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exposure, 270, 278
Double Video Technique
experimental design, 31, 129-30
interpretation of results, 130-3, 375-7,
379
on replication failure, 376
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6-11, 245-50
comparative perspective, 245-59
concepts of, 1,7, 15-16, 245-9
definitions, 1, 7, 15-16, 245-7
development, 49, 359, 372-82
domains of, 272-82
emotional approach to, 9-11, 245-50
evolutionary perspective, 245-59
and feeling, 91-2, 245-6
foundation of thought, 283-96
foundations of, 15-46
and gorilla infants, 250-2
in great apes, 223-41, 245-59
levels, 7, 248, 326, 372-82
and neonatal imitation, 91-2, 101-4
primary, 1, 15, 23-30, 91-2, 1014,
223-4,247-8,
secondary, 7, 30-5, 248-52, 316-25,
272-4
in speech-act understanding, 10
theory of mind, 1-2, 10, 246-54
see also infant intersubjectivity, primary
intersubjectivity, secondary
intersubjectivity
I-Thou orientation, 358-9, 366
versus I-it orientation, 118, 360-6
as immediate, 360
lacking in autism, 117-18

joint attention, 1,7, 48, 107, 248

in early language use, 329

in human infants, 107, 248, 316

comparing human infants and great
apes, 107, 247-9, 257

motives for, 257

without understanding the nature of,
254
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joint pretence, 1, 168, 3367, 373, 378 in early language learning, 39-40
emotional, 362-3
knowledge linguistically mediated, 35471
conscious versus nonconscious, 119-20 shared, 15
declarative versus dispositional, 119-20  memory
transfer of causal knowledge, 337-9 of declarative knowledge, 120
of dispositional knowledge, 120
language emotional and motor, 105, 107-15,
early use, 326-35 119-20, 182
intersubjective foundations, 35-6 mental simulation, 2, 8
perspectives on, 356—7 in anticipation of encounters, 380
see also language learning in behavioural re-enactment
language learning, early experiments, 112-13, 115, 378
cognitively and emotionally penetrated, of co-actor processes, 8, 114
360-3 evoked by altercentric participation,
of emotional word meanings, 3, 362-3 113-15
Native Language Magnet model, 311 imagination evoking emotional
object labels, 320-3 engagement, 2, 336-53
perceptual magnet effect, 300-15 of intended movements, 114, 278
of personal pronouns, ‘I and "you’, 292 of other minds, 1-2, 7-10
predication, 3, 292, 326, 328-32 upon perturbation of
prenatal auditory experience role, 305 (proto)conversation, 10, 379
protolinguistic behaviour, 18 as a second-order mode of
ritualizaton, 327 communicative understanding, 1-2,
role of intersubjective understanding, 4, 373
35-8 in speech-act context, 113-14
and secondary intersubjectivity, 35-6, of unrealized movements, 373
316-25 versus theory of mind, 124
speech perception in infants, 300-15 metarepresentation, 1, 257, 373, 378
speech production in infants, 91, ape’s lack of, 257
305-15 theory of mind, 247
verbs, 317-20 mimesis
word learning, 316-35, 362-3 according to ancient Greek
language use in children, see children’s philosophers, 81-8
language use in cultural evolution, 44-5, 381
learning vocal-gestural, 45-6
by altercentric participation, 105-24 see also imitation
collaborative, 30-5 mind
by imitation, 87, 107-14, 118-19, 327 dialogically constituted, 359
imprinting, 192-5 embedded in a cultural collectivity,
mimetic, 44 354-71
theory prediction, 254 mental simulation of, 1-2, 8, 10, 113-14,
trial-error, 254-5 124,373, 379
see also animal learning, cultural multivoicedness, 367-71
learning, deferred imitation, theory of theory of, 7-10, 247-9, 253-4,
language learning, social learning 380
Lebenswelt, lifeworld, 359 mind-reading, 2
limbic system, 43 in great apes, 8, 10, 261-5
in neonatal imitation, 81 and imitation, 276-79
linguistic communication precursory, 18 see also intention reading, mental
linguistic intersubjectivity, 298-304 simulation, theory of mind
moral development, 118-19, 364-6
McCarthy General Cognitive Index, 139 and discourse-internal ethics, 365-6
maternal responsiveness, 129-43 Motherese, 37, 136
and post-natal depression, 133-43 mother—-infant communication, 23-43,
meaning 127-43
in discourse, 354-71 dialogic closure, 9, 91-2, 106, 377
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mother-infant communication (cont.)
disturbed maternal responsiveness,
133-42
early games and play, 24, 36-8
experimental perturbation, 31-4,
127-33, 375-9
imitation games, 52-5, 78
motives, 17-43
play, 36-8
and postnatal depression, 133-42
related to neonatal imitation, 96—8
see also protoconversation
motives
apes and humans compared, 257-8
brain mechanism, 44-5
in child development, 17-44
infant detection of, 17
in infant intersubjectivity, 15-43
in infants, 17-23, 34—-43
intersubjective, body-regulating, and
object-related, 42
for joint attention, 257-8
in mother—infant communication,
17-43
protoconversational, 18
as regulators of psychological
development, 258
motive system, 44—6
motor system, 43
emotional, 43—-4
primary motor cortex, 74
speech, 305-6
sympathetic, 43
mountain gorilla
complex skills acquisition, 23844
food preparation, 234-43
program-level copying, 229, 234-44
movement
mechanical, 52-3
neural support of planning, 113
speech-motor movements in infants,
305-10
virtual co-enactment of, 107-16, 118-24
mutuality, see reciprocity

