
Index

AA. See Action Attribute
abstract concepts. See also concepts

cognitive linguistics and, 119
concreteness of, 99
creation of, 122
cross-modal connections and, 231
image schemas, metaphors and, 96
metaphoric meaning of, 183
source-path-goal schema and, 91–93
understandings of, 90

accommodation, 208
action

adaptation and, 62
agency and, 22–23
cognitive functions and, 124
compensation and, 62
as conscious experience, 273
conscious imagery and, 133
consciousness from, 267
from dynamical systems perspective, 75
hallucination experience and, 269
ideomotor, 125
in imagination, memory, reasoning, 157
memory as, 142–144
mental intentions and, 73
objects and, 50
of others, 52
ownership for, 23
perception and, 42–45, 49, 57–64, 77–78
perceptual illusions on, 59
robotics and, 72
visual cognition and, 59

Action Attribute (AA), 258
active intermodal mapping (AIM), 232
activity, of body, 26
adaptation, perception, action and, 62

affordance, 21
consciousness and, 265
micro-affordances and, 61
of objects, 50
odor perception and, 48
perception and, 43

agency
action and, 22–23
concept development of, 8
development of, 223
image schemas and, 224
sense of, 22

AI. See artificial intelligence
Akaka, Daniel, 109
AL. See artificial life
American Sign Language (ASL), 169

communication ideas in, 190
conceptual metaphors in, 191
container schema in, 192
double mappings in, 191
embodied metaphors in, 190–194
metaphors in, 193
time in, 192

amputees
body and, 34
body schema and, 35

Anlo-Ewe, 38
appearance, 27
artificial intelligence (AI), 69
artificial life (AL), 69

criticisms of, 73
environment and, 72
robots with, 69–72

ASL. See American Sign Language
aspect, 196

semantics of, 196

325
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assimilation, 208
attention

consciousness and, 267
patterns of, 267

autobiographical self, 21

Baker, Lynne, 15
balance schema, 93–94. See also image

schemas
Gulf War and, 108
linguistic action and, 103

Bateson, Gregory, 18
behavioral control, perception, action and,

59
blindness

“change,” 66
“inattentional,” 66
mental imagery and, 131

blindsight, 57
body

activity of, 26
amputees and, 34
appearance and, 27
awareness of, 25–27
brain and, 5, 45
connection with, 14
corporeality of, 26
culture and, 36–39
disordered, 33–35
emotion and, 250–259
empathy and, 35
engagement with, 26
environment and, 22, 27
experiences of, 25–27
first-person perspective of, 15–16
historical conceptions of, 3
ideological views and, 172
ideomotor action of, 35
information systems of, 28
as instrument, 27
intermodal correlation and, 19
interpersonal meaning for, 27
in knowledge, cognition, 6
metaphorical correspondences to, 80
mind and, 3, 4, 275
movement of, 27, 34
nonorganic material and, 16, 18
as object, 4, 14, 25, 27
other’s, 35–36
personhood and, 14
representations of, 28
satisfaction with, 32

schema, 29
self and, 18–25
self expressions and, 27
vitality and, 26
world and, 16–18

body image, 32
body schema and, 32

body movements, discourse and, 170–174
body schema, 29

amputees and, 35
body image and, 32
environment and, 32
explanation for, 32
self-recognition and, 30–31
as supramodal, 30

brain
body and, 5, 45
cycles of operation and, 270–271
embodiment and, 9
gesture and, 167–168
interaction with, 24
mental images and, 131–132, 134–138
NTL and, 194–197
schizophrenia and, 267
somatasensory system and, 136
somatotopic map in, 45

Brown, Hank, 110

Cage, Nicholas, 239
Cartesian dualism, 4
categorization, concepts and, 84–86
causality

babies’ understanding of, 220–222
of consciousness, 271
image schemas and, 221
movement and, 54–55
on others, objects, 55
static pattern perception and, 56

child development
balance and, 237
imitation and, 231–234
of mental imagery, 237
theory of mind and, 234–236

Clark, Andy, 16
cognition

bodily action and, 226
cognitive linguistic evidence to, 118–121
culture and, 13
dynamical systems theory and, 10–11, 281
embodied action and, 12
embodied “representations” and, 281
embodied view of, 157, 279, 281
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as enaction, 17
image schemas and, 142
mind-body, language-body connections

and, 9
personhood and, 17
phenomenological action and, 3

cognitive categories
basic level of, 82–83
concept flexibility and, 84

cognitive development, 208–238
early embodied action in, 208
embodied perspective of, 238
guidelines for, 216
of infants, 214
Mandler’s theory of, 219–224
multimodal perception and, 231
of physically handicapped, 227–229
Piaget’s contribution to, 208–210
sensorimotor experience and, 214–216,

237
cognitive functions

action and, 124
image schemas and, 138

Cognitive Grammar, 198
cognitive linguistics, 90

cognitive science and, 118–121
conventional metaphors and, 119
embodied mind, language and, 11
research methods of, 120

cognitive processes
body and, 14
in cognitive psychology, 6
internal, external processes and, 12

cognitive psychology
cognitive processes in, 6
developments in, 7
embodied action and, 6

cognitive science
“effects = structures” fallacy of, 83,

278
embodiment and, 3, 276
emergence of, 5
history of, 5
human cognition in, 9
interrelationship of, 276
kinesthetic action and, 3
methodological issue of, 5
mind, body conception in, 3
modularity theory in, 279–280
neural basis for language and, 194–197
neuropsychological findings and, 279
problem of, 277

cognitive systems, functional states of, 2
cognitive unconscious, 40
color perception

enactive view of, 44
environment and, 44

common ground
for discourse, 172
physical co-presence and, 172
sources for, 172

communication
from bodily experience, 207
language and, 158–207
traditional views of, 159

compensation, perception, action and, 62
concepts

basic level categories of, 82–83
categorization and, 84–86
combinations of, 87
context and, 81, 86
counterfactual thought and, 90
“effects = structures” fallacy of, 83, 278
embodied action and, 216–217
embodiment of, 100
flexibility of, 84
grammar, spatial concepts and, 104–107
incorrect assumptions of, 82
new view of, 89, 121
numerical systems and, 104–105
objective properties of, 81
perceptual processes and, 86
perceptual symbols and, 89
processing of, 88
productivity and, 87
prototype theory and, 83
prototypes for, 81, 84
rules and, 80
as temporary constructions, 86
traditional views of, 80–81
traditional view’s problems and, 81

conceptual development, 215
conceptual metaphor theory, 96

conceptual domains and, 116
experiential grounding and, 115
metaphor relationships and, 116
questions about, 115–116
source-to-target domain mapping

problem and, 115
conceptual metaphors, as dynamic, 121
conceptual processing, 88
congruence, 229
conjoined twins, self-body relationship and,

23–24
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conscious experience
as actions, 273
embodied nature of, 268
non-ordinary types of, 268, 269–270
ordinary types of, 268

consciousness, 262–273
altered states of, 268–270
animate motion and, 12
attention and, 267
bodily feelings and, 267
brain dynamics and, 270–271
causal effects of, 271
“corporeal,” 267
definition of, 263–265
dynamical model of, 272, 273
embodied nature of, 264
emotion and, 239–274
emotion interaction and, 261–262
enactment and, 265–268
evolutionary advantages of, 264
experience of, 265
extension of, 272
functions of, 264–265
goals and, 273
hallucination experience and, 269
human action and, 273
movement and, 265, 266
neural processes and, 263
non-ordinary types of, 268, 269–270
ordinary types of, 268
processes for, 270
self-organization and, 270–273
sensory, motor processes and, 265
types of, 265

Construction Grammar, 198
constructions, 198

dynamic knowledge and, 199
containment, 37

bodily experience and, 222
cognitive development and, 222–223
culture and, 37
linguistic action and, 104
support and, 223

containment schema
in ASL, 192
mathematical concepts and, 113
political ideas and, 110

context, concepts and, 81, 86
conversation. See embodied conversation
core self, 21
corporeal consciousness, 265
corporeality, experiences of, 26

counterfactual thought, 90
creativity

bodily sensations and, 124
in embodied thought, 123

culture
bodies and, 36–39
containment and, 37
emotional experience and, 257–258
senses and, 37–39

Damasio, Antonio, 21
deferred imitation, 232
Descartes, Rene, 4

Cartesian dualism of, 4
developmental psychology, 8
Dewey, John, 43
discourse

body movements and, 170–174
“common ground” and, 172

“dynamic (depiction) model of imagery,”
132

dynamical systems theory, 10–11
action and, 75
aim of, 10
cognitive development and, 226
cognitive performance and, 281
consciousness and, 272, 273
effect of,
emotional expression and, 259–261, 273
global stability and, 260
higher-order cognitive behavior and,

