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ABA therapy. See Applied Behavior
Analysis therapy
academic achievement, adolescent creativity
as influence on, 140-141
action
agentic, in adulthood, 218-220
culture and, creativity development
influenced by, 484485
internalization of action, 484-485
play as, 485
socialization of action, 484485
in Five A’s model, 7
actors
culture and, creativity development
influenced by, 482484
age factors for, 484
explicit beliefs of, 483
implicit beliefs of, 483
sociocognitive theory, 483
in Five A’s model, 7
adaptability, in preschool-aged children, 109-110
adaptive fluency, 66
additive innovation, 452453
adolescence, creativity in. See also creative
brain development
benefits of, 139-141
academic achievement, 140-141
emotional expression, 139-140
in China, 286-289
in high schools and universities, 287-289
social creativity enhancement, 289
Spring Bamboo Shoots Plan and, 287-289
Thinking-Based Classroom Teaching
Theory and, 286287
differential training effects, 142-143
divergent thinking, 142
fostering and promotion of, 146152
emotional intelligence training and,
150-152
emotional regulation training and, 151
environmental factors, 148-149
through growth mindset, 149-150
as process compared to result, 147
through social attitudes towards creativity,
147-150

Four C model of creativity and, 144
future approaches to, 152
measurement scale for, 144-145
recognition of, 144-146
for career pathways, 146
for everyday creativity, 144
through inclusive creative assessments,
144-146
for social creativity, 145-146
theoretical approach to, 139
as window of opportunity, in lifespan, 58,
141-144
for creative brain, 141-143
identity development, 143-144
adolescents
creative brain development in, 25-31
flexibility in, 28-29
fMRI imaging for, 28-31
originality in, 28-29
by task type, 26-27
verbal divergent thinking, 27
young adults compared to, 26-27
imaginary companions among, 306
lifespan of human development for, 58
as Makers, 450-453
adulthood, creativity in. See also young
adults
age parameters for, 207
as agentic action, 218-220
analysis of, 220-221
in China, 293-295
in organizations, 294-295
in workplace environments, 294
creative activity and, 206
crystallized creativity, 209
eminent creativity, 210
fluid creativity, 209
mature creativity, 210
creative potential and, 206, 219-220
in developmental perspective, 209-211
self-realization of, 212
creators in, 213-214
after-hour, 214
non-stop, 214
professional, 214
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adulthood, creativity in. (cont.)
solitary, 214
supported, 214
Cultural Courtship Model and, 213
developmental perspective on, 207-213
classic constructivist theories, 207-208
creative ability levels, changes in, 212-213
creative potential and, 209-211
crises in, 211-212
cyclic phase models, 208
Peak and Decline Model and, 209
ego integrity in, 212
within families, 215-216
children’s role in, 215-216
imaginary companions and, 306
intimacy and, 212
lifespan of human development for, 58
measurement of creativity for, 65-67
Makers and, 453-455
mating and, 213-214
motivation for, 218-219
pretend play and, 215
specific forms of, 213-218
storytelling, 362-363
theoretical approach to, 206-207
trajectory of, 221
at work, 216-218
worldplay and, outcomes as result of, 342-347
as creative strategy, 344-345
for MacArthur Fellows, 343-344
in outsider art, 345-347
Affect in Play Scale (APS), 46-47, 49
affect processes, in pretend play, 41, 46
images and themes in, 43-44
integration into narratives, 43-44
model of affect and creativity, 45-46
positive, 41
affective symbolism, 45-46
affordances
culture and, 488-489
in Five A’s model, 7
After Man (Lionni), 345
after-hour creators, 214
age
of actors, 484
career landmarks by, 540
lifespan of human development and, 74-77
aging brain, creative brain development in,
31-33
default mode network and, 31-33
executive control network and, 31-33
fMRI imaging for, 31-33
American Psychological Association, 5, 508
analog identity, 167-168
to digital identity, 164—165
proteus effect, 167
Applied Behavior Analysis (ABA) therapy, 524
APS. See Affect in Play Scale

aptitude, for preschool-aged children, 108-109
Aristotle, 355-356, 534
art, origins of, 352-353
brain development and, role in, 352-353
The Art of World-Building (Elefson), 346-347
art therapy interventions, 244-245
artifacts
culture and, creativity development
influenced by, 485-486
in Five A’s model, 7
ASD. See autism spectrum disorder
associational fluency, 66
associations, in pretend play
breadth of, 43
empirical support of associations, 4748
recombination of ideas and, 43
stability of, over time, 48
attention, lifespan of human development
and, 69
Auden, W. H., 328-329
audiences
for culture, creativity development influenced
by, 486488
in Five A’s model, 7
Austen, Jane, 363
autism spectrum disorder (ASD), pretend play
with, 51, 515-517
Applied Behavior Analysis therapy, 524
JASPER program, 516-517
spontaneous, 515-516
autonomy, through imaginary companions, 308
avatars, 165-166

BADM. See Bay Area Discovery Museum

Bakhtin, Mikhail, 480

Bay Area Discovery Museum (BADM),
426-428, 433

CREATE Framework, 426-428

behavioral-social approach, to lifespan of
human development, 62

Benford, Gregory, 328-329

Berry, R. Stephen, 344

Big-C stage, 14-15

Birren, James, 240

bisociation, 183184

brain development. See creative brain
development

brain training programs, 273-274

broadcast approach, to teaching, 415

Bronté, Anne, 328

Bronté, Branwell, 328, 330

Bronté, Charlotte, 328

Bronté, Emily, 328

Callanan, Maureen, 434435
CAQ. See Creative Achievement Questionnaire
caregiver-child interactions

in children’s museums, 422-424
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child-directed experiences, 423
exploration, 423-424
for guided discovery, 424
invitation to create programs, 425
third-object mediation, 423
through conversation, 420-421
CAT. See Consensual Assessment Technique
CCM. See Cultural Courtship Model
Center for Teacher Professional Ability
Development, 282-283
Centuries of Childhood, 57
Cerebral Palsy, pretend play with, 519-520
Chekhov, Anton, 356, 361
child-directed environments, 402
childhood. See also adolescents; infants;
preschool-aged children
adult creativity in families, 215-216
eminent creators in, 531
lifespan of human development during, 58
measurement of creativity, 67-69
storytelling in, 362-363
children’s museums
Bay Area Discovery Museum, 426-428, 433
CREATE Framework, 426428
broadcast approach to teaching, 415
caregiver-child interactions in, designs for,
422-424
child-directed experiences, 423
exploration, 423-424
for guided discovery, 424
invitation to create programs, 425
third-object mediation, 423
child-directed experiences
in caregiver-child interactions, 423
flow and, 428-429
guided play, 429
intrinsic motivation and, 428429
program development for, 428-429
as community, 416417
inclusive and, 416
of practitioners and researchers, 416417
creativity enhancement in, 417-419
components of, 418
through confidence-building, 419
through encouragement of play, 418
through problem-solving, 418
through self-expression, 419
curriculum of, 426-430
elaborate talk in, 420421
engagement and facilitation in, 421-422,
432-433
experience zones, 432
scaffolding facilitation, 422
self-guided support, 422
signage, 421
exploratory play, 429-430
convergent thinking and, 430
divergent thinking and, 430

LEGO House, 430431, 433-434
experience zones, 432
messaging framework for, 417
mission statement, 417
museum spaces, 421-426
partnerships with universities, 434-436
physical space, 424-426
pragmatics of play, 431-432
contextual demands, 431
shared language, 431-432
team management, 431
professional development in, facilitation of,
430-433
program development in, 426430
child-directed experiences in, 428-429
research integration in, 421-437
thought leadership and, 433-434
in White Papers, 433-434
role of, 419-421
cognitive development, 420-421
as informal learning space, 420
play time and, 419-420
schools and, collaborations with, 436-437
social purpose of, 436-437
tinkering in, 425
Children’s Playfulness Scale (CPS), 106
China, creativity in
of adolescents, 286289
in high schools and universities, 287-289
social creativity enhancement, 289
Spring Bamboo Shoots Plan and,
287-289
Thinking-Based Classroom Teaching
Theory and, 286-287
in adulthood, 293-295
in organizations, 294-295
in workplace environments, 294
analysis of, 296-297
Center for Teacher Professional Ability
Development, 282-283
among college students, 289-293
entrepreneurship education for, 292-293
experimental training programs, 290-292
innovation education for, 292-293
creative activity courses, development of,
280-281
Learn to Think curriculum, 280-281, 285
Thinking Ability Structure Model,
280-281
cultivation of, 278-286
as collaborative, 281-282
of innovative talents, 287-289
in old age and retirement, 295-296
of preschool-aged children, 283-284
family role in, 284
Learn to Think curriculum for, 285
QEOSA model, 285-286
teachers’ role in, 284-287
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China, creativity in (cont.)
of school-age children, 286-289
Cognitive Theory, 286-287
in high schools, 287-289
social creativity enhancement, 289
Thinking-Based Classroom Teaching
Theory and, 286287
in schools
curriculum reform and, 279-280
innovation in teaching, 279
professional competence of teachers,
development of, 282-283
Prototype Activation Theory of Creative
Thinking, 279
Teaching of Thinking Skills in Classrooms
theory, 279
teachers in
Center for Teacher Professional Ability
Development, 282-283
governmental oversight of, 284
innovation of, 279
preschool children influenced by,
284-287
professional competence of, development
of, 282-283
classrooms, creative identity development in,
398-410
for college and university students,
407410
emotional reactions to, 409
long-term implications for, 409-410
self-beliefs, 409
support for, 408-409
future approaches to, 411
for preschool-aged children, 401-404
child-directed environments, 402
Head Start program, 401
long-term implications for, 403-404
support for, 402-403
teacher-directed environments, 402
for school-aged children, in K12 classrooms,
404-407
features of classrooms, 405
long-term implications for, 406-407
support for, 405-406
theoretical approach to, 395-396
Five A’s model of creativity, 400401
Four C model of creativity, 400-401
CLEOS. See Counseling Laboratory for the
Exploration of Optimal States
cognitions
lifespan of human development and, 69-70
metacognition, 180
pretend play and, 46
cognitive approach, to lifespan of human
development, 62
cognitive tempo, 110
Cognitive Theory, 286-287

cognitive-affective frameworks
interaction models, 382
for pretend play, 46
collaboration
cultivation of, in China, 281-282
measurement of creativity and, 188-191
creative imagination and, 189-190
dynamic assessment method, 190-191
sociocognitive approach, 189
sociocultural approach, 189-190
zone of proximal development, 190
college students, in China
children’s museums’ partnerships with,
434-436
creativity of, 289-293
entrepreneurship education for, 292-293
experimental training programs,
290-292
innovation education for, 292-293
colleges and universities, creative identity
development in, 407-410
emotional reactions to, 409
long-term implications for, 409-410
self-beliefs, 409
support for, 408-409
communication, within organizations, 466
external communication, 466
internal, 466
community, children’s museums as, 416417
inclusivity and, 416
of practitioners and researchers, 416417
competence, of imaginary companions,
308-309
componential theory, 11-12, 370
creativity-relevant skills, 11-12
dominant-relevant skills, 11
dynamic componential model, 11-12
task-motivation skills, 11
confidence, 73
children’s museums and, 419
confidence beliefs, 397
conflict, in organizations, creativity and,
467-468
innovation and, 467468
relational conflict, 467
task conflict, 467-468
Consensual Assessment Technique (CAT), 67,
105, 107, 193
talent development and, 271
consumption, measurement of creativity and,
193-194
convergent thinking, 9-10
exploratory play and, 430
conversation
between caregiver and child, 420-421
creative writing and, 351
coping strategies, imaginary companions and,
314-319
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for environmental and internal stressors,
317-318
longitudinal studies on, 315
for maltreatment, 315-317
zone of proximal development and, 314, 320
Counseling Laboratory for the Exploration of
Optimal States (CLEOS), 451-452
Coxeter, Donald, 328-329
CPS. See Children’s Playfulness Scale
CREATE Framework, 426428
creating, measurement of creativity and,
181-185
cognitive processes for, 183
divergent thinking tests for, 182-183
traditional perceptions of, 181-182
creations. See also creative product
measurement of creativity for, 192-193
Consensual Assessment Technique for,
193
Creative Ability Test, 27-31
Creative Achievement Questionnaire (CAQ),
543-544
creative activity, in adulthood, 206
crystallized creativity, 209
eminent creativity, 210
fluid creativity, 209
mature creativity, 210
creative blending, in worldplay, 337-340
creative brain development
in adolescents, 25-31, 141-143
flexibility in, 28-29
fMRI imaging for, 28-31
originality in, 28-29
by task type, 26-27
verbal divergent thinking, 27
young adults compared to, 26-27
in aging brain, 31-33
default mode network and, 31-33
executive control network and, 31-33
fMRI imaging for, 31-33
Creative Ability Test, 27-31
default mode network and, 20
in aging brain, 31-33
in young adults, 21-25
for drawing, 20
environmental influences on, 21
executive control network and, 20
in aging brain, 31-33
in young adults, 21-25
genetic influences on, 21
Gestalt Completion Test, 27
for musical improvisation, 20
jazz improvisation, 22-23
scale improvisation, 22-23
in young adults, 22-23
neural correlates, 21-24
cross-sectional studies, 33-34
in fMRI imaging, 21-25, 28-33

future research on, 557-558
across lifespan, 33-34
longitudinal studies, 34
for poetry generation, 20
Remote Associates Test, 27
salience network and, 20
Snowy Picture test, 27
theoretical approach to, 20-21
for verbal divergent thinking, 20-23
in adolescents, 27
in young adults, 21-25
adolescents compared to, 26-27
default mode network and, 21-25
executive control network and, 21-25
musical improvisation and, 22-23
by task type, 21-24
creative cognitive processes, in Four C model of
creativity, 9-10
convergent thinking, 9-10
divergent thinking, 9—-10
geneplore model, 10
illumination stage, 9
incubation stage, 9
intimation stage, 9
preparation stage, 9
Structure of Intellect model, 9-10
verification stage, 9
creative identity, development of, 396-398. See
also classrooms
self-beliefs and, 397-398
confidence beliefs, 397
self-awareness beliefs, 397
self-image beliefs, 397
creative imagination, 189-190
education levels and, 354
literacy and, 354-355
storytelling and, 355
creative potential
in adulthood, 206, 219-220
in developmental perspective, 209-211
self-realization and, 212
measurement of, 184-186
Evaluation of Creative Potential test,
184-185
purpose of, 185-186
in old age, 235
divergent thinking and, 239-240
across life course, 239-241
video games as influence on, 375-376
creative product
old age and, 237-239
by organizations, 460
pretend play as, 42
developmental perspective of, 42
everyday creativity and, 42
in Four C model, 42
for school-age children, 126
creative synthesis, 183-184
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creative writing. See also literary fiction;
storytelling
conversation and, 351
over lifespan, as imaginative activity, 353-355
psychological literature on, 351
social effects of, 351
creativity. See also Five A’s model of
creativity; Four C model of creativity;
specific topics
basic concepts of, 5-15
componential theory, 370
culture and, 63
definitions of, 5-7, 176, 369
developmental trajectory of, 5, 557
dynamic componential model, 11-12
flexibility and, 5
fluency and, 5
Four P’s model
definition and scope of, 6-7
person element in, 6
press element in, 6
process element in, 6
product element in, 6
Guilford’s theory, 369-370
historical accounts of
American Psychological Association
and, 5
Guilford and, 5
as learning objective, 368
newness and, 6
originality and, 5-6
problem-solving and, 368
social theory, 370
theoretical models for, 369-371
creativity training, talent development and,
269-270, 274-275
creativity-relevant skills, 11-12
creators, 178-181. See also eminent creators
in adulthood, 213-214
after-hour, 214
non-stop, 214
professional, 214
solitary, 214
supported, 214
context for, 186188
family, 186-187
definition, 178
Four C model of creativity, 178-179
metacognition beliefs, 180
motivation for, 179-180
personality factors, 179
self-beliefs for, 180
self-concept for, 180-181
crystallized creativity, 209
Cultural Courtship Model (CCM), 213
culture, creativity development and, 63, 552-553
actions and, 484485
internalization of, 484-485

play as, 485
socialization of, 484-485
actors, 482-484
age factors for, 484
explicit beliefs of, 483
implicit beliefs of, 483
sociocognitive theory, 483
affordances and, 488489
analysis of, 489-490
artifacts as outcomes and resources, 485-486
audiences for, 486-488
definitions of, 480
as dynamic system, 481
developmental paradigms, 481
divergent thinking influenced by, 131
in Five A’s model of creativity, 482
imaginary companions and, in Western
cultures, 305
lifespan of human development influenced
by, 79, 481
talent development influenced by, 265
theoretical approach to, 480482
integration of approaches, 481482
Vygotsky and, 480, 484485
zone of proximal development and, 487
curiosity, in preschool-aged children
definition of, 113
future research on, 112-113
in information gap theory, 113
cyclic phase models, 208

da Vinci, Leonardo, 59, 534
Darwin, Charles, 56-57
DAT. See dynamic assessment method
Day, Lorey, 329
daydreaming. See worldplay
de la Roche, Mazo, 328-329
De Quincy, Thomas, 328-329
default mode network (DMN), 20
in aging brain, 31-33
in school-age children, neurological findings
for, 133-134
in young adults, 21-25
development play processes, 48-50
future applications of, 52
developmental research designs, for lifespan of
human development, 59-60
cross-sectional research, 59-60
longitudinal research, 59-60
dhvani (suggestion), 355-356
definition, 356
differential training effects, in adolescence,
142-143
digital identity, development of, 159, 163-168
to analog identity, 167-168
proteus effect, 167
from analog identity to, 164165
avatars, 165-166
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definition of, 163-164
immersive virtual reality and, 166-167
from digital to analog identity, 167-168
online identity, 163
online narratives and, creation of, 164-165
virtual identity, 163
virtual self, 163
divergent thinking, 9—-10
in adolescence, 142
exploratory, 161
exploratory play and, 430
in old age, 239-240
in preschool-aged children, 103-105
in pretend play, 43
for school-age children, 127-132
culture as influence on, 131
definitions for, 127
slumps in, 127-129
stability of, over time, 132
Test of Divergent Thinking and, 128-129
talent development and, 274-275
verbal
in adolescents, 27
creative brain development and, 20-23, 27
divergent thinking tests, as measurement of
creativity, 182-183
Dixon, Dougal, 345
DMN. See default mode network
domain-relevant knowledge, 13
dominant-relevant skills, 11
Down Syndrome, pretend play with, 518-519
drawing, creative brain development for, 20
Dweck, Carol, 148-149
dynamic assessment of Creativity, 190-191
dynamic componential model, 11-12

ECN. See executive control network
Edison, Thomas Alva, 64-65
education. See also teachers; specific topics
creative imagination and, 354
for eminent creators, 533-535
entrepreneurship education, 292-293
for gifted and talented students, 501
innovation, 292-293
measurement of creativity and, curricula for,
194-195
for talent development, 501
ego integrity, 212
elaborate talk, 420421
elaboration, in preschool-aged children, 103
Elefson, Randy, 346-347
Eliot, George, 347-348
eminent creativity
in adulthood, 210
in old age, 235, 238
eminent creators
career terminations, 542-543
career trajectories for, 535-542

complications in, 540-542
landmarks in, by age, 540
output quality, 538-540
output quantity, 535-538
qualifications in, 540-542
childhood influences on, 531
Creative Achievement Questionnaire for,
543-544
education and training background for,
533-535
environmental influences on, 531
family background and, 531-533
birth order, 532
genetics and, 531
Hereditary Genius study, 531
historical approach to, 530-531
emotional expression
in adolescence
creativity and, 139-140
emotional intelligence training and,
150-152
emotional regulation training, 151
creative identity development and, in higher
education classrooms, 409
lifespan of human development and, 72-73
pretend play and, 43-44
regulation of, in adolescence, 151
emotional intelligence, in adolescence, 150-152
empathy, from reading fiction, 360
entrepreneurship education, 292-293
environmental influences, on creativity
creative brain development and, 21
for eminent creators, 531
lifespan of human development moderated
by, 79
The Epic of Gilgamesh, 357-359
EPoC test. See Evaluation of Creative Potential
test
Erasmus, William, 57
Erikson, Erik, 61-62
creativity development perspective, 211
identity development, 143
Evaluation of Creative Potential (EPoC) test,
184-185
everyday creativity, 369-370
in adolescence, 144
creative product and, 42
in old age, 235-236
enhancement strategies for, 242-245
executive control network (ECN), 20
in aging brain, 31-33
pretend play and, 44
in young adults, 21-25
experience zones, 432
experimental training programs, for Chinese
university students, 290-292
curriculum construction for, 290-291
institutional construction of, 291
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experimental training programs, for Chinese
university students (cont.)
quality assurance systems for, 291-292
student selection for, 290
expertise, talent development and, 273-274
explicit beliefs, of actors, 483
exploration
caregiver-child interactions and, 423-424
in preschool-aged children
direct instruction for, 116
future research on, 113-116
knowledge factors for, 115-116
social input as influence on, 115
in pretend play, 43
exploratory play, in children’s museums,
429-430
convergent thinking and, 430
divergent thinking and, 430
exploratory-divergent thinking, 161
expressional fluency, 66
external communication, within
organizations, 466

families
adult creativity in, 215-216
children’s role in, 215-216
in China, creativity for preschool-aged
children, 284
creators influenced by, 186187
of eminent creators, 531-533
birth order for, 532
fiction. See literary fiction
Five A’s model of creativity, 7
action element in, 7
actor element in, 7
affordances element in, 7
artifacts element in, 7
audience element in, 7
creative identity development and, 400—401
culture and, 482
Flaubert, Gustave, 362-363
Fleischman, Paul, 338, 345
flexibility, creativity and
in adolescents, 28-29
creativity and, 5
with neurodevelopmental disorders, 514
in old age, 240
in preschool-aged children, 103
in pretend play, 41
spontaneous, 66
flow, in children’s museums, 428429
flow theory, 384-385
fluency, creativity and
adaptive, 66
associational, 66
creativity and, 5
expressional, 66
ideational, 66

in old age, 240
in preschool-aged children, 103
word, 66
fluid creativity, 209
fMRI. See functional magnetic resonance
imaging
Folsom, Joseph, 329
Four C model of creativity, 8-15, 370-371. See
also creative cognitive processes
in adolescence, 144
Big-C stage, 14-15
componential theory, 11-12
creativity-relevant skills, 11-12
dominant-relevant skills, 11
dynamic componential model, 11-12
task-motivation skills, 11
creative identity development and, 400-401
creative product in, 42
creators and, 178-179
investment theory, 12-15
little-c stage, 11-12
mini-c stage, 9-10
Helmholtz and, 9
Pro-c stage, 12-14
domain-relevant knowledge, 13
scope of, 8
systems model, 14-15
triangular theory and, 13
Four P’s model of creativity
definition and scope of, 6-7
person element in, 6
for preschool-aged children, 102-103
press element in, 6
process element in, 6
product element in, 6
Frames of Mind (Gardner), 267
Freud, Anna, 45
Freud, Sigmund, 61
on storytelling, pretend play and, 355
functional magnetic resonance imaging
(fMRI), of creative brain development,
21-25, 28-33

Galton, Sir Francis, 21
Hereditary Genius study, 531
Garden of Eden, as story, 358-359
Gardner, Howard, 267
gender, lifespan of human development and,
78-79
geneplore (generate + explore) model, 10
genetics
creative brain development and, 21
eminent creators and, 531
lifespan of human development and, 79
Gestalt Completion Test, 27
gifted and talented students, creativity in
achievement strategies, 500
creative expression for, 497-498
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development of, 497, 506-507
educational programming for, 501
perspectives on, 499-500
for problem-solving, 507-508
psychosocial dimensions of, 500-501
research on, 504-505
Study of Mathematically Precocious
Youth, 504-505
Torrance Tests of Creative Thinking, 505
talent development compared to, 498-501
Glaser, Milton, on pretend play, 40
Gretzinger, Gerry, 346
guided discovery, 424
guided play, in children’s museums, 429
Guilford’s theory of creativity, 5, 369-370