in chimpanzees and humans compared,
224-7

and contagion, 232

debate on mechanisms, 232

developmental role, 57-8, 99, 244

experimental design, 66-8

forms of reproductive behaviours, 73

in humans, 5-6, 10, 27-30, 55-8, 6381,
89-98, 102-4

hypotheses about mechanisms, 76-81

and innate dialogical organization,
90-2,100-2

intersubjective companion space, 63, 79,
81

and mother—infant interaction, 96—8

multimodal sensory system, 91, 103

neurophysiological support, 73-4, 91

and primary intersubjectivity, 101-4

and proprioception, 74

reflecting innate socio-emotional
competence, 89-92, 1034

related to imitation later in infancy, 94-6

and representational system, 90—1

and supramodal representation, 103

and topographic body maps, 74

vocal, 69-81

volitional nature, 57, 81

see also infant imitation

neural cells

allocentric view, 120, 122

facial, 74

multimodal, 91

premotor, activated by sight of activity,
114,120-2

neural nets

connectionist simulation, 11

mechanisms in imprinting, 192-5

neurosciences, 192-5

prediction about altercentric perception,
122-3

sensitized to allocentric viewing, 106

sub-cortical, 120

neural support, see neurophysiological

subservience

myelinization, 74

nativism thesis, 11, 48
nature-nurture controversy, 11-12
nature-nurture—culture, 11-12
in communicative development, 12
in cultural learning, 11-12
neonatal dualism, 76-7
neonatal imitation
active equivalence matching, 77, 106
behavioural definition, 90
characteristics, 55-8, 71-3
in chimpanzees, 225

neurocomputational simulation, 368
neuroethology, 12
neurophysiological subservience
of allocentric perception, 120, 122
of altercentric participation, 120-3
of dispositional knowledge, 119-20
of early cultural learning, 44-5
of e-motional remembering, 120
of empathy in children, 155
of imprinting in chicks, 194
of infant intersubjectivity, 43-6, 120-3
of movement planning, 113-14, 120
of neonatal imitation, 44-6, 73-4
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of perspective reversal in face-to-face
exposure, 118
of protoconversation, 44-5
of virtual other mechanism, 46, 120-1
neuroscience, 192-5
‘normal autism’, 6, 372
nurturant behaviours in children, 177-83
companion space theory implications,
181-3
the-company-they-keep hypothesis,
173-83
cross-cultural findings, 169-83
from altercentric participation, 118-19

object recognition, 16
object relations theory, 6, 128-9, 145, 148
transitional objects, 6, 378
view on emergence of empathy, 145
other
cerebral representation of, 29
generalized, 109, 378
represented, 29
virtual, 9, 11-12, 16, 46, 79, 106, 110-12,
118, 120, 128, 138, 335, 375, 377

parent-infant games, 52-5, 78
teasing, 38-9, 374
parent-offspring relation in animals,
187-207
biological approach, 199-207
emotional communication in
chimpanzees, 208-27
evolutionary theories, 199-201
post-weaning care, 203
weaning, 199-206
perception
affordance, 121, 244n
allocentric, 106
altercentric versus egocentric, 105
alteroception, 7, 9, 23, 79-80, 112
alteroceptive reversal in face-to-face
exposure, 106
in autism, 115-18, 124, 270, 278
bimodal, of speech, 307
binding deficit, 115
conceptually ordered, 109
direct, 34, 112
early perception of speech, 297-305,
310-15
ecological, 34, 112
egocentric, 107
of expressive actions, 45-6
Gestalt qualities, 256
infant perception of speech, 2, 297-315
inverted alteroception, 111-15
multimodal, 91, 103
perceptual magnet effect, 300-15

451

proprioception, 29, 74, 80, 112
shared, 249, 297-305
perceptual binding, 115
perceptual maps for speech, 3004
perceptual-motor system underlying
language, 299
perceptual reversal in face-to-face
exposure, 107-15, 118
perceptual tethering, 110
perspective reversal, 118, 278
perspective-taking
affective, 355
in face-to-face interaction, 105-24
by mental simulation, 374
by virtue of altercentric participation,
105-7, 112-14,
by virtue of generalized other, 109
perturbation
of affect attunement, 376
of conversation, 8, 10
of protoconversation, 129-33, 375-9
of understanding, 113-14, 332-4
phylogeny, 6, 381
play
mother—infant, 36—-8
person—person-object, 21
pretend, 350-3
pleasure principle, 372
post-natal depression, 13442
disturbance in interaction with infant,
135-40
effect of child’s cognitive development,
140-2
predication, in children’s language
learning, 3, 292, 326, 328-32
and referential ‘aboutness’, 284-7
predisposition, innate, see innate
predisposition
prefrontal cortex, 45-6
lesion, 11
maturation, 155
premotor unit activation by sight of motor
activity, 106, 114, 120-2
pre-natal brain, 43-4
presentational immediacy, 79, 257, see also
felt immediacy
prespeech in human infants, 91
pretence
collaborative, 10, 378
emergence of, 248, 336—42
joint, 1-3, 10, 373
pretend play, 336
impoverished in autism, 350-3
primary intersubjectivity, 1,7, 23-30, 91-2,
1014, 247-8
in chimpanzees, 2234
deficit in autism, 100
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primary intersubjectivity (cont.)
definition, 7
in human infants, 247-8
in neonatal imitation, 91-2, 101-4
reflected in interpersonal communion,
372-6
reflected in protoconversation, 248
see also infant intersubjectivity
primary motor cortex, 74
primates, non-human, 10
absence of protodeclarative gestures,
252-3
attention-calling in gorillas, 255
chimpanzee, 257
comparison with humans, 245-9
deception, 8, 10
facial expressions, 250-2
intersubjectivity, 250-2, 254-9
manipulation of attention, 261
mind-reading, 8, 10, 261-5
mountain gorilla food preparation,
234-42
trial-and-error learning, 245-51
priming, 234
program-level imitation, 241-3
definition, 242
proprioception
and alteroception, 80
in neonatal imitation, 74, 80
when the subject is moving, 29
of tongue movements, 74
prosocial (nurturant) behaviour in
children
companion space theory implications,
118-19, 181-3
the-company-they-keep hypothesis,
173-83
distinct from empathy, 147-9
as a function of parental influence, 3
‘mand’-category in crosscultural
studies, 177-83
nurturant behaviours, 177-83
in siblings, 3
in virtue of altercentric participation,
118-19
protoconversation
definition, 23
dialogic closure, 9, 106, 377
discovery of, 7, 23-30
nature of, 23-30
perturbation of, 129-33, 375-9
reflecting primary intersubjectivity, 18,
127-43, 248
as root of dialogicity, 359
protodeclarative gesturing, 248
lacking in autism, 253
lacking in great apes, 252-3, 257

in human infants, 248, 252
protodialogue, see protoconversation
psychoanalytic theory, 145-6
psychopathology, see developmental

psychopathology

reactive crying in newborns, 78, 150
reafference, 17-18, 20
reciprocating
intending, 61-2
spoon-feeding, 107-9
reciprocity
affective, 150-1
in care-giving, 105, 107-9
in child—peer interaction, 162-3
dimension in new infant research
perspective, 92
expressive, 18
of felt immediacy, 181
of gesture, predisposition to expect,
22
in infant-adult interaction, 16—39
of infant expressions, 18
of intended acts, 61-2
of motives, in infant-parent interplay,
18-19
representations
aboutness, 287
conceptual, 109, 128
meta-, 1,247,378
versus presentational immediacy, 79
representational mediacy, 385
supramodal, 103
response facilitation, 232-5
Rhesus monkey weaning, 200
ritualization in early language learning,
327
role-taking, 168

secondary intersubjectivity
aboutness, 1, 284-7
conception, 30-5
definition, 7
in early language learning, 316-25
in hand-reared gorilla, 250-2
triangular relatedness, 1, 249, 285-7,
371
see also infant intersubjectivity
selective attention, 16
self
assumption about initial adualism, 64
bodily, 9
emergent, 26
experience from exposure to maternal
depression, 142
and virtual other, 9, 112, 118, 120
see also self-and-other
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self-and-other
awareness, 29-41, 291
connectivity, 110-11
consciousness, 29-41
dialogic closure, 9, 106, 377
dualism, 63-4
organization, 91-2, 106, 377
self-dialogue, 375, 378
self-organization
autopoiesis, 41
circuits in behavioural re-enactment,
113-15
circuits in deferred imitation, 110-12
circuits in perturbed protoconversation,
377
dialogic closure, 9, 91-2, 106
self-other connectivity
dialogic closure, 91-2, 106, 373, 375,
377
distancing, 296
siblings
development of understanding, 159-68
empathy, 156
prosocial behaviour, 3
signals
in animal communication, 196-9
in animal conflict, 197-9
non-conscious value signals, 120
vocal, 327
simulation (on computer)
connectionist, 123
neural net simulation, 192-5, 368
simulation of mind, see mental simulation
social companions
in animal learning, 191-2
role in bird songs, 191-2
role in children’s social behaviours,
169-96
social interaction
in children, 176
children’s nurturant acts, 178
socialization, 16
social learning
in chimpanzee, 226
effects of social companion in animals,
191-2
and priming, 229-34
priming theory, 233-4
and program-level imitation, 229,
234-44
see also cultural learning
social motivation, see motives
social referencing, 48, 152-3, 289
joint emotional, 373, 376
social responsivity
in adult discourse, 754-71
elementary, 354-6

453

social semantics, 8
and simulation of mind, 8, 113-14
of speech act, 8, 35
social understanding, see children’s social
understanding
sociobiology, 199
sociocognitive deficits, 166
socioemotional development, 145-6
speech act theory, 35-6
social semantics, 8
speech development, 297-315
speech perception, 397, 300-15
speech production, 91, 305-15
stimulus enhancement, 232-8
supramodal representation, 103
symbolic play, 291
sympathy
in cultural learning, 36-9
and empathy, 144
intuitive, 35
mimetic, 36
in mother—infant communication, 36—9
moving with the other’s movement,
113-15
in spectators, 113
systems approach
autopoiesis, 41
to behavioural development, 206-7
dialogic closure, 106, 373, 375-7
dynamic, 190-206
self-other organizing circuits in infant
learning, 110-15

teasing games, 38-9, 374
theory of mind
approach versus emotional approach,
6-11,245-50
and autism, 8-9, 253, 379-80
children’s, 7-10, 247-8
in chimpanzees, 225, 353—4
and empathy, 135
intention-reading in human infancy,
50-3
intersubjectivity, 1-2, 10, 246-50
objections to theory version, 124, 380
theory approach versus simulation
approach, 7-8, 124
see also mental simulation, mind-
reading
Toddler Behaviour Questionnaire, 95-6
toddler reaction to another’s distress, 154,
182
toddlers’ reading of intention, 50-3, 113
transitional objects, 6, 378
triangular relatedness
in interaction, 248-9
subject-subject-object, 1, 285-7, 376
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TV replay test, see Double Video innate nature, 11
Technique mechanism, 46
in neonatal imitation, 79
understanding in perturbed protoconversation, 79, 375,
breakdown, in conversation, 113-14, 377
332-4 postulate, 9, 106, 110, 335
of deception, 8, 10, 261, 373, 379 in self-comforting engagement, 377
of desire, by infants, 247-8 in self-dialogue, 110, 275
of false belief, by children, 248, 373, 379 vitality affects, 38, 109
of intention, 50-3, 113 vocal expressions
intersubjective, 1-2, 372—4, 378-80 imitation by human newborns, 69-81
social-cognitive, 10-11 speech productions in infants, 91,
social-emotive, 10-11 305-15
see also intersubjective understanding in young chimpanzees, 213
vocal imitation in human newborns,
virtual other, 9, 11-12, 16, 46, 128, 335 69-81
enabling altercentric participation, 9, 112
and bodily self-feeling, 112, 118 weaning
brain mechanism, 46, 120-1 in mammals, 199-206
as complement of bodily self, 112, 115, post-weaning care, 203
118, 120 word learning
in circular re-enactment, 110 cultural learning metaphor, 328
in deferred imitation, 110-12 emotional word meanings, 3, 6, 362-3
definition, 112 mapping metaphor, 328
in infant intersubjectivity, 16, 46, 128 metaphorical word meanings, 17
in infant reaction to depressed mother, personal pronouns, 292
138 see also language learning
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