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ROOTS OF SOCIAL COGNITION: THE LIKE-ME 
FRAMEWORK 

T here are three ch ief reasons why people pursue ch ild development. 

They want to: (a) help their own child, (b) help other people's children, 

or (c ) understand the causes and mechan isms of child development. 

T he first reason is grounded in a concern for an ind ividual. T he second 

is motivated by a class of people. The th ird is dr iven by the pursuit of 

abstract knowledge. The first two are based on practical concerns and 

the th ird on a quest for knowledge. 

The parents I see in my laboratory are typically motivated by the first 

reason. Dr. Benjamin Spock devoted his professional life to the second. 

Piaget was impelled by the th ird. O f course, these motives are not mutu

ally exclusive . A practitioner may start off wanting to help children and 
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30 ROOTS O F SOCIAL COGNITION: TH E LIKE-lvIE FRAMEWORK 

become captured by the purely abstract issues. A researcher may beg in 

by pursuing abst ract knowledge and then be touched by rea l-world con

cerns. Over the course of their careers some people such as Piaget ( 1970) 

and Bruner (1960), both of whom became interested in improving edu

cation , successfull y span both theory and practice. 

Can we we igh these mo tives or rank them in relation to each other? 

Leonardo da Vinci, no stranger to combining theory and pract ice, 

asserted: 

Those who are in love with practice without knowledge are like 
the sa ilor who gets into a ship without rudder or compass and 
who neve r can be ce rtain whi ther he is going. Practice must 
always be founded on sound theory. (Notebooks, entry 19) 

O r even more bluntly, "Sc ience is the capta in and practice the soldiers" 

(Notebooks, entry 11 60). This fits with C. P. Snow's ( 1964) influen

tia l two~cultllre thesis that emerged from his experiences at Cambridge 

U ni versity: 

We prided ourse lves that the science that we were doing could 
not, in any conce ivable c ircumstances, have any practica l lI SC. 

The more firm ly one could make the claim, the more superior 
one felt. (p. 32 ) 

The modern view differs from this (Stokes, 1997). Funding agencies, 

universities, and ph ilanthropists are pushing to close the gap between 

theory ancl pract ice . The goal is to inspire research that does not fit eas

ily in the o ld basic/applied o r capta in/sold ier dichotomi es. The concept 

of translational research has emerged (G unnar & C icchetti, this volume). 

Translational research in ch ild development is motivated by the dua l 

desires to advance fund amental understanding of mind and to help chil 

dren reach the ir full potential. Translational resea rch add resses a fund a

menta l intellectual puzz le and has a why-soc iety-should-care component. 

Neither is the capta in ; both jo intl y stee r the resea rch . 

A ll sc ience occurs in a context (Ku hn , 1962), and the contex t for 

today's child deve lopment research is d ifferent from the one Piaget found 

himse lf in when he observed his own children in the 1920s. Piaget did 
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not wri te for parents, and his discoveries were no t streamed into head

lines. There were no Swiss newspapers procla iming: "Babies loose track 

of objects hidden under Piaget's beret !" O r "Baby memory: Jacqueline 

has tantrum one day after seeing neighbor boy throw a fit." Or "Are your 

baby's secondary c ircular reactions developing on time ?" 

Today is di fferent. Parents are be ing assaulted with information about 

the ir ro le in child-rearing. Some headlines cla im "parents don't matter." 

O thers lead parents to feel guilty beca use they matter too much-early 

experience is destiny. Society is asking questions about the origins of 

thought, emotion, language, and personality. How should developmental 

scientists respond ? 

First, we should realize that the spo tlight is on us. From the W hi te 

HOllse to the state house, there is interest in research on early learn 

ing. Discoveries reported in Science, Developmenllli Psychology, or C hild 

Deveiol,mem are rapidly picked up by the media. Discoveries about the 

mental life of children no longer creep qu ietly into the profess ional 

literature. 

Second, basic researchers do not have to give up the ir day jobs to 

respond to society's call (Shonkoff & Phillips, 2000 ). O ur stud ies of 

child development need not promise to a cure teenage violence. There 

is plenty of room for those who want to stay close to the laboratory to 

uncover the basic mechanisms of learning and psychologica l develop

ment. Today's knowledge-d ri ven research turns into tomorrow's appli 

cations, and conversely socie ty's most pressing concerns often inspire 

careful science (e .g. , N IC HD Early C hild Ca re Research Network, 200 1, 

2005). We need no t insulate ourselves from the real world on the one 

hand o r overpromise on the other. 

Third , scientists can playa ro le in communicating the empirical 

discoveries to parents, hea lth-care professionals, business leaders, and 

pol icy makers. Between pure discovery and the dissemination of pro

grams there is a missing link. The missing link is the translation of the 

resear.ch findings. U ni versity scientists make discoveries; non~ univers i ty 

groups d isseminate the information to those who can use it. But there 

is a translation gap-the science often inadvertently misrepresented by 

nonprofessionals who are summarizing it. By ensuring that scientists are 

involved in the translat ion process, we can close this gap. 
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The sharing of scientific discoveries can assist parents in two ways. 

Learning that babies and young children think , want, intend, and even 

perform their own mini -experi ments helps people see and enjoy babies 

in new ways. After all , if such discoveries keep sc ientists going late at 

night, why should it not do the same for parents? A lso, communicating 

research and the scientific process can inoculate parents against pseu· 

doscience . We may not be able to stop organizations from claiming to 

make better babies, but we can intrigue parents and policy makers with 

the value of genuine science. If academic astronomers can intelligently 

debate the origins of the universe in newspapers carrying astrological 

predict ions, we can discuss the origins of the mind am idst the pseudo

science claiming to create super-babies with expanded IQs and pumped

up ethical sensitiv ities. In o ur own efforts to close the translation gap 

(Gopnik , Meltzoff, & Kuhl , 200 1), we t reat parents and other stakehold

ers as inte lligent consumers of information who are interested in the phi · 

losophy, neuroscience, and the behav ioral aspects of child development. 

Many discoveries from the modern sc ience of early child develop

ment have captured the attention of the public, policy makers, and prac

t itioners. This chapter is focused on discoveries concern ing early social 

cognition- what infa nts know about people. Parents care about IQ , but 

parents and professionals ali ke now realize that children's understand

ing of other people has more impact on school readiness and success 

and happ iness in life than prev iously thought (e.g. , Coll ins & Laursen, 

1999; Ladd, Birch , & Buhs, 1999). Policy makers and parents want to 

know when children become attuned to other people and come to iden

tify with them. Are children born social, or are they born in a state of 
"norma l autism," as cla imed by psychiatr ists Mahle r, Pine, and Bergman 

(1975, p. 41 ), unable to differentiate people from th ings' Moreover, both 

pa rents and policy makers want to know whether children's social envi

ronment, beyond the extremes of neglect and abuse, makes a difference 

to the ir e ventual outcome. 

In this chapter I will discuss new research on im itat ion, jo int visual 

attention, and emotion . I will show that infa nts are carefully watching 

our ac tions and imitating what they see. Parents matter because babies are 

learning from us. Young children, even infants, look to us for guidance. 
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I have found that this information makes a special difference to fathers 

and the male policy makers. Wh ile the fa thers and grandfathers might 

have thought that their li ttle ones were not learn ing before they were old 

enough to go fish ing or hold up their end of a conversation, it alters the 

paternal worldview to learn that preverbal children are already watching 

and learning. It is not just that adul ts are role models for teenagers. The 

new research shows that we are role mode ls for our young ch i1dren, even 

our babies. It is basic sc ience that matters to people in the real world. 

Overturning the M yth of the A sociallnfant 

Within our professional li fe times, we have witnessed the overturning 

of one of the most pervasive myths in social science-the myth of the 

asoc ial infa nt. O n classical views of human development offered by 

Freud, Piaget, and Skin ner, the newborn is cut off from others. Freud 

and his followers made a distinct ion between a physical and psycholog

ica l birth (Freud, 1911 ; Mahler et ai. , 1975). When the baby is born , 

there is a physical birth but not yet a psychological one. The baby is like 

an unhatched chick, incapable of interacting as a social be ing because 

a "stimulus barr ier" o r "protective shie ld" cuts the ne wborn off from 

external reali ty (Freud, 1920, pp. 25- 30). Freud prov ided the following 

metaphor to descri be the human newborn : "A neat example of a psychi

cal system shu t off from the stimuli of the external world. is afforded 

by a bird's egg with its food supply encl osed in its shell; for it, the care 

prov ided by its mother is limi ted to the provision of warmth" (Freud, 

1911 , p. 220). These and other related cla ims influenced generations of 

psychi atrists and the ir pract ices (Beebe, Rust in , Sorter, & Knoblauch, 

2003 ; Beebe, Sorter, Rust in, & Knoblauch , 2003 ). 
Piaget used a philosophi ca l rather than biological metaphor to 

endorse a similar point about the asoc ial infant. He bel ieved that the 

baby is "rad ica ll y egocentric" or even "solipsist ic" (Piaget , pp. 352-3 57). 
The neonate has only a few refl exes at his or her disposa l (e.g., sucking, 

grasping), and people are registered only to the extent that they can be 

assimil ated to these action schemes. The infant breaks free of the in i

t ial soli psism by 18 months. It is a long journey from solipsism to under

standing of others' minds, emotions, and the rest of social cogni tion. 
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O ne cannot readily quote Skinner's view about how children crack the 

puzzle of social cogn ition, because in a sense he does no t think they ever 

do. Even ad ults are conceptualized as reacting to behaviors but not know

ing the minds of their interact ive partners. Human beings have finely 

tuned contingency detectors, and that is a ll there is. To use Skinner's 

phrase, socia l cognition is largely a "matter of consequences" (Skinner, 

1983 ), by which he means that people are not ro le models who are 

observed and internalized , but merely reinforcement agents who sculpt 

the child's behav ior through administering rewards and punishments. 

The Like-Me Theory 

If the human infant is born neither a social isolate no r with an adult-like 

grasp of other people's thoughts. feelings. intentions, and desires, from 

whence comes such understanding? W hat get · social cogni t ion off the 

ground? Skinnerian blank slates, Freudian isola ted eggs, and Piagetian 

solipsism will not get us from the newborn to the adult because there is 

not enough innate structure to interpret and make good use of the expe~ 

rience received in social interaction. Based on modern empirical work 

in developmental science, Meltzoff (2007a, 2007b) proposed the Like
Me theory to describe the infant 's initia l state and earl y phases of social 

cognition. 

The Like-Me theory has three developmental steps, depic ted in Figure 

2.1 . It describes the infant's innate sta te (S tep I) and also provides 

a mechanism for developmenta l change (Steps 2 and 3 ). The older child 

and adul t a re not locked into the same understanding as the newborn. 

Their interpretation of o thers as intentional agents is modi fied by their 

own experiences. 

Step 1: Innate equipment 

Newborns detect and use equi valences between observed and executed 

acts. When newborns see adult biological mo tion. incl uding hand and 

face movements, these acts are mapped onto the infant's body move~ 

ments. This mapping is manifest by newborn imitation . Self and other 

are intrinsica lly bound through an innate coding of human acts that is 

abst ract enough to unite the perception and production of behavior. 

My own felt ac ts and the acts I watch you make are registered by the 
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Innate action representation 
Intrinsic connection between the perception and production of 

acts as manifest in infant imitation 

First-person experience 
Infants experience the regular relationship between their own 

acts and underlying mental states 

Understanding others 
Others who act 'like me' have internal states 'like me' 

Figure 2.1 'Uke Me' developmental theory. (Adapted from: tvkh zoff. 2007b). 
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same abstract code. Meltzoff and Moore (1 977, 1997 ) called this a 

sU!Jramodal re/Jresenta cion because it cuts across part icular moda lities. It 

is because of the infant 's act ion represent ion-the supra modal code

that the movements of people are special to young babies. The child, 

even the newborn . can watch the movements of other people and imme~ 

di ate ly recognize that "those acts are like these acts" or "that looks the 

way this feels." The supramodal representation of human action provides 

the lingua franca fo r connecting self and other. 

Step 2: First-person experience 

Th rough everyday ex perience infa nts map the rela tion between their 

own bodily states and mental experiences. For example, there is an 

intimate relation between striving to achieve a goa l and the concomi~ 

tant facial express ion of concentra tion and effortful bod il y acts. Infants 

experience their own unfulfilled desires and the ir own matching facial! 

postural/voca l reactions. They experience the ir own inner feelings and 

behav ioral facial expressions and construct a deta iled bidirectiona l 

map linking mental experiences and behavio r (Kuhl & Meltzoff, 1982; 

Meltzoff & Brooks, 2008; Meltzoff & Moore, 1997) . 

Step 3: Attributions to others 

When infants see others acting in a way that is similar to how they have 

acted in the past-acting like me-they make an attribution. They ascribe 
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the internal feelings that regularly go with those behaviors, based on their 

self-experience. This gives infants leverage for grasping other minds before 

language can be used. Infants integrate the ability to relate self-other at 

the level of action (Step I ) with their own self-experience (Step 2) to 

yield a deeper understanding of what lays behind the behavior of others. 

As children's own experiences expand they have an enriched understand, 

ing of what another might be feeling, desiring, and perce iving when he or 

she acts in certain tell -tale ways. 

This is not Fodorian nati vism (Fodor, 1983). Newborns do not possess 

the adult theory. Nor is the ad ult conception of others simply triggered 

by particular cues or due to the maturation of modules. Rather, infants' 

initial grasp that the actions of others are like me, coupled with their 

own experiences and observations, prov ides them with a deve lopmen

tal mechanism for coