g, 134
patients with brain damage, 135
neuroimaging technologies, 125-127
brain activity, 126-127
brain structures, 125-126
neuron activation, 386
neuron communication, 183
neuron differentiation, 182
neuron firing, 127
neuron networks, 124
neurons, xiv, 145, 146, 186
and human intelligence (key findings), 147
classification, 124
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neurons (cont.)
link with intelligence, 149-150
myelinated versus unmyelinated, 126
require blood glucose to function, 126
neurophysiology, 43
neuropsychology, 133, 340
neuroscience, xiii-xv, 43, 44, 81, 101, 117, 137,
146, 185, 186, 299, 388, 390, 395
neuroscientific research
cautions raised by Haier et al. (2009),
138
neurosurgery, 146
Neurosynth.org, 150
neurotransmitters, 149, 186
New York Times, 360
New Zealand, 198
Newton, Sir I, 34
Newtonian mechanics, 39
Nisbett, R., 12, 52, 195, 355
NMDA receptor, 177
nongenetic factors, 347, 348
nonshared environment, 161, 171, 174
nonverbal reasoning, 66, 294
sex differences, 294
nonverbal tests
correlation with inspection time measures,
97
non-Western cultures, 362
normal distribution, 55, 56, 64, 160, 172, 223,
261, 376, 381, 388
advantages, 55
See also bell curve
norming
importance (psychometric models), 56-57
North Africa, 363
North America, 164, 359, 365, 367
North Carolina, 216
Northeast Asia, 367
NR2B gene (mice), 177
nuclear magnetic resonance (NMR), 125
null hypothesis, 35, 234, 235, 271
“accepting” versus “not rejecting,” 235
definition, 35
number facility: definition, 70
nutrition, 17, 31, 39, 195, 202—-205, 207, 216,
220, 224, 300, 380, 381, 390
Nyberg, L., 131

O’Connell, M., 207
O*NET, 2353

Oberauer, K., 103, 103
objectivity, 268
Occam’s razor, 176
occipital cortex, 132, 135
odds ratios, 293

INDEX

Okbay, A., 183

olfactory abilities, 74, 76

One Thousand Genomes Project, 17

open mind, 13, 15, 19, 158, 285, 372, 395

opinions, 33, 34

orchestra analogy, 128-129, 150

organism-stimulus—response (O-S-R) model,
193

Organisation for Economic Co-operation and
Development (OECD), 300

orientation ability, 110, 274

Ozer, D., 272

paper folding test, 110
paragraph comprehension, 113
parental advantages, 207
parental education
element in Head Start programs, 214
parental genetic effects
two sorts, 37
parental intelligence, 38, 205
confounding effects, 213, 214
parental literacy, 205
parent—child IQ correlations, 163
genetic effect, 163, 165
parenting, 212-213, 215, 310
“childrearing practices,” 195
good (definition difficulty), 206
parenting skills, 216
parietal cortex, 115, 132, 135
parietal lobe, 132
parieto-frontal integration theory (information-
processing sequence), 133
1. input processing stage, 132
2. integration and abstraction stage, 132
3. problem-solving, evaluation, and
hypothesis testing stage, 132
4. response selection, 132, 133
parieto-frontal integration theory (P-FIT), 87,
99, 124, 140, 141, 149, 150, 386
connectivity hypothesis, 137
hypotheses (testable), 132
individual differences, 133
integration among salient areas “crucial
consideration,” 132
model of distributed networks, 131-139
network of brain regions, 132
Parkinson’s disease, 199, 348, 386
Pascal, B., 31
Pasteur, L., 2
pattern recognition, 63, 81
Payne-Gaposchkin, C., 304
Peabody Test, 204, 214
Pearson, K., 130
Pedersen, N.L., 339, 349
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peer review, 382
Penke, L., 141
people/things effect, 307, 308, 309, 316
percentiles, 55
perceptual processes, 74, 81, 93, 95
perceptual skills, 5o, 79
perceptual speed: definition, 70
perceptual tasks, 335
sex differences, 296
perceptual/motor factor (Vernon), 78
Perloff, R., 355
personal adjustment
intelligence and everyday life, 255-261
personality, 14, 27, 150, 259, 261
Big Five dimensions, 240
personnel classification system
cost-benefit analysis, g
personnel selection, 14, 254
decisions, 245
statistics, 243
Peru, 202, 363
phenotype, 17, 110
Phil Donahue (television talk show), 9
Philip I, 2
Philippines, 213
physical environment, 24, 25, 26, 30, 371
physical experience: definition, 193
physical sciences, 34
physical world, 196—206
physics, 33, 125
Piaget, J., 197
Pietschnig, J., 380, 380
Pinker, S., 159
PISA, 26, 56, 105, 108, 109, 232, 270, 300, 301,
308, 359, 361, 363, 365, 371
mathematical ability, 2
mathematics tests (sex differences), 301
problem-solving tests (sex differences),
301
reading tests (sex differences), 301
pleiotropy: definition, 179
Plomin, R., 158, 160, 174, 182, 183, 184
Blueprint (2018), 172, 187
Genetics and Experience (1994), 193
Pokropek, A., 3605
Polderman, T., 166
Poldrack, R., 125
policy makers, 15, 215, 216, 360, 363, 370, 373
policy recommendation, 268
political correctness, 15
pollutants, 200-202
polygenic scores (PGSs), xiv, 158, 180-185, 387
prediction of height, 181
prediction of individual differences in
intelligence (possibility), 183

polymorphisms, 178
definition, 180
population comparisons
MCV and MGCFA, 277-279
population differences, 299
careful consideration (discussions about
social issues), 276
causes, 270
discussion rules, 267
key points, xv, 276
questions for discussion, 280
recruitment and attrition effects, 269-270
sample size and effect size, 273
scientific study, 266-282
size, 271-273
population differences (issues involved), 267—271
establishing causation, 270271
experimental design (classic), 271
general study principles, 268269
motivation, 267
real question, 268
willingness to admit ignorance, 268
population differences (statistics and
measurement), 271-270
measurements must be invariant for
populations compared, 275
test batteries, 274276
using same standard test for measuring
different populations, 273-274
population of interest, 268
population overlap, 272, 279
populations
overlap based on mean differences, 271
positive manifold, 48, 58, 61, 65, 67, 68, 71, 81,
115, 138
and g, 66
empirical basis (strong), 66
matter of degree, 58
positron emission tomography (PET), 130, 131,
139, 141, 143, 144
procedure, 126
Posner letter-matching task, g9
posterior cingulate cortex, 139
posterior temporal cortex, 196
postgraduate education
sex differences, 304-307
Posthuma, Danielle, 388
post-industrial societies, 354, 362, 366
poverty, 176, 381
precision, 34
prediction, 33, 34, 35, 05, 141, 368
not perfect (reality of intelligence testing), 58
SAT and ACT, 53
predictive ability assessment

job knowledge, 251
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predictive ability assessment (cont.)
situational judgment test, 251
structured interview, 250
unstructured interview, 250
work sample, 250
work sample plus general intelligence
measure, 250
predictive validity, 13, 54, 231, 245, 246
correlations far from perfect, 261
definition, 230
general intelligence to workplace success, 231
intelligence and school grades, 240
intelligence tests (conventional), 57
personnel selection, 254
preemies: definition, 198
prefrontal cortex, 115, 135, 334, 340
prenatal and infant experiences, 197-199
primary abilities, 72
primary memory, 88
primary mental abilities (PMA), 80, 275
primary task, 101
priming, 9o
probabilistic inference, 197
probability, 13, 31
probability samples, 56, 361
problem solving, 25, 26, 68, 77, 88, 132, 148,
298, 358
mental processes, 85
sex differences, 296
problem-solving ability, 86, 388, 390
Proceedings of the National Academy of Sciences,
381
process overlap theory (POT), 117, 134, 149
connecting models of intelligence, 115-117
illustration as latent variable model, 115
key idea, 115
processing speed, 58, 61, 63, 74, 75, 77, 102,
114, 383
relationship to intelligence, 96
professional occupations, 253
Program for International Student Assessment.
See PISA
progressive matrix problems, 63, 104
progressive matrix test, 63, 67, 104, 134, 203
prospective studies, 235
examination of government records, 235
expensive and difficult, 235
protein-encoding genes, 159, 178, 178, 180
proteins
building blocks of life, 178
considered necessary for development of
neural system, 203
Protzko, J., 138, 378
barometer analogy, 69
fade-out effect (meta-analysis), 218, 219

INDEX

psychosocial maturity (PM), 324-325
psychological functions, 104
psychological processes
dynamism, 67
psychological research, 340
merits of simplicity, 366—368
psychological science, 230, 358
psychological tests, 39
psychological traits, 274, 275, 323
psychologists
versus educators, 298
psychology, 1, 2, 14, 34, 48, 58, 124, 167, 176,
378
replication crisis, 235
psychology courses, 15
psychology textbooks, 15
psychology undergraduates, 112
psychometric models, xiv, 45, 47-83, 87, 220,
378
Cattell-Horn-Carroll (CHC) model, 7178
complementary to cognitive models, 85
connecting with other models of intelligence,
115-117
core, 48
definition, 40
g-factor, 65-68
2-VPR model, 78-81
intelligence measurement, 57
questions for discussion, 82
sampling intelligence, 49-53
sex differences and intelligence, 285-294
test design and test use, 53-57
psychometric models (brief survey), 57-65
confirmatory factor analysis, 62—63
essence of psychometric models, 57
exploratory factor analysis, 58-61
factor analysis, 58
factor analysis (limits), 63-65
psychometric test scores, 185
psychometrics, 40-41, 42, 44, 185, 385, 395
definition, 40
intelligence and aging, 329-335
term related to science of test construction,

53
psychomotor abilities, 74, 76
psychomotor speed, 74, 75
psychopathology (p-factor), 261
psychosocial maturity (PM), 325
putamen, 135, 182

quadruplets and schizophrenia
astronomical chance, 166
quality of human conditions (QHC) index, 365
quantitative analyses, 230
quantitative knowledge, 74, 75
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quantitative reasoning, 67, 294

sex differences, 294
quantitative skills, 57, 66
Quetelet, A, 3

Rabi, I, 125

race, 10

racism, 378

Raine, A., 195

Ramchandran, K., 148

random influences, 2335

random sampling, 506, 327

range restriction, 240, 247, 249, 254, 269

range restriction (statistical problem), 233

explanation of term, 233

rank order correlation, 65, 274, 275

Raven, J., 288

Raven’s Advanced Progressive Matrices
(RAPM), 99, 114, 131, 143, 234, 243, 275,
285, 288

Raven’s Colored Progressive Matrices, 204

Raven’s Progressive Matrices (RPM), 65, 207,
208, 287, 288, 289

correlation of scores with SES, 209

Raven’s Standard Progressive Matrices, 288,
320-327

reaction and decision speed, 74, 75

reaction range, 194, 211

reaction times, 92—95, 94, 97, 144, 207, 335,

338,339
definition, 92

reading, 242
reading and writing, 75
reading disabilities, 172
reading skills, 36, 37
influences on, 37
reading span task, 107
reasoning ability, 48, 53, 68, 76, 94, 101, 122
recent-event working memory: definition, 100
reciprocal causation, 24
recruitment effect, 288, 329
reductionism, 38—40, 42, 44
Ree, M. J., 248
reference population, 56
regression models, 196
regression to mean, 385
Reich, R., 243
rejection rate, 250
reliability (statistical), 231-233
remedial education, 5
replication studies, 382, 383, 383
reproducibility issues, go
reproductive advantages, 310, 311
research design, 230, 235-237
guidelines, 383

residual (unexplained) variances, 278
residual term (statistics), 231
restriction of range effects, 70
retrieval fluency, 74, 75
retrospective studies, 237
reversed train of thought, 95
Rice, C,, 32
Richards, J. R., 17
Rimfeld, K., 110
Rindermann, H., 366-370
Ritchie, S., 135, 141, 220, 223, 314
Roman, F. J., 343, 344

key finding, 116
Rorschach ink blot test, 360
Rosenthal, D., 166
rotation test, 63, 64, 79, 81, 113, 275, 277, 296,

312, 315

Roth, B., 240
Rousseau, J.-J,, 2
RTs. See reaction times
rule of law, 370

Sackett, P., 231, 234, 254
intelligence and selection in higher education
(meta-analysis, 2009), 243
salmon, 41
Salthouse, T., 337-341, 340, 341
sample size, 234, 272, 279, 313, 383
population differences, 273
sampling intelligence (psychometric models),
49-53
aptitude and achievement tests, 52—53
deductive and inductive reasoning, 51-52
language, 49
mathematical reasoning, 50
visuospatial reasoning, 49
sampling/network models, 138
San Juan, H. de 23, 4, 9, 12
Examination of Wits (1575), 2
matching occupations and people, 2, 3
SAT, 10, 12, 105, 207, 233, 241, 245-240, 291,
302
best use, 242
correlation between test scores and
university success, 244
function, 244-245
mean mathematics scores (sex differences,
1967-2016), 302
precocious children (later-life
achievements), 293
SAT-GPA1 correlations, 243
SAT-L, 52, 53, 55
first portion of SAT, 242
SAT-II, 52, 53
second part of SAT, 242

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108477154
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-47715-4 — The Science of Human Intelligence
Richard J. Haier , Roberto Colom , Earl Hunt

Index

More Information

418

SAT-M, 303, 306, 307
logical reasoning section of SAT, 242
SAT-V (verbal comprehension section of
SAT), 242
Saul of Tarsus, 34
Savage, J.E., 183
scale bias, 231
Scarr, S., 209
Scarr—Rowe interaction, 175
Schaie, W, 332
schizophrenia, 131, 159, 387
quadruplets (astronomical chance), 166
Schmidt, F., 249, 250, 255, 262
Schneider, W. J., 73, 74
Scholastic Ability Test. See SAT
Scholastic Achievement Test. See SAT
scholastic aptitude test. See SAT-I
school achievement variance, 221
school age cutoff (SAC), 223
school grades, 240
schoolchildren, 8, 361
schooling, 1, 4, 219, 238, 299, 309
Schubert, A.-L., xvii, 94, 99, 144
science, 16, 48, 267, 305, 325, 388, 395
complexity plus reductionism (Wilson), 38
depends on measurement, 21
glue (theories and testable hypotheses), 33
good practice (failure to match), 211
key aspects in democratic societies, 358
mark, 18
need for humility about existing state of
knowledge, 19
new data, new models (nature of progress),
45
proceeds when defines testable hypotheses,
18
versus policy issues, 15
Science magazine, 306
science, technology, engineering, mathematics
(STEM), 302, 305, 307, 308, 315, 321
scientific method, 354
replication studies, 381
scientific psychology, 4
scientific theories, 33-43, 45
biology, 42—43
choosing between competing theories, 34-36
information processing, 41—42
intelligence as construct in social systems, 38
new information, new theory required, 34
psychometrics, 40—41
reductionism, 38—40
systems thinking complicates issue, 36-38
Scotland, 8, 11, 12, 222, 256, 290
IQ and mortality, 11
Scottish Council for Research in Education, 323

INDEX

Scottish Mental Surveys, 256, 289, 323
IQ distribution (boy-girl differences), 2go
sea lions, 41
Seattle Longitudinal Study, 329, 330, 332, 333,
334
health care program enrollees, 327
measurement model, 334
secondary task, 101
second-stratum abilities, 72, 73
Segal, N., 168
segmentation, 114
selection of environment
possible response to cognitive challenges, 31
selection restriction, 251
definition, 233
selective attrition, 269
selective recruitment, 279
self-report, 111, 347
semantic identification, 93
semantic priming, 107
sensory and motor linked abilities, 74
sensory buffer, 88
sensory information, 88
sensory-perceptual processes, 93
sentence recognition, 107
sequencing the genome, 177
serial processing, 92
series, 51, 52
sex, 2607, 289
sex categories (biological), 284
sex differences, xv, 81, 144, 183, 205, 267, 269,
270, 275, 283, 301
brain-related, 284
cognitive (possible origins), 307-315
d scores for aspects of intelligence, 295
further research, 316
key message, 316
medical conditions, 284
standard deviations, 289
sex differences and intelligence, 283-321
cognitive abilities, 294—307
questions for discussion, 316
sex differences and intelligence (psychometric
studies), 285—294
builders of future, 292-293
evidence from individual tests, 287—289
evidence from test batteries, 285287
importance of variance, 289—294
SHANK3 gene, 182
shaping of environment
possible response to cognitive challenges, 31
shared environment, 161, 166, 167, 171
short-term memory, 73, 77, 88, 97, 102, 104,
105, 116, 117, 204, 312
relationship to intelligence, 96
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siblings: use in income inequality test (Murray),
368

sigma: definition, 7

significance level (statistics), 234

Simonton, D.K,, 237

single (or simple) reaction time (SRT), 93, 95,
97, 99, 335

single-nucleotide polymorphisms (SNPs), 158,
178, 179-183, 185

definition, 180

Sisk, V.F., 384

situation awareness, 100

situation model, 106, 109, 113

Skeels, H., 208

skepticism, xv, 18, 45, 276, 358, 359, 381, 385,

394
healthy and respectful, 372
skills, 61, 253, 359
Skodak, M., 208
SLS. See Seattle Longitudinal Study
small effects, 177, 179, 181, 184, 234, 272, 273
snapshot testing, 57
Sniekers, S., 182
Snow, R, 3§, 52
social adjustment
intelligence and everyday life, 255-261
social class, 162, 208, 211, 342
no generally agreed definition, 207
social engagement
in order to stay healthy, 349
social environment, 24, 25, 26, 29, 35, 37, 371
theory lacking, 206
social experiences: definition, 193
social history, 311
social justice, 267
social media, xv, 97, 361
social mobility, 369
social outcomes, xv, 370
social policy, 175, 208, 267, 287, 293, 316, 322,
323, 325, 300, 395
social sciences, 34
social systems, 40
intelligence as construct, 38
social world, 206220
socially relevant behaviors
correlations with intelligence test scores, 27,
28
individual variations, 31
problems, 31
socioeconomic status (SES), 14, 24, 36, 37, 66,
69, 163, 165, 168, 172, 175, 176, 186,
194-195, 200, 207, 210, 212, 213, 218,
355-356, 368, 384
confounded with intelligence, 207
definition, 12, 13

failed to predict health knowledge, 259
measurement difficulty, 206
parenting styles, 213
unique social experiment, 208
South America, 200, 367
South Asia, 359, 367
South Korea, 359, 361
Spain, 26, 70, 96, 278, 290, 295
PISA scores (regional differences), 371
sixteenth century, 2—3
spatial orientation, 26, 297, 312
definition, 111
strongly related to general factor of
intelligence, 113
virtual environment technologies, 111
spatial reasoning, 70, 312, 380
spatial test, 64
Spearman, C,, 15, 48, 48, 71, 73, 81, 144, 315
Abilities of Man (1927), 4
Nature of Intelligence (1923), 84
recognized presence of group factors, 65
Thurstone’s challenge, 7071
Spearman’s hypothesis, 277-278
Jensen’s MCV test, 275
postulate, 275
upheld, 276
special education, 172
IQ level (below 70), 201
sex differences, 291
specialization, 71
speed—accuracy trade-off (SATO), 93, 94
definition, 93
Sporns, O., 150, 151-152
Spry, K., 236
stability intelligence
contribution of genetic and nongenetic
factors, 341, 342
standard deviation, 53, 56, 160, 271, 279, 293,
369, 381
definition, 6, 289
Standard Progressive Matrices (SPM), 363
standardization samples, 327
standardization studies, 288
Stanford University, 8, 38, 68
Stanford-Binet Intelligence Test, 8—9, 12, 328,
382
updated form (SB-s), 8, 274
stanines: definition, 2go
Stanley, J., 292
Starling, C., 368
static visual-figure analysis
sex differences, 297
statistical analysis, 48, 57
key to intelligence research, 34
statistical hypothesis testing, 8o

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108477154
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-47715-4 — The Science of Human Intelligence
Richard J. Haier , Roberto Colom , Earl Hunt

Index

More Information

420 INDEX

statistical methods, 33, 38
statistical power, 272
definition, 233
statistical problems, 231235
day at races, 236
range restriction, 233
reliability, 231-233
statistical significance, 134, 182, 235, 236, 243,
272, 324
statistical tables, 234
statistics, 12—13, 31, 05, 395
Stein, Z., 203
Steinberg, L., 324, 325
Steinmayr, R., 256
STEM
careers (sex differences), 298, 298
speech by Summers (2005), 306—307
stereotaxic coordinates, 123
stereotype threat, 310, 384
stereotypes, 269
Sternberg (Saul) short-term memory task, go
Sternberg (unspecified)
memory scanning task, 99
theory of intelligence, 15
Sternberg, R., 18-19, 84, 251, 336
intelligence (three classes), 18
response to cognitive challenges (three
ways), 31
stimulus-response congruency effects,
90
Stoet, G., 308, 309
storage and processing working memory
definition, 100
straw models, 268
structural equation modeling (SEM), 102, 112,
135, 196
emotional intelligence, 259
structural MRI (sMRI)
same as magnetic resonance imaging (qv),
125
structured interviews, 249, 255
students, 93, 95, 97, 102, 103, 110, 117, 130,
160, 170, 261, 268, 269, 288
psychological studies, 64
Study of Latin American Intelligence
(SLATINT), 362, 362—364
Study of Mathematically Precocious Youth
(SMPY), 291-292, 329
sex differences, 291, 307, 309
study quality
importance as variable to consider, 273
study samples, 268
studying
adaptive response to cognitive challenges, 31
subatomic particles, 33, 39

sub-Saharan Africa, 359, 364, 367
success

search for acceptable definition, 230
success in life

authorial warning, 231

multifaceted concept, 231
success in workplace

definition problem, 231
Sudanese children, 67
Summers, L., 305, 307

STEM and sex differences (speech, 2005),

306-307

Sunday Times (London), 360
Sweden, 171, 300, 337
syllogisms, 51
synapses, 145, 149, 177, 182, 388

mapping techniques, 186
systems, 32, 32, 39

definition, 32
systems thinking, 3638
Szodorai, E., 28

tactile abilities, 74, 76
teachers, 36, 221-222, 271, 299, 310
Teglas, E., 197
temporal cortex, 132, 135, 148
temporary memory storage, 85, 86
temporary working memory store,
88
tennis players, 311
Terman, L., §, 261, 292
test batteries, 40, 49, 65, 66, 80, 134
group comparisons, 274—276
sex differences and intelligence, 285-287
test maker, 109
testosterone, 312
Tetris (video game), 144
Texas Adoption Project (TAP), 161-163, 164
text model, 106, 113
thermometer, 16, 26
third-stratum factor, 73
Thompson, P., 273
Thomson, G., 11
Thorndike, R.L., 252
three-stratum model, 78, 82, 331
Thurstone, L. L., 8o
challenge to Spearman’s g model, 70-71
stimulus—response fallacy (1923), 193
thymine (T), 177, 180
training, 268, 298, 298, 311
training-to-think research, 68
transcranial alternating current stimulation
(tACS), 386
transcranial direct current stimulation (tDCS),

386

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108477154
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-47715-4 — The Science of Human Intelligence
Richard J. Haier , Roberto Colom , Earl Hunt

Index

More Information

INDEX 421

transcranial magnetic stimulation (TMS), 386
traumatic brain injury (TBI), 199
true value (statistics), 231
Tucker-Drob, E.M., 223, 335, 341, 342
Tuddenham, R. D., 326327, 328
Turkheimer, E., 211, 355
twin studies, xiv, 110, 160, 161, 165-169, 176,
184, 341
aging (cognition changes), 337
birth weights and IQ scores, 198
head injuries (risk of incurring Parkinson’s
disease), 199
interactionist critique, 176
Sweden, 349
Twins Early Development Study (TEDS),
171-173
genetic heritability “largest single influence
on test scores,” 172
implications of findings, 172
Twitter, 361
two-choice reaction time task (2CRT),

92

UK Biobank Project, 183, 185, 313
undergraduate education
cognitive abilities (sex differences),
301-303
undergraduate grade point average (UGPA),
2
Underrepresented Minority (URM) students,
244
understanding
entendimiento (Huarte), 2
mental faculty (Huarte), 2
United Arab Emirates, 300
unitary g hypothesis, 66
United Kingdom, 3-4, 171, 198, 199, 239, 285,
290, 204, 295, 361
United States, 9, 52, 198, 200, 207, 232, 285,
291, 295, 299, 301, 310, 312, 322, 331, 354,
357, 304, 376, 379
intelligence differences among ancestry
groups, 355-350
presidential intellectual capacity (versus
historians’ ratings), 237
twin study (Kremen et al., 2007), 170
universities, 2
entrance examinations, 43
undergraduates (sex differences in cognitive
abilities), 301-303
University of California, 242
dropping of standardized admission tests
(2021), 244
University of California, Berkeley, 383, 387
University of Chicago, 70

University of Michigan students, 52
University of Minnesota, 168

Urbina, S., 355

US Air Force Armstrong Laboratory, 101

US Department of Defense, 215, 247

US Department of Labor, 10, 215, 253, 300
US Department of Veterans Affairs (VA), 170
US Government, 214

US National Science Foundation, 302

US War Department, ¢

validity: matter of degree, 11
van der Linden, D., 259
Vanhanen, L., 359, 364—366, 367
variables: must be measurable to be scientific,
33
variance, 160
definition, 8
importance, 294
variance effects, 302
verbal ability, 41, 42, 58, 61, 63, 64, 66, 67, 69,
312
verbal comprehension, 41, 42, 44, 79, 101, 278
definition, 105
higher order, 108-110
intelligence, 105-110
low-level linguistic skills, 106-108
verbal factor, 61, 64
verbal intelligence, 36, 57, 93, 101, 113
correlation with lexical decision times, g7
verbal memory, 274, 277
verbal problems, 144
verbal reasoning, 66, 70, 113, 294, 295, 296
sex differences, 294
verbal relations: definition, 70
verbal tests, 65
sex differences, 287
verbal/educational factor (Vernon), 78
verbalization: cognitive skill, 68
verbal-rotational dimension, 295
Vernon, P. E., 65, 78—79, 8o
video game performance, 27
Visscher, P., 185
visual processing, 74, 76
visualization tests, 67
visuospatial abilities, 63, 77, 77, 275
closure of forms (CF), 111-112
correlations, 111
definition, 72
image quality and imaging speed, 111
imagery, 111
information processing, 113-114
intelligence, 110-114
loadings of first order factors on general
reasoning factor, 112
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visuospatial abilities (cont.)
single underlying factor, 110
spatial orientation, 111-113
spatial term, 110
speed of closure (CS), 111-112
speed of rotation (SR), 111-112
visual term, 110
visualization (VZ), 111-112
visuospatial abilities (five factors)
closure of forms (CF), 110, 113
memory for shapes (MS), 110
speed of closure (CS), 110
speed of rotation (SR), 110, 113
visualization (Vz), 110
visuospatial factor, 61
high loadings on g, 113
visuospatial memory storage, 86
visuospatial patterns, 65
visuospatial problems, 144, 296
visuospatial reasoning, 49, 50, 51, 64, 66, 102,

INDEX

Wechsler Adult Intelligence Scale IV (WAIS-
IV), 386
Wechsler Intelligence Scale for Children—
Revised (WISC-R), 200, 210, 285
Wechsler Intelligence Scale for Children
(WISC), 8, 71
latest version (WISC-V), 72, 77
Wechsler Preschool Intelligence test (WIPSI),
217
Wechsler tests, 98, 328
Wechsler, David, 8, 39, 65
Wechsler—Bellevue test, 8
weight, 8, 175, 205, 231, 273, 376
weight of evidence, xv, 32, 34, 65, 68, 103, 117,
124, 129, 130, 134, 140, 165, 175, 185, 207,
230, 207, 307, 343, 379, 379, 380, 381,
385-386, 388, 394, 395
aging effects, 329
but “evidence” is not “proof,” 271
cognitive capacity and psychosocial maturity,

288, 312 325
sex differences (illustration), 296 compensatory education (gains temporary),
visuospatial skills, 298, 309 379

visuospatial tasks, 64
sex differences, 287, 296
vocabulary, 194, 197
vocabulary tests, 61, 64, 78, 107, 113, 290
von Economo neuron (VEN), 149
von Stumm, S., xvii, 182, 183, 184
Voracek, M., 380, 380
voxel: definition, 139
voxel-based lesion symptom mapping
(VBLSM), 135

voxel-based morphometry, 139

Wade Boykin, A., 355
Wai, J., 245
Warne, R. T, 15, 19, 362
Warsaw, 208
watchdog not barking in night, 51
water: lead-level danger, 202
Watkins, M., 72
Watson affair, 360-361
Watson, J., 177
Awoiding Boring People (2007), 360
wayfinding, 112, 297
definition, 112
wealth gap increases, 247
Wechsler Adult Intelligence Scale (WAIS), 8,
9, 55, 00, 70, 80, 107, 133, 207, 285, 287
FSIQ, VIQ, PIQ scores, 286
short form, 236
Wechsler Adult Intelligence Scale III (WAIS-

1), 275, 276, 278-279, 285, 355, 357

emotional intelligence, 256
g-factor (no appreciable sex difference), 315
intelligence and aging, 329
key concept, xiii
meta-analyses, 237
periodic reevaluation (important aspect of
science), 255
sex differences, 284
“still evolving” (brain female-male
differences), 315
Wernicke’s area, 124, 133
function, 132
Wheelock, M.D., 315
white matter, 125-126, 130
brain basis of intelligence differences, 138
definition, 124
left temporo-parietal, 137
white matter connectivity, 144, 388
white matter hyperintensity load, 135
white matter structure (variable), 135
white matter tracts, 132, 133, 139, 141, 151
Why Aren't More Women in Science? (2007), 305
Willerman, Lee, 130
Williams, W.M., 305
Williams syndrome, 103, 159
Willoughby, Emily, 94, 183
Wilson, Edward O.
Consilience (1998), 38
wisdom, 336
definitions, 336
Wittmann, Werner, 104, 364
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women, 12, 31, 144, 205, 210, 237, 269, 274,
275, 277, 329
consistently outperform men in mathematics
courses, 303
equal does not mean identical, 267
undergraduate population majority, 301
Wonderlic Corporation, 252
Wonderlic Personnel Test (WPT), 254
revised version (WPT-R), 252
Woodcock-Johnson test, 73, 331
aging (influence on intelligence), 333
revised version 1990, 331, 333
Woodstock Concert Museum, 106
word fluency: definition, 70
word problems
ability to solve (ten-item list), 54
work performance
correlation with cognitive ability, 247
work sample: predictive validity, 250
working memory, 42, 44, 67, 69, 74, 75, 77, 82,
88, 91, 99, 107, 108, 113, 116, 133, 137,
199, 217, 334
acts as blackboard, 8¢
central to comprehension process, 41
constitutive of g, 137
core cognitive system, 100
correlation with fluid intelligence, 115
decrease over life span, 349
definitions, 41, 100
information consolidated in long-term
memory, 89
information processing (intelligence and
aging), 337-341
integration is key, 108
interplay with long-term memory, 109

measures of four aspects (Colom), 102
motor response, 8¢
relationship to intelligence, 96
storage section, 89
strongly related to general intelligence, 115
substantial genetic influence, 170
working memory capacity, 42, 95, 97-105, 107,
114, 114, 116, 323
Brunswickian symmetry, 104
dual-task tests, 101
high correlation with g-factor, 101
measurement, 101
relation with intelligence, 101-105
workplace intelligence, 243-255
civilian, 249-252
general intelligence (biggest driver of
cognitive skills), 254
levels associated with different occupations,
232
military enlisted performance,
247-248
specific jobs, 252-255
World War I, g, 326-327
World War I, 12, 326327
Wundt, W, 65

X chromosome, 294
X-rays, 125

Yale Alumni Magazine, 108
Yale University, 304

Zaboski, B.A., 241
ZFHX3 gene, 182
Zigler, E., 215
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