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and, 52; see also psychometric view

factor analytic approach (FA), 46-9; assump-
tions of, 47-8; cognitive processes and, 46;
conjunction and, 47; covariability in, 47, 91;
GG, theory and, 50; tests of, 49-50;
usefulness of, 51; variables of, 48-9

factors of intelligence: changes in, with increased
age, 36-7, 76-87; construct independence of,
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57-8; general (g), 22-3, 51, 54, 56, 58-9, 91;
group, 23; multiple, 51, 52, 56, 58-9, 91

failure and learning, 291-2

fan effect, 311-12

field independence, 66-7

fluid reasoning (G,), 49, 59-61; components in
decline of, 85-7, see also aging; and formal
operations, 149; and memory, 85; and novelty,
85, 88; relationship of, to G, 64-5, 89

forgetting, 307

formal operations, 108-10, 141, 146, 240; and
adolescents, 148; and biological factors, 171;
characteristics of, 146-8; conservation and,
149; cultural content of, 171; education and,
150-3; and elderly, 149, 152-5; and fluid
reasoning, 149; and individual differences, 154,
165; and proportionality, 149-50; and speed of
processing, 240--3; structure of, 147-8; tasks
of, 148-54; universality of, 152-3, 164, 171;
see also development of cognitive structure

functionalism, 352-4; vs. structuralism, 114

functioning, mental, 330-3; see also mental
processes; zone of proximal development

G,, see crystallized ability

gender differences, 67, 69-70, 131, 143, 150-1

general intelligence, see factors of intelligence,
general

generality: of developmental mechanism, 149; of
information-processing theory, 249-50

generalization: of learning, 286, 339, see also
transfer; of thought, 252, 284

genetic analysis, see sociocultural approach

genetic epistemology, see epistemology, genetic

G, see fluid reasoning

G~G_ theory, 50-1; construct validity of, 57-8;
dimensions of, 56~7; IQ vs., 58-9; PMA vs.,
57; as theory of intelligences, 58-9; see also
structural stage theory

group cognitive performance, 369-74; and aging,
369-74; contextualism and, 365-7; and digit
memory, 370-2; and elaborations, 373—4; and
fact memory, 372-4; and memory aids, 365,
371; procedures in, 369-70; strategies of, 371—
4; tasks used in, 366-7, 370, 372-3; and
training and experience, 372

group psychology, 368

handwriting study and learning differences, 317—
19

heredity versus environment, 34-5, 72

heteronomy vs. autonomy, 200, 204

images, mental, 112

individual differences (ID), 17, 154, 165, 246,
248, 264, 355-6; approach via, 45-7, 72-3, 91;
and cognitive structures, 171, 185; vs. group,
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114-15; and knowledge base, 289

induction, 282, 284-5; and analogy in schemata,
284-5

infant tests, 31-2; correlation of, with adult 1Q,
324

inferences and knowledge organization, 287-8

information-processing view, 6-7, 161, 229,
2614, 390-1; assumptions of, 230-2, 262—4;
and development, 234-48; diversity of, 232-3,
248-9; generality of, 249-50; mechanisms of,
232-3, 249, 251-5; precision of, 250-1;
research and, 248-55; and social development,
250, 255

information retrieval, 267-8

instruction: organization of, 333; reciprocal, 338—
40; and teacher-child interaction, 33841, 345~
6

intelligence: definitions of, 2; experts’ vs.
laypersons’ views of, 2; fluid and crystallized,
24 (see also factors of intelligence; G f—Gc
theory); innate vs. acquired, 72; mechanics vs.
pragmatics of, 359; multiple vs. general, 58-9;
practical vs. academic, 353-5

interaction, social: child-child, 341-3; classroom,
338-41; collaborative, 342-3; and intramental
functioning, 339—40, 343; and language
variants in school, 344-6; parent-child, 3378

intercoordination, 167-9

interrelational stage, 176-7

1Q: and aging, 83, 85; different tests and, 77; vs.
expertise, 288; vs. Gf--Gc theory, 58-9; verbal
vs. performance, 71

knowledge: acquisition of, 282, 313; action—
based, 107-8, 164, 166, 182; and adult
development, 210-11; autonomous vs.
heteronomous, 200; as compensation for
processing losses, 320-1; compilation and
proceduralization and, 319; nature of, 100-2;
operative vs. figurative, 111; origin of, 100,
102, 103, 105-7, 113, 115, 162, 281;
representation of, 235, 239; restructuring of,
282-4; retrieval of, 267-8; role of, in
development, 7-8, 278; as schema or script,
281-2; structure of, 90-1, 162, 164, 262; and
ways of relating, 200

knowledge base: advantages of, 315-16; content
and structure of, 287-9; as database system,
311-12; disadvantages of, 311-15; and
distractibility, 313; vs. memory as measure of
development, 288; and new information, 313;
qualitative vs. quantitative differences in, 315~
16; and retrenchment, 286-9; as site or cause
of development, 286-9; size of, and retrieval,
312-13; and speed of processing, 288-9, 312-
15

language: ethnographic studies of, 344-6; as
mediational means, 333-5, 346; social vs.

Subject index

inner, 334-5, 346; socialization of, 344

learning: as accretion, 282-3; adult, 217-21; age
effects in, 318-19, 321; and association, 281,
284; classical theory of, 279-81; cognitive and
perceptual, 161; conditions affecting, 305;
connectionism and, 281; cumulative, 161-2;
development vs., 167-8, 186-7, 279-81, 294
6; dimensions of, 305-9; direct vs. indirect
assessment of, 308-9; and empiricism, 280-1;
expectations and, 292-4; experience and, 238-
9, 301; and failure, 291-2; generality of, 286,
339; and handwriting, 317-19; intentional vs.
incidental, 307-8, 313-14, 355; intentionality
and, 307-8; LM and LC, 167-8; mechanisms
of, 238, 280-1, 294; metacognition and, 291-2;
novice-to-expert transition in, 301-2;
organism-guided, 291-3; and organization of
knowledge, 281-2; vs. Piagetian theory, 289;
and practice schemata, 281-6; structural, 180;
temporal duration of, 305-7; theory of, 115,
161, 233, 280; view, 7-8, 278, 286, 296,
301, 391-2

letter series, 49

literacy skills, 337-8; see also reading

literary development, 131, 215-16; and symbolic
processing, 216

logic: cross-referencing and, 106-7; development
of, 103-5; propositional, 109; and rationality,
205

long division, 340-1

long-term storage: fluency of retrieval from (G,),
68-9; vs. short-term memory, 69

maps of development, 129-34

matrices, 49

maturation of brain regions, 2901

means, mediational, see mediation, cognitive

mechanisms of development, 167-8, 183, 238,
251-5; central, 241-4, 248-9; generalization
as, 252; inter- to intramental functioning as,
337-9; and learning, 238, 2801, 284-6, 294;
and mental effort, 253—4; and self-modifica-
tion, 252-3; see also cognitive development

mediation, cognitive, 333-5, 343-6; and language
socialization, 344-6

memory, 238, 280—1, 288, 294; aids for, in older
adults, 363-735; capacity for, 254-6; failure of,
309; implicit vs. explicit tests of, 267-8, 308-9;
loss of, and aging, 85, 267-8, 363—4; and speed
of access, 314-15; working, 184-5, 189, 320;
see also long-term storage; short-term memory

mental arithmetic, see arithmetic, mental; cogni-
tive development; tasks

mental processes, 230-1; automatic vs. controlled
246-7, 255; executive, and aging, 269-71;
intermental vs. intramental, 331; levels of, 231;
role of, in development, 7, 232; social origin of,
331-2

mentalism, 202, 204

metacognition: and age differences, 3067, 316—
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17; and cognitive compensation, 362-5; and
learning, 291-2

mind: and body, dualism of, 198-9; as organic,
199, 201

models: computer, 230-1, 250-1; descriptive vs.
explanatory, 274-5; factor analytic, 46-50;
generality of, 249-50; information-processing,
232-3, 249-55, 2624, 274-5; learning, 294-5;
meta modal or process, 262—4; multidimen-
sional, 353; and organization of abilities, 49;
paramorphic, 49; precision of, 250-1;
refutability of, 49; simple-structure, 48-9; of
slowing, 314-15; sufficiency of, 251, 274-5

monitoring, see metacognition

moral judgment, 212-13

motivation, 180

multidimensionality: of change, 353—-4; of
constructs, 353

neo-Piagetian view, 5-6, 387-9; and adult
cognition, 198, 202-5; origins of, 163-6; vs.
Piagetian system, 170-2, 183-8, 201-5;
postulates of, 156-72, 182-3; and structural
analysis of drawing, 172-9

neural processes, 291; and aging, 304

novel tasks, 82

novelty: and G, 85, 88-9; and rationality, 2034

novice-to-expert transition, 301-2

object permanence, 106

objectivism, 199; vs. organism, 201-2, 291

operant learning theory, 280

operations: concrete, 108-9, 147; dialectical, 141,
formal, 108-9; 146-53, 221, see also structural
stage theory; as internalized actions, 107, 111;
kinds of, 107-8

organicism (Piaget), 201-2, 204

organism: active vs. passive, 291; vs. objectivism,
201-2, 291

organijzation, see structure

paramorphic models, 49

participation, guided, 335-40; see also mediation

perception: as basis of knowledge, 102; and
conception, 111-13

performance-concept gaps, 113; see also décalage

perspectives: coordination of, 104; development
of, 104-5, 122

physical measurements, 10-20

Piagetian stages vs. skill theory, 125-6

Piagetian tasks and training, 164-55, 184

Piagetian view, 4-5, 100-35, 289, 385-7; vs. neo-
Piagetian view, 170-2, 183-8, 201-5

plasticity, 356

postformal thought, 157, 203-5, 221

409

practice, 180, 253-5, 309-10, 356, 358; see also
experience; training

preoperations, 107, 108

primacy memory, 48

primary mental abilities (PMA), see abilities,
primary mental

priming, 265-6, 305-7

proactive inhibition, 313

probability, 151

processes, see mental processes; neural processes

processing resources (space), 2414, 254-5, 262—
4; and aging, 2714, 302-3; vs. components,
273-4; vs. knowledge base, 286, 288-9;
quantity vs. quality of, 2724

processing speed (G ), 62-3, 302; see also speed
of processing

processing visual information, 290-1

proportionality, 149-50

proximal development, see zone of proximal
development

psychometric view, 34, 16, 44-5, 233, 382—4;
assumptions of, 17; and developmental
changes, 35-6

quantitative knowledge (Gq). 69-70

ratio, 149-50

rationalism, 162, 214

reading: ability in, 245-6; and comprehension vs.
word recognition, 246-7; contextual cues in,
244-6; development in, 131-5, 244-8;
readiness for, among minorities, 339; strategies
in comprehension in, 338-9; top-down vs.
bottom-up models of, 246

reasoning: alternative forms of, 165, 203—4;
combinatorial, 151-2; hypotheticodeductive,
146-8, 200, 203; and social relationships, 200,
202-3; see also fluid reasoning; formal
operations; logic

recall: vs. recognition, 267; serial, 320-1; story,
367, strategies in, 270-1; word, 244-8

recency memory, 48

recognition: vs. recall, 267; word, 244-8

reflective abstraction, 113

reflexes, 106

refutability of models, 49

relating, ways of, and understanding, 200

relativism, contextual, 205-6

representation: and change, 252; of information,
230, 315; of states vs. transformations, 111-12

research, longitudinal, 73; average-comparison,
73; vs. cross-sectional research, 73-8, 155;
dropout in, 76; process-pooling in, 73-4

resources, mental, 253-5; see also processing
resources

retrenchment, 286-9

retrieval: information, 235, 267-8; name, 240, see
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also speed of processing; and size of knowi-
edge base, 294, 311-15
reversibility, 104-5

scales of skill theory, 125, 127

schema, 282-5; accretion and, 282-3; discrimi-
nation, generalization, and, 284; induction of,
282, 284-5; tuning of, 2834

Scholastic Aptitude Test (SAT) scores, decline in,
78

selective optimization with compensation (SOC),
359

self: and ego development, 214; relation of, to
others, 212—4; and religious values, 213-14;
structures of, 213

self-development, 204

self-interrogation, 331-2

self-modification, 232, 252-3, 256; see also
cognitive development

self-regulation, 1012, 115; of actions, 105-6,
134; development of, in adulthood, 217-18;
and expectations, 294; and other-regulation,
338-9

sensorimotor development, 105--7; control struc-
tures of, 173; in drawing, 172-6

sentence priming task, 244-6

short-term memory (STM or G ), 48, 56, 59, 61~
2,69

skill acquisition, 256, 317-21; as mechanism in
development, 241-4; self-taught vs. schooled,
308; and speed of processing, 241

skill theory, 125-7

social bonds, 202-3

social context, 128-9, 134, 162-3; see also
developmental range

socialization, language, 344-6; see also
interaction, social

sociocultural approach, 328-35, 346-7:;
characteristics of, 328-9; and cognitive
mediation, 333-5, 344-6; and genetic analysis,
330-1; and social origins of cognition, 331-3,
33543, 346-7; see also contextualism

sociohistoric view, 162-3

speech: internalized vs. egocentric, 334-5;
patterns of, in children, 104

speed of processing, 234; age differences in, 240-
4,269, 302, 310-11; and correct decision speed
(CDS), 62-4; developmental change in, 240—4;
and formal operations, 240-3; and G, 62-3,
302; and processing resources, 241-4, 253-5,
2624 and size of knowledge base, 312-15

speediness, 62-3; see also correct decision speed;
processing speed

stability/plasticity dilemma, 294

stage debate, see structural stage theory

stage transition, 180-1

stages of cognitive development, 107-10, 254;
and age of acquisition, 116-19, 165, 167, 183~
4; alternative sequences of, 122; analysis of, in

Subject index

drawing, 172-9; biological factors of, 171;
changes in, 108--9; constraints on, 170;
convergent vs. divergent, 131-3; cultural
influence on, 171, 185-6, 197; factors of, 180—
1; hierarchical, 167; individual differences and,
171, 222; vs. levels, 119; order of acquisition
of, 121~2; Piagetian, 125-6; redefinition of,
170; stability of, across contexts and domains,
119-20, 165, 170; working memory and,
184-5

standardized tests: and Binet scales, 20—1; and
Differential Ability Scales (DAS), 29; group,
30-1; and Kaufman Assessment Battery for
Children, 29-30; and McCarthy Scales of
Children’s Ability, 30; Stanford-Binet, 21, 26—
7: and Wechsler scales, 27-9

Sternberg effect, 45, 46, 48

story recall, 367

strategy selection, 270-1, 316-17; development
of, 340-3; see also metacognition

Stroop interference, 313

structural stage theory, 100, 107-11, 166-7, 182—
3; debate over, 115-22, 152-3, 164-6, 197,
254-5; vs. functionalism, 114

structure: innate, 280; logical, 164; universality
of, 165; of vocabulary, 314

structure of intellect model (SOI or SIM), 24-5,
52, 53,56

tasks, 197; academic vs. familiar, 355; class
inclusion, 118, 123; of classification, 108-9,
121, 127; comparisons of, 267-8, 273—4;
complexity of, 117-18; conservation, 109, 117;
delayed response or object permanence, 290;
dual, and mental effort, 253; experience or
practice with, 355-6; free recall, 270;
laboratory learning, 310-11; letter series, 49;
long division, 340-1; mental arithmetic, 235-
40, 243, 252; name retrieval, 240, 242-3;
novel, 82; Piagetian, 164-5, 184; priming, 265-
6; recall vs. recognition of, 267; route planning,
342; sentence priming, 244-6; serial-recall,
320-1; “shadows”, 343; social interaction,
125-7; story-recall, 367; Stroop, 313; used in
collaborative or group cognition, 366—7, 369—
70, 372-3; variability across, 274; word
association, 265; word recognition, 2468

teacher-student interactions, see interaction, social

teaching, see instruction

tests: academiic, 250; changes in, 36-7; content of,
19-21; data- vs. theory-driven, 38; develop-
ment of, 18, 25; familiarity and, 355; and
instruction, 38; of intelligence, 332-3; of
memory, 267-8; performance variability in,
78-81, 83; reliability and validity of, 18, 21-2;
see also infant tests; standardized tests

thinking: nature of, 199-200, 203—4; systematic,
206-8

thought: dialectical, 205, 208, 215; dualistic, 203;
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formal (scientific), 200, 203, 205--6; meta-
systematic, 207, 208; nature of child’s, 104-5;
organization of, 106~7; postformal 157, 203-6,
221

tip-of-the-tongue experiences, 313

training: of elderly, 144-6; and G,—GC. 89; and
mental effort, 253-5; and Piagetian tasks, 164—
5, 184; and transfer, 89, 145; and vulnerable
abilities, 87-8

transfer, 89, 120; age differences and, 310-11;
learning and, 285-6; negative, 313; and
training, 89, 145

transformation, 167-8

transitive inference, 149

variability, 12, 100-1, 116-22, 154 170, 254-5;
cross-cultural, 129-30, 152-3, 165, 185-6,
188; across tasks, 274; in test performance, 78—
81, 83

variation, developmental, 122--35

411

verbal intelligence (VQ) and aging, 83

visual processing (G,), 65-7; and field independ-
ence, 66; and gender differences, 67; matu-
ration and, 290-1

vocabulary, 48; accessing of, 314; and aging,
313-15; estimates of, 314; and experience, 310

Vygotskian view, 8, 330-5

Wechsler Adult Intelligence Scale (WAIS), 71-2;
factors of, 71-2; longitudinal studies of, 83-5;
and performance subtests, 71; and variability
across age, 78-81, 83; and verbal subtests, 71

wisdom, 157

Woodcock-Johnson battery, 49

word recognition: comprehension vs., 246-7;
context and, 244-8

zone of proximal development, 128, 332-3, 346;
and assessment of intelligence, 332--3; and
instruction, 333; and mediational means, 336-9
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