Head Start program, 401

Helmholtz, Hermann, 9

Hereditary Genius study, 531

higher education classrooms. See college
students; colleges and universities

historiometric approach, to creativity, 238

homospatial thinking, 183-184

The House of Make-Believe, 333-334

Hu Weiping, 279

humanistic approach, to lifespan of human
development, 59, 62

ideational fluency, 66
identity, development of. See also creative
identity; digital identity
in adolescence
creativity and, 143-144
diffusion status, 143
foreclosure status, 143
identity achievement, 143
moratorium status, 143
belongingness and, 160-161
as convergent-integrative process, 161-162
creativity compared to, 160-163
appropriateness and, 160
creative thinking processes, 161-162
creativity commitments, 162-163
expression of, 163
originality and, 160
eudaimonism and, 159-166
existentialism and, 159-166
exploratory-divergent thinking and, 161
individuality and, 160-161
philosophical approach to, 159-166
theoretical approach to, 159-160
illumination stage, 9
imaginary companions
among adolescents, 306
among adults, 306
characteristics of, 307-309
competency of, 308-309
coping strategies and, 314-319

for environmental and internal stressors,
317-318
longitudinal studies on, 315
for maltreatment, 315-317
zone of proximal development and, 314,
320
creation of, 305
emotional investment in, 313-314
forms of, 305, 307-309
frequency of occurrence, 306-307
functions of, 305
future research on, 319-321
measurement of creativity for, 306-307
neural research on, correlates for, 310-314
for creativity, 311-313
positive qualities of, 309-310
among preschool-age children, 306, 310-311
autonomy and, 308
real-life friendships compared to, 313
reciprocity with, 306, 313
relationships with, 309-310
among school-age children, 306
autonomy and, 308
self-organization through, 319
self-realization through, 319
in Western cultures, acceptance of, 305
Imaginary Companions and the Children Who
Create Them, 334
Imaginary Dictionary of Imaginary Worlds,
347-348
Imaginary Magnitude (Lem), 345
imaginary worlds and places. See also
paracosms; worldplay
The Dictionary of Imagined Places, 327
Imaginary Dictionary of Imaginary Worlds,
347-348
imagination. See creative imagination
imaging modalities. See specific modalities
imitation
innovation and, 117
mimesis, 355-356
definition, 355-356
immersive virtual reality, 166-167
implicit beliefs, of actors, 483
improvisation. See jazz improvisation; musical
improvisation; scale improvisation
inclusivity, 416
in creative modality, 554-556
measurement of creativity and, 554-556
incubation stage, 9
indirect communication, from reading
fiction, 361
industrial/organizational literature, 460-461
infants, lifespan of human development
for, 58
measurement of creativity for, 67-69
information gap theory, 113
Inner World of Daydreaming, 330
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innovation for adults, 58
additive, 452453 measurement of creativity for, 65-67
in China Centuries of Childhood, 57

among college students, innovation
education for, 292-293
cultivation of, 287-289
organizational creativity and
conflicts as influence on, 467468
as organizational strategy, 469-470
by preschool-aged children
future research on, 116-118
imitation and, 117
mimicry and, 117
problem-solving and, 116-117
tool use paradigms, 116-117
of teachers, in China, 279
intellectual disability, pretend play with,
522-523
intelligence, in lifespan of human development,
70-72
threshold hypothesis, 70-71
internal communication, within organizations,
466
intimacy, 212
intimation stage, 9
intrinsic motivation
in children’s museums, 428-429
in pretend play, 41, 43-44
investment theory, 12-15
inwardness, 363

janusian thinking, 183-184
JASPER program, 516-517
jazz improvisation, 22-23

Kates, Robert, 344

Kerouac, Jack, 328-329

Kinnell, Galway, 344
Kleibeuker, Sietske, 25-26
knowledge, domain-relevant, 13
Kraik, Kenneth, 358
Kristiansen, Kjeld Kirk, 430-431
Kyung Hee Kim, 101

leadership, organizational creativity and,
465-466
Learn to Think (LTT) curriculum, 280-281
LEGO House, 430-431, 433-434
experience zones, 432
Lem, Stanislaw, 328-329, 344-345
Lewis, C. S., 328-329
life-course theory, 233
trajectories in, 237-239
lifespan of human development. See also
specific topics
during adolescence, 58, 141-144
for creative brain, 141-143
identity development, 143-144

during childhood, 58
measurement of creativity, 67-69
creative brain development, neural correlates
of, 33-34
creative writing and, 353-355
Darwin and, 56-57
definitions in, 56, 63
conceptual, 64-65, 82
developmental research designs for, 59-60
cross-sectional, 59-60
longitudinal, 59-60
domains of, 60-61
Erikson and, 61-62
framework for, 553-554
Freud, S., and, 61
future theory and research in, 80-82
interdisciplinarity in, 81
neuroscience in, role of, 81-82
promotion of creativity, 80-81
history of, 56
for infants, 58
measurement of creativity for, 67-69
intelligence in, 70-72
threshold hypothesis, 70-71
for Makers, 446455
for adolescents, 450453
for adults, 453455
for preschool-aged children, 447450
for school-aged children, 447-450
measurement of creativity, 65-69
for adults, 65-67
for childhood, 67-69
for infants, 67-69
methodological approach to, 56, 73-74
moderators of creativity, 74-80
age, 74-77
culture, 79, 481
domains, 77-78
environmental influences, 79
gender, 78-79
genetics, 79
Piaget and, 61-62
principles of, 58-63
for change, 60
for consistency, 60
psychobiographies and, 65
psychological associations, 69—73
attention, 69
cognition, 69-70
emotions, 72-73
intelligence and, 70-72
personality, 72-73
socioeconomic status as influence on, 63
stages of, 57-58
adolescence, 58
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adulthood, 58
childhood, 58
infancy, 58
old age, 58
theoretical approaches to, 59, 61-63
behavior-social learning, 62
cognitive, 62
humanistic, 59, 62
psychological, 61-62
relational developmental systems,
62-63, 74
scientific, 59
Treatise on Man and the Development of
His Faculties, 57
Vygotsky and, 61-62
Lin Chongde, 279-280
Lionni, Leo, 328-329, 345
literary fiction
effects from reading, 360-361
empathy as result of, 360
indirect communication, 361
theory-of-mind and, 360-361
inwardness and, 363
little-c stage, 11-12
longitudinal studies
for creative brain development, neural
correlates in, 34
on imaginary companions, 315
for lifespan human development,
developmental research designs for,
59-60
measurement of creativity through, 176-177
LTT curriculum. See Learn to Think
curriculum
Lyons, Beauvais, 345

MacArthur Fellows, worldplay and, 343-344
Makers, 443-445
additive innovation by, 452-453
CLEOS and, 451-452
definition of, 446
lifespan development for, 446455
for adolescents, 450-453
for adults, 453-455
for preschool-aged children, 447450
for school-aged children, 447-450
pedagogy of, 443-445
failure of, 444-445
sharing in, 445
tinkering in, 444
Makerspaces, 442-443
as movement, 442-446
demographic for, 453-455
diversity within, 445-446
goal and purpose of, 443
organization of, 455
overview of, 455-456
STEM fields, 445-446

Malkin, Thomas, 328
maltreatment, coping strategies for, through
imaginary companions, 315-317
mating, adult creativity and, 213-214
mature creativity, 210
McLerran, Alice, 338
Mead, George Herbert, 480
measurement of creativity. See also creators;
specific scales; specific tests
for adolescents, 144-145
for adults, 65-67
analysis of, 195-197
bisociation and, 183-184
for childhood, 67-69
in collaborations, 188-191
creative imagination and, 189-190
dynamic assessment method, 190-191
sociocognitive approach, 189
sociocultural approach, 189—-190
zone of proximal development, 190
consumption as, 193-194
contextual factors, 186-188, 552-553
cultural factors, 188
family factors, 186-187
for slumps in creativity, 187
for creating, 181-185
cognitive processes for, 183
divergent thinking tests for, 182-183
traditional perceptions of, 181-182
for creations, 192-193
Consensual Assessment Technique for, 193
propulsion theory of creativity, 192
Systems Model of Creativity, 192
for creative potential, 184-186
Evaluation of Creative Potential test,
184-185
purpose of, 185-186
creative synthesis and, 183-184
through developmental studies, 176
education curricula and, 194-195
homospatial thinking and, 183-184
for imaginary companions, 306-307
inclusivity and, 554-556
for infants, 67-69
janusian thinking and, 183-184
in lifespan of human development, 65-69
through longitudinal studies, 176-177
in preschool-aged children, 103-105
for divergent thinking, 103-105
of elaboration, 103
flexibility and, 103
fluency and, 103
originality, 103
temperament factors, 109
megamodel of talent development (TDMM),
502-504
metacognition, creators and, 180
Middlemarch (Eliot), 347-348
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mimesis (imitation), 355-356
mimicry, innovation and, 117
mini-c stage, 9-10
model of affect and creativity, 45-46
Morris, Desmond, 328-329
motivation
for adult creativity, 218-219
for creators, 179-180
intrinsic
in children’s museums, 428-429
in pretend play, 41, 43-44
for organizational creativity, 464-465
task-motivation skills, 11
musical improvisation, 20
jazz improvisation, 22-23
scale improvisation, 22-23
in young adults, 22-23

narratives, 355-356
needlecraft interventions, 245
neural correlates, in creative brain
development, 21-24
cross-sectional studies, 33-34
in fMRI imaging, 21-25, 28-33
future research on, 557-558
across lifespan, 33-34
longitudinal studies, 34
neurodevelopmental disorders, pretend
play and
assessments of, 514-515
autism spectrum disorder, 51, 515-517
Applied Behavior Analysis therapy, 524
JASPER program, 516-517
spontaneous pretend play, 515-516
Cerebral Palsy, 519-520
Down Syndrome, 518-519
flexibility in thinking from, 514
future directions for, 523-525
through parent training paradigms, 524
intellectual disability, 522-523
interventions for, 514-515
Prader-Willi Syndrome, 520-522
purpose of, 513-514
socioemotional development and, 513
theoretical approach to, 512
Williams Syndrome, 522
neuroscience, lifespan of human development
and, 81-82
newness, creativity and, 6
Nietzsche, Friedrich, 328-329
Niu Weihua, 278
non-stop creators, 214
normative worldplay, 330-333

old age, creativity in
alternative approaches to, 234-236
analysis of, 251-252
in China, 295-296

creative potential and, 235
divergent thinking and, 239-240
across life course, 239-241
creative production and, 237-239
definitions of, 236-237
eminent creativity, 235, 238
enhancement strategies, 241-251
through art therapy interventions, 244-245
through everyday creative activities,
242-245
through needlecraft interventions, 245
positive psychology interventions, 242
everyday creativity, 235-236
enhancement strategies for, 242-245
flexibility of, 240
frameworks for, 233-247
through helping others, 249-250
historiometric approach to, 238
ideational fluency and, 240
life-course theory and, 233
trajectories in, 237-239
originality and, 240
pretend play and, 234
through problem-solving, 245-251
agency in, 246-247
criteria for, 248-249
as enhancement strategy, 242
late-in-life stressors and, 246
proactivity theory, 247-248
selective optimization with compensation
theory, 247-248
socioeconomic status and, 250
sociological orientations and, 233-247
wisdom and, 240-241
Oldenburg, Claes, 328-329, 345
One Human Minute (Lem), 345
online identity, 163
online narratives, creation of, 164—165
openness to experience, in school-age
children, 126
organizations, creativity in
in China, 294-295
communication within, 466
external, 466
internal, 466
conflicts and, 467-468
innovation and, 467-468
relational, 467
task, 467468
creative product and, 460
historical increase in, 460
individual level influences on, 461-465
through creative problem-solving,
461-464
motivation as, 464465
openness and, 464
personality factors, 464
rewards for, 465
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in industrial/organizational literature,
460-461
innovation and
conflicts as influence on, 467468
as organizational strategy, 469470
multilevel issues for, 461
organizational climate for, 468-469
psychological safety in, 468
strategies for, 469471
innovation, 469-470
resource limitations and, 470
by top management teams, 470
team level influences on, 465-469
leadership, 465-466
social processes, 466469
Origin of Species (Darwin), 56-57
originality, creativity and, 5-6, 66
in adolescents, 28-29
in old age, 240
in preschool-aged children, 103
Otis, Laura, 338
outsider art, 345-347

Papert, Seymour, 426
paracosms, 327-328
creative characteristics of, 334
laboratory studies of, 340-342
prevalence of, 342
socially-shared, 341
worldplay and, 331-333
parent training paradigms, for
neurodevelopmental disorders, 524
Pascal, Blaise, 534
Peabody Picture Vocabulary Test (PPVT),
104-105
Peak and Decline Model, 209
pedagogy of Makers, 443-445
failure of, 444-445
sharing in, 445
tinkering in, 444
A Perfect Vacuum (Lem), 345
person, in Four P’s model, 6
personality. See also temperament
for creators, 179
lifespan of human development and, 72-73
openness to experience and, in school-age
children, 126
organizational creativity and, 464
Piaget, Jean, 61-62
Cognitive Theory, 286-287
development theories, 447
play. See also pretend play
as action, 485
guided play, 429
pragmatics of, 431-432
contextual demands, 431
shared language, 431-432
team management, 431

for preschool-aged children, 106-108
playfulness, 106
pretend play, 107-108
solitary play, 107
playfulness, 106
Poetics (Aristotle), 355-356
poetry generation, 20
positive affect processes, in pretend play, 41
positive psychology interventions, 242
PPVT. See Peabody Picture Vocabulary Test
Prader-Willi Syndrome (PWS), 51
pretend play with, 520-522
pragmatics of play, in children’s play, 431-432
contextual demands, 431
shared language, 431-432
team management, 431
preparation stage, 9
preschool-aged children, creativity in
academic literature on, 101
analytical methods for, 103
Children’s Playfulness Scale, 106
in China, 283-284
family role in, 284
Learn to Think curriculum for, 285
QEOSA model, 285-286
teachers’ role in, 284-287
Consensual Assessment Technique, 105, 107
creative identity development for, in
classrooms, 401-404
in child-directed environments, 402
Head Start program, 401
long-term implications for, 403-404
support for, 402-403
teacher-directed environments, 402
curiosity and
definition of, 113
future research on, 112-113
in information gap theory, 113
definitions of, 102-103
maps in, 102-103
exploration and
direct instruction for, 116
future research on, 113-116
knowledge factors for, 115-116
social input as influence on, 115
in Four P’s model, 102-103
future research on, 112-118
for curiosity, 112-113
for exploration, 113-116
for innovation, 116-118
imaginary companions among, 306, 310-311
autonomy and, 308
innovation
future research on, 116-118
imitation and, 117
mimicry and, 117
problem-solving and, 116-117
tool use paradigms, 116-117
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preschool-aged children, creativity in (cont.)
interventions for, 110-112
Makers and, 447-450
measurement for, 103-105
for divergent thinking, 103-105
of elaboration, 103
of flexibility, 103
of fluency, 103
of originality, 103
temperament factors, 109
Peabody Picture Vocabulary Test, 104-105
play and, 106-108
playfulness, 106
pretend, 107-108
solitary, 107
temperament and, 108-110
adaptability, 109-110
cognitive tempo, 110
measurement of, 109
personal aptitude, 108-109
shyness, 109-110
Test for Creative Thinking, 104
Thinking Creatively in Action and
Movement task, 104, 110-112

Torrance Tests of Creative Thinking, 110-112

press, in Four P’s model, 6
pretend play. See also imaginary companions;
neurodevelopmental disorders
adult creativity and, 215
Affect in Play Scale, 46-47, 49
affect processes in, 41, 46
images and themes in, 43-44
integration into narratives, 43-44
positive, 41
associations in
breadth of, 43
empirical support of, 4748
recombination of ideas and, 43
stability of, over time, 48
for children, 45. See also specific topics
with autism spectrum disorder, 51
cognitive components of, 46
creative processes in, 42-44
types of, 43-44
as creative product, 42
developmental perspective of, 42
everyday creativity and, 42
in Four C model, 42
definition of, 41
development play processes, 48-50
future applications of, 52
divergent thinking in, 43
emotional expression and, 43-44
executive control network and, 44
exploration in, 43
facilitation effects of, experimental evidence
of, 50-52
flexibility of thought in, 41

Glaser on, 40
intrinsic motivation in, 41, 43-44
in old age, 234
Prader-Willi Syndrome and, 51
for preschool-aged children, 107-108
problem finding in, 43
for school-age children, 132-133
cultural influences on, 132-133
evolution of, 126
self-generated thought in, 43-44
socioemotional development and, 513
spontaneous, 515-516
storytelling and, 4748, 355
switching in, 43-45
symbolism in, 43
affective, 45-46
theoretical approaches to, 40-41, 45-46
cognitive-affective frameworks for, 46
model of affect and creativity, 45-46
in psychoanalytic theory, 45-46
regression in the service of ego, 45
transformation abilities in, 43
Vygotsky on, 107-108
proactivity theory, 247-248
problem finding, in pretend play, 43
problem-solving
in children’s museums, 418
creativity and, 368
for gifted and talented students, 507-508
innovation and, 116-117
in old age, 245-251
agency in, 246-247
criteria for, 248-249
as enhancement strategy, 242
late-in-life stressors and, 246
proactivity theory, 247-248
selective optimization with compensation
theory, 247-248
organizational creativity and, 461-464
by preschool-aged children, 116-117
talent development and, 272-273
Pro-c stage, 12-14
domain-relevant knowledge, 13
process, in Four P’s model, 6
product element, in Four P’s model of
creativity, 6
professional creators, 214
proteus effect, 167
Prototype Activation Theory of Creative
Thinking, 279
Proust, Marcel, 363
psychobiographies, 65
psychological approach, to lifespan of human
development, 61-62
psychological safety, 468
psychosocial dimensions, of talent
development, 500-501
PWS. See Prader-Willi Syndrome
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QEOSA model, 285-286

RDS. See relational developmental systems

reciprocity, with imaginary companions,
306, 313

redefinition, 66

regression in the service of ego, pretend play
and, 45

relational conflict, 467

relational developmental systems (RDS),
62-63, 74

Remote Associates Test, 27

Resnick, Mitchel, 426

rewards, for organizational creativity, 465

salience network, 20
SBSP. See Spring Bamboo Shoots Plan
scale improvisation, 22-23
school-age children, creativity in
in China, 286-289
Cognitive Theory, 286-287
in high schools, 287-289
social creativity enhancement, 289
Thinking-Based Classroom Teaching
Theory and, 286287
creative identity development, in classrooms,
404-407
classroom features as factors in, 405
long-term implications for, 406-407
support for, 405-406
creative production, 126
development of, 127-129
model of changes in, 130-131
divergent thinking and, 127-132
culture as influence on, 131
definition of, 127
slumps in, 127-129
stability of, over time, 132
Test of Divergent Thinking and,
128-129
education curricula as factor for,
194-195
imaginary companions and, 306
autonomy through, 308
Makers and, 447-450
measurement of, 127
neurological findings for, 133-134
for default mode network, 133-134
openness to experience, 126
pretend play for, 132-133
cultural influences on, 132-133
evolution of, 126
research implications for, 135
slumps in, 134, 187
for divergent thinking, 127-129
Test of Creative Thinking-Drawing
Production, 129-130
theoretical approach to, 126-127

Torrance Tests of Creative Thinking,
129-130, 134
schools. See also academic achievement;
college students; school-age children;
teachers
children’s museums and, collaborations with,
436-437
in China
curriculum reform and, 279-280
innovation in teaching, 279
professional competence of teachers,
development of, 282-283
Prototype Activation Theory of Creative
Thinking, 279
Teaching of Thinking Skills in Classrooms
theory, 279
scientific approaches, to lifespan of human
development, 59
selective optimization with compensation
(SOC) theory, 247-248
self-awareness beliefs, 397
self-beliefs
creative identity development and, 397-398
confidence beliefs, 397
in higher education classrooms, 409
self-awareness beliefs, 397
self-image beliefs, 397
for creators, 180
self-concept, for creators, 180—181
self-expression, 419
self-generated thought, in pretend play, 4344
self-image beliefs, 397
self-organization, imaginary companions
and, 319
self-realization, imaginary companions
and, 319
Shakespeare, William, 359-360
shared worldplay, 331-332
shyness, in preschool-aged children, 109-110
simulations, stories and, 356
slumps, in creativity, in school-age children,
134, 187
for divergent thinking, 127-129
Smith, Michael Paul, 346
SMPY. See Study of Mathematically
Precocious Youth
Snowy Picture test, 27
SOC theory. See selective optimization with
compensation theory
social attitudes, towards creativity, for
adolescents, fostering and promotion of,
147-150
social creativity, 145-146
in China, among adolescents and school-age
children, 289
social theory of creativity, 370
socially-shared paracosms, 341
sociocognitive theory, 483
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socioeconomic status
lifespan of human development influenced
by, 63
old age and, 250
socioemotional development, pretend play
and, 513
SOI model. See Structure of Intellect model
solitary creators, 214
solitary play, for preschool-aged children, 107
Sparks of Genius, 338
spontaneous flexibility, 66
spontaneous pretend play, 515-516
Spring Bamboo Shoots Plan (SBSP), 287-289
STEM, Makerspaces and, 445-446
Stevenson, Robert Louis, 328-329
Stewart, Potter, 74
storytelling, stories and. See also literary fiction
in adulthood, 362-363
in childhood, 362-363
creative imagination and, 355
dhvani and, 355-356
definition, 356
early evidence of, 352
The Epic of Gilgamesh, 357-359
Garden of Eden, 358-359
mental models and, 357-358
mimesis and, 355-356
definition, 355-356
narratives and, 355-356
definition, 356
pretend play and, 4748, 355
as simulations, 356
theatre and, 359-360
Structure of Intellect (SOI) model, 9-10
Study of Mathematically Precocious Youth
(SMPY), 504-505
supported creators, 214
switching, in pretend play, 43-45
symbolism, in pretend play, 43
affective symbolism, 45-46

talent development
achievement strategies, 500
brain training programs and, 273-274
Consensual Assessment Technique and, 271
creativity training and, 269-270, 274-275
cultural influences on, 265
divergent thinking exercises and, 274-275
by domain, 266-267, 269-271, 274
educational programming for, 501
expertise and, 273-274
gifted and talented students compared to,
498-501
models for, 501-504
megamodel of talent development, 502-504
modularity of creativity and, 268
perspectives on, 499-500
problem-solving and, 272-273

psychosocial dimensions of, 500-501
Torrance Tests of Creative Thinking and,
265-266
trajectories for, 499
Tang Chaoying, 294
Tao, Terry, 347
task conflict, 467468
task-motivation skills, 11
TASM. See Thinking Ability Structure Model
TBCTT. See Thinking-Based Classroom
Teaching Theory
TCAM task. See Thinking Creatively in Action
and Movement task
TCT. See Test for Creative Thinking
TCT-DP. See Test of Creative Thinking-
Drawing Production
TDMM. See megamodel of talent development
teachers
broadcast approach, 415
in China
Center for Teacher Professional Ability
Development, 282-283
governmental oversight of, 284
innovation of, 279
preschool children influenced by, 284-287
professional competence of, development
of, 282-283
creative identity development and, 402
Teaching of Thinking Skills in Classrooms
theory, 279
technology, 556. See also digital identity; video
games
teenagers. See adolescents
temperament, in preschool-aged children,
108-110
adaptability, 109-110
cognitive tempo, 110
measurement of, 109
personal aptitude, 108—109
shyness, 109-110
Test for Creative Thinking (TCT), 104
Test of Creative Thinking-Drawing Production
(TCT-DP), 129-130, 212
Test of Divergent Thinking, 128-129
theatre, storytelling and, 359-360
theory-of-mind, 360-361
thinking. See specific topics; specific types
Thinking Ability Structure Model (TASM),
280-281
Thinking Creatively in Action and Movement
(TCAM) task, 104, 110-112
Thinking-Based Classroom Teaching Theory
(TBCTT), 286-287
third-object mediation, 423
threshold hypothesis, 70-71
tinkering
in children’s museums, 425
in pedagogy of Makers, 444
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Tolkien, J. R. R., 345-347
Top-Notch Program. See experimental training
programs
Torrance Tests of Creative Thinking (TTCT),
66, 101
for gifted and talented students, 505
for preschool-age children, 110-112
for school-age children, 129-130, 134
talent development and, 265-266
Trollope, Anthony, 328-329
TTCT. See Torrance Tests of Creative
Thinking

universities. See colleges and universities
Ustinov, Peter, 328-329

verbal divergent thinking, creative brain
development and, 20-23
in adolescents, 27
verification stage, 9
video games, creativity and, 371-385
creative potential enhanced by, 375-376
flow theory and, 384-385
future applications of, 385-387
methodological approach to, 371-384
findings from, 377-384
game genres, 375-376
research categories, 374-375
studies in, 372-375, 379-380
virtual identity, 163
virtual reality. See immersive virtual reality
virtual self, 163
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