128–129
implication of, 74
mental imagery and, 128–129, 138
object permanence and, 225
“representations” v., 281
in robotics, 72

ED. See Evaluative Descriptions
Einstein, Albert, 123
embodied action. See also action

emotion and, 243
emotions, consciousness and, 240
infant exploration and, 218
in metaphor processing, 183–184
of newborns, 216–217
in physical reasoning, 216–219
utterance interpretation and, 190

Embodied construction grammar,
198–199

embodied conversation, computer and,
173–174
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embodied experience
language in, 277
linguistic communication and, 159
linguistic meaning and, 177
metaphorical meaning and, 187
text comprehension and, 206
word meaning and, 174–175

embodied metaphor
abstract ideas and, 170
bodily ideas/experiences and, 160
brain and, 118
case study in, 184–187
connections and, 118
consistency of, 182–183
emotions and, 242–243
in figurative language interpretation,

182–183
new view of, 116–118
semantic change by, 161
time expressions and, 187–190
x-schemas and, 195

embodied perception, 42–45
perception-action couplings and, 78

embodied psychology, 25
embodied reasoning, 154
embodied schemes, 198
embodied simulation, fictive motion and,

190
embodied text understanding, 199–205

adaptive character of, 204
embodied possibilities and, 200
microworlds and, 201
perspectives and, 199–200
protagonist’s perspective and, 201, 202
scripts and, 202
spatial perspectives and, 201

embodied thought, creativity, imagination
and, 123

embodiment
AL and, 69
brain and, 9
in cognitive psychology, 6
in cognitive science, 3, 276
cognitive unconscious and, 40
of concepts, 100
conceptual simulations and, 121
containment and, 37
cultural meaning and, 37
cultural processes and, 13
definition of, 1, 10
in developmental psychology, 8
emotional experience and, 243

experiences of, 1–2
importance of, 13, 79
interpretation and, 2
language change and, 160–161
levels of, 39–40
mathematical concepts and, 111
mental imagery and, 124–142
metaphorical projection of, 100–101
narrative of, 1
neural, 39
numerical concepts and, 104–105
on-line v. off-line, 157
in ordinary concepts, 79
phenomenological level of, 40
of political ideas, 107–111
premise of, 9, 275
in psycholinguistics, 7
of spatial orientation, 105–107
subjective experience and, 12

“embodiment premise,” 9
emotion(s), 240–262. See also emotional

experience; emotional expression
AA and, 258
affective processes and, 259
“affective space” and, 244, 245–246
anatomical structure and, 250
animate motion and, 12
assumptions of, 247
bodily awareness in, 250
bodily changes and, 250–259
body movements, postures and, 251,

253–254
consciousness and, 239–274
consciousness interaction and, 261–262
corporeal experience of, 246
ED and, 258
embodied action and, 243
embodied metaphors and, 242–243
enactment of, 262
experience of, 240
facial expressions and, 246–250
as felt movements, 243–246
gait and, 256
goals and, 273
hand, arm postures, movements and, 251
human action and, 273
integrated view of, 257
intention and, 259
language of, 240–243
meaningful change and, 244
motor mimicry and, 248
muscular affect on, 255
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emotion(s) (cont.)
other’s bodily cues to, 255
palpitable feeling of, 246
related thought and, 255
removedness and, 245
self, world-focused, 258
as self-organized process, 261
specificity debate of, 250
spontaneous v. intentional, 248, 249
study difficulties with, 247

emotional experience
body’s role in, 256
cultural differences in, 257–258
facial feedback and, 254
physical handicaps and, 252–253

emotional expression
coordinative structures for, 260
dynamical view of, 259–261, 273
global stability and, 260
non-correspondences of, 260

empathy
other’s bodies and, 35
simulation theory and, 36

enactment
consciousness and, 265–268
definition of, 266
examples of, 266

engagement, experiences of, 26
environment

AL and, 72
body and, 22, 27
body schemas and, 32
cognitive categories and, 82
“complementary strategies” to, 152
conscious experience in, 265
embodied reasoning and, 154
perception and, 43–45, 77
persons and, 16
robots and, 72
sensorimotor contingency theory and, 66

EPs. See exploratory procedures
Evaluative Descriptions (ED), 258
experience(s). See also embodied

experience
embodiment and, 1–2
as “persons,” 40
remembering and, 143–144
senses and, 37–39
shaping of, 2
sharing of, 36

experiences of corporeality, 26
experiences of engagement, 26

experiences of interpersonal meaning, 27
exploratory procedures (EPs), 50
expressions. See facial expressions
expressions of self, body and, 27

facial expressions
communicative function of, 249
emotions and, 246–250, 253
intentional, 248
motor mimicry and, 248
as natural, automatic, 248
odor and, 249
study difficulties with, 247

Fazio, Peter, 108
first-person perspective, 15–16
force image schema, linguistic action and,

104
Freeman, Walter, 47

Geertz, Clifford, 18
gesture(s)

brain activity and, 167–168
conceptualization and, 166
information packaging hypothesis of,

166
lexical retrieval hypothesis of, 166
origin of, 168
sign systems and, 169–170
speech and, 165–170
speech perception and, 165

Gibson, James, 21
Glucksberg, Sam, 119
grounding metaphor, 111

examples of, 111–113
Gulf War, image schemas and, 108

haptic perception, 54
Hatch, Orrin, 108
Hemingway, Ernest, 99
Hobbes, Thomas, 107
homunculus, 45
Hussein, Saddam, 109
Husserl, Edmund, 28
Hyperspace Analog to Language (HAL),

158

ideomotor action, 125
ideomotor mimicry, 125–126
idioms

consistency of, 182–183
embodied knowledge and, 183
mental images for, 182
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image schemas, 90. See also specific schemas
agency and, 224
as attractors, 115
balance schema and, 93–94, 103
bodily experience and, 114
bodily perception, movement and, 91
causality and, 221
containment as, 104
cross-modal connections and, 231
disabled children and, 229
emergent nature of, 114
in everyday thinking, 91
as experiential gestalts, 114
kinesthetic character of, 138
linguistic action and, 103–104
for mathematical concepts, 111–113
mental imagery and, 138–142
metaphor and, 93–94, 96
momentum schema and, 94, 180–181
perceptual meaning analysis and, 220
political ideas and, 108–110
questions about, 114–115
representational momentum and, 139
source-path-goal schema and, 91–93
of “stand,” 175–177
straight schema and, 94–95
toss schema and, 198
transformations of, 95–96, 141
utterance interpretation and, 180–181
word meaning and, 175–177
of young children, 220–223

imagery. See mental imagery
imagination. See also mental imagery

bodily action and, 127
embodied action and, 157
inflation of, 147–148
“motor imagery theory” and, 132

imagination inflation, 147–148
imitation, 231–234

analogical transfer and, 234
deferred, 232
of infants, 232–234

indexical hypothesis, 205–207
afforded v. non-afforded sentences and,

205
steps of, 205

instrument, body as, 27
intellectual development, Piaget’s theory of,

208–210
intentional action

dynamical model of, 73–77
phenomenological demonstration of, 75

intentional behavior, causes of, 74
intentions, as dynamic processes, 77
interactions, knowledge acquisition,

representation and, 85
interactive vision,

computational economy and,
support for,

interiorization, 233
interpersonal meaning, experiences of, 27

James, William, 19, 250

Kant, Emmanuel, 54
Kelso, Scott, 9
Kerry, John, 110
kinesthetic experience, of infants, 217
kinesthetic thinking, 124
Knowledge-based Action Representations

for Metaphor and Aspect (KARMA),
195–196

language
action imagining and, 150
animate motion and, 12
from bodily experience, 207
change of, 160–161
in cognitive linguistics, 11
cognitive unconscious and, 40
communication and, 158–207
embodied activity in, 207
in embodied experience, 277
embodied mental simulation and, 206
embodied view of, 275
indexical hypothesis of, 205–207
meaning and, 158
memory for, 148–151
mind and, 12
modal verbs and, 160
neural theory of, 194–197
recall of, 150
traditional views of, 159

language interpretation
perceptual, embodied information in, 205
perceptual symbols and, 178
priming effects and, 177

language understanding, as embodied
simulation, 207

Latent Semantic Analysis (LSA), 158
Leder, Drew, 17
lexical retrieval hypothesis, gesture and,

166
Lieberman, Joseph, 109
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linguistic action, 99
image schemas and, 103–104
intensity of, 103
nonverbal communication and, 101
restricted movement and, 103
sensory apparatus and, 101
understanding of, 101
violent physical action and, 102
walking metaphors and, 103

linguistic communication
embodied experience and, 159
hypotheses for, 159
time-course of, 159–160

linguistic knowledge, constructions and,
198

link schemas, causal relations and, 221
listening, movement and, 54
Lott, Trent, 110

mathematical concepts
grounding metaphors for, 111–113
linking metaphors for, 113

Maturana, Humberto, 42
McCloskey, Frank, 109
memory, 142–151. See also working

memory
action imagining and, 150
brain activity and, 149
composition of, 143
as embodied action, 142–144
embodied action and, 157
enactment in, 149
environmental information and, 144
false, 147–148
“generation effect” and, 148
for language, 148–151
language recall and, 150
in linguistic expressions, 179
overt movement and, 145–146
RM effect and, 140
sensorimotor simulations and, 12

memory organization packets (MOPs),
203–204

mental awareness, 265
mental imagery, 237

action performance and, 133
blind and, 131
brain activity and, 131–132
“dynamic (depiction) model” of, 132
dynamical systems account and, 128–129,

138
embodied movement and, 237

embodiment and, 124–142
“emulation theory” and, 136
“enactive” approach to, 137
environmental consequences and, 127
eye movements and, 131
ideomotor mimicry and, 125–126
ideomotor movement and, 125
image schemas and, 138–142
imaging events and, 126
imaging human movement with,

124–129
kinesthetic activity and, 7, 135
mental calculations and, 128
mental rotation effects and, 133
mental simulation and, 135
models of, 132
“motor imagery theory” and, 132
motoric processes in, 129–134
movement planning in, 127
neural dynamics and, 137
neural mechanisms of, 134–135
overt, covert actions and, 127
“perceptual activity theory” of, 133
physical overestimation and, 128
as “planning hypothesis,” 132
sensorimotor simulations and, 12
visual perception and, 124
visual representation and, 131
as whole-person activity, 135

mental state, 3
metaphor(s). See also embodied metaphor

breathing and, 101
“complex,” 117
conceptual processing and, 122
as conceptual prototypes, 120
desire as hunger and, 184–187
grounding, linking, 111
image schemas and, 93–94, 96
language change and, 160
linguistic action and, 100–101
mappings of, 97–99
for mathematical concepts, 111
“primary,” 117
speaking and, 100
for thinking, 97–99
thinking and, 96–99
violent physical action as, 102
walking as, 103

Metaphor and Emotion (Koveceses), 119
metaphor processing, embodied action in,

183–184
Miller, George, 264
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mind
abstract concepts and, 12
as body, 97
body and, 3, 4, 275
characteristics of, 12–13
conscious experience and, 265
embodied nature of, 9, 12–13, 41
environmental interaction and, 12
as material object, 4
mental states of, 262
“representations” and, 282

modularity theory, in cognitive science,
279–280

momentum image schema, 94. See also
image schemas

inferences of, 180–181
RM and, 141

MOPs. See memory organization packets
motor development, process of, 74
“motor imagery theory,” 132
motor processes

in mental imagery, 129–134
mental rotation and, 130

motor theory of speech perception, 162, 164
revision to, 164

movement. See also body movements
“alien hand” and, 34
of body, 27
causality perception from, 54–55
consciousness and, 265, 266
creative problem-solving and, 152
ideomotor action and, 35
imagery in, 237
listening and, 54
mental imagery and, 7
in music perception, 53–54
onset of motion and, 218
people identification and, 51–53
to perception, 49
perceptual representation of, 51
proprioceptive system and, 29
static patterns and, 55–57

Moynihan, Patrick, 110
multimodal perception, 229–231

amodal v. arbitrary relations and, 231
basic principles of, 231
cognitive development and, 231
cross-modal connections and, 229
global relations and, 231
nested relations and, 231
synesthesia studies and, 230
of young children, 230

music perception
events awareness and, 53
movement in, 53–54

narrative, of embodiment experiences, 1
Neruda, Pablo, 92
neural embodiment, 39
neural processes

conscious mental imagery and, 137
cycles of operation and, 137, 270–271

neural theory of language (NTL), 194–197
hand motion verbs and, 196–197
KARMA in, 195–196
spatial relations terms in, 194–195

New York Times, 110
Newton, Naitka, 261
non-ordinary consciousness, 268

analogy for, 269
types of, 269–270

NTL. See neural theory of language
numerical concepts. See also mathematical

concepts
embodiment of, 104–105

object perception, 64
bodily actions and, 65

object permanence, 210–212
adaptive processes approach to, 225
connectionist model of, 224
dynamic systems perspective on,

225–226
image schema development and, 223
newer studies of, 224–227

objects, categorization of, 84–86
“Ode and Burgeonings” (Neruda), 92
odor perception, 47–49
olfactory system, as chaotic dynamical

system, 48
Ongee, 38

path image schema
linguistic action and, 104
RM and, 142

Penfield, Wilfred, 45
perception. See also embodied perception;

perceptual experience; perceptual
processes

action and, 49, 58–64, 77–78
action v., 57–64
affordances and, 43
as anticipated embodied interaction,

64–65
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perception (cont.)
“binding” in, 67
body representation and, 51
body-world interactions and, 45
“change-blindness” and, 66
color, 44
compensation and, 62
computational economy and,
“corporeal disappearance” and, 14
definition of, 42
Dewey on, 43
dynamic couplings and, 49
embodied action and, 12, 42–45
environment and, 43–45, 77
haptic, 54
of human movement, 52
image schemas and, 142
“inattentional blindness” and, 66
interactive vision and,
kinesthetic activity and, 12
mirror neurons and, 52
motor movements and, 60
motor planning and, 61
movement to, 49
of music, 53–54
of object properties, 56, 64
of odor, 47–49
preattentive, 48
robotics and, 72
sensory consequences and, 69
sensory/neural map and, 47
as skill-based activity, 67
of speech, 161–165
subjunctive thought processes and, 64
tactile, 68
visual, 54

perception-action couplings, dynamical
account of, 77–78

“perceptual activity theory,” 133
perceptual experience, real, anticipated

movement in, 65
perceptual grounding, 265
perceptual meaning analysis, 219–224
perceptual processes, concept construction

and, 86
perceptual symbols, 86–90

abstract concepts and, 89, 90
counterfactual thought and, 90
as multimodal, 86

perceptual symbols theory. See also
perceptual systems theory

conceptual knowledge and, 89

perceptual simulations and, 88
situation simulation and, 88–89

perceptual systems theory, 86. See also
perceptual symbols theory

assumption of, 87
support for, 87

personhood
body and, 14
cognition and, 17
couplings and, 40
first-person perspective and, 15–16
in philosophy, 16

persons
environment and, 16
self-definition of, 16

phenomenological primitives (p-prims),
154–155, 156

phenomenology, environment and, 17
philosophy

personhood and, 16
physical body and, 6

physical handicaps
children with, 227–229
degree of impairment and, 228
emotional experience and, 252–253

physical reasoning
Baillargeon’s view of, 215–216
embodied action in, 216–219
habituation-dishabituation studies of,

212–213
object permanence and, 210–212,

213
perspectives on, 215
recent studies on, 210–214
sensorimotor behavior, experience and,

212
Piaget, Jean, 8, 208–210

criticism of, 211
development mechanisms and, 208
disequilibrium and, 210
imitation and, 231
interiorization and, 233
sensorimotor stage and, 209

Plains Sign Talk (PST), 169
Plato, 3
political ideas

embodiment of, 107–111
image schemas for, 108–110

posture, emotion and, 254
p-prims. See phenomenological primitives
preattentive perception, 48
“premotor theory of attention,” 61
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problem-solving
body movement and, 152
“complementary strategies” to, 152
environmental resources and, 152
sensorimotor simulations and, 12
tools for, 154

proprioception, 29
function of, 29
loss of, 33

proto self, 21
prototype theory, concepts and, 83
prototypes, formation of, 83
PST. See Plains Sign Talk
psycholinguistics, embodiment and, 7
psychology. See also embodied psychology

body and, 6
embodied, 25

qualia, 6

reasoning, 151–157
as computational skill, 151
embodied, 154
embodied action and, 157
embodied knowledge and, 156
embodied simulation and, 151
environmental information and, 153,

154
physical interaction and, 156

reflection, 265
Reid, Thomas, 18
representational momentum (RM), 139

auditory stimuli and, 140
image schemas and, 140–142
RM effect and, 139–140

RM. See representational momentum
robotics, 69–73

AL and, 69–72
dynamical systems theory in, 72
environment and, 72
“robot grounding” problem of, 73

Roelofs effect, 57
Rowles, Jimmy, 76

Sarbanes, Paul, 109
schemas. See also image schemas

TOPs and, 204
schizophrenia, brain and, 267
Schroeder, Patricia, 109
scripts, 202

creation of, 203
person-specific prototypes and, 204

self
autobiographical, 21
autositic-parasitic twins and, 24
body and, 18–25
boundaries of, 40
conjoined twins and, 23–24
core, 21
dynamic system of, 24
fragmentation of, 20
future action and, 23
as indivisible, 18
kinds of, 21
levels of, 21
physical/cultural world and, 21
proto, 21
sensory experience and, 19
tactile-kinesthetic activity and, 12, 20
Western view of, 18
world and, 17

self-concept
body and, 18
embodied interactions and, 22
kinesthetic-tactile experience and, 15

self-identity, 20
senses

culture and, 37–39
linguistic action and, 101
sensorimotor contingency of, 67

sensorimotor contingencies, 65
sensorimotor contingency theory, 65–69

“change-blindness” and, 66
consequence of, 67
implication of, 66
“inattentional blindness” and, 66
senses and, 67
support for, 68

sensorimotor experience
cognitive development and, 227
motion patterns and, 219
object understanding, behavior and,

218
physically handicapped and, 227

seselalame, 38
Sherrington, Charles, 29
short-term memory. See working memory
Simon effect, 60
Smith, Cyril Stanley, 123
somatasensory system, “somatic marker

hypothesis” and, 136
somatotopic map, 45

multiple, 47
Songhay, 37
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source-path-goal schema, 91–93. See also
image schemas

RM and, 141
spatial orientation, embodiment of, 105–107

speaking
“generation effect” and, 148
working memory and, 144

speech
gesture and, 165–170
intensity of, 103
recency effect and, 163
sign systems and, 169–170
suffix effect and, 163

speech perception, 161–165
articulatory gestures and, 164
embodied articulation processes and,

162–164
gestures and, 165
“McGurk effect” and, 163
motor theory of, 162, 164
of phonemes, 162
traditional approach to, 161

speech processing, embodied nature of,
165

Sperry, Roger, 9
St. Augustine, 4
straight image schema, 94–95. See also image

schemas
Sudnow, David, 75
Symms, Steven, 108
synesthesia studies, multimodal perception

and, 230

tactile perception, 68
tactile vision substitution system (TVSS),

68
TEC. See theory of event coding
text, embodied understanding of,

199–205
thematic organization packets (TOPs),

203–204
theory of event coding (TEC), 61

action-perception transfer and, 63
behavioral evidence for, 63
cross-talk and, 62
event code in, 62
support for, 63

theory of mind, 234–236
acquisition of, 235–236
embodied practice and, 235
experientialist view of, 236

mentalistic assumption and, 234
simulation theory and, 234
“theory theory” of, 234

thinking
as embodied, 97, 99
metaphor and, 96–99

thought. See also embodied thought
embodied view of, 275
sensorimotor origins of, 169

time
distinct schemas for, 187–188
embodied view of, 190
spatial experiences and, 189
understanding of, 187–190

TMS. See Transcranial Magnetic Stimulation
TOPs. See thematic organization packets
toss schema, 198. See also image schemas
Transcranial Magnetic Stimulation (TMS),

22
Turning, Alan, 5
TVSS. See tactile vision substitution system

utterance(s)
image schemas and, 180–181
interpretation of, 190
understanding of, 198
x-schemas and, 199

vision
causality and, 54
depth perception in,
interactive,
perceptuomotor loops and,
working memory and, 146

visual cognition, embodied action and, 59
visual perception

causality and, 54
mental imagery and, 124
“premotor theory of attention” and, 61

visual system, “what,” “where” systems of,
58

vitality, 26

Waterman, Ian, 33
Waxman, Henry, 109
word meaning, 174–180

dynamic, temporal representations and,
179

from embodied experience, 174–175
image schemas and, 175–177
reading, listening and, 177
verb processing and, 179
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words
perceptual experiences and, 178
perceptual symbols and, 178
priming effects and, 177

working memory, 144–147
body postures, spatial locomotion and,

145
components to, 144
as dynamic motor system, 147
embodied abilities and, 144

environmental support for, 153
motor activity, recall and, 146
speaking and, 144
visual v. movement based information

and, 146
world

bodies and, 16–18
self and, 17

x-schemas, 195, 199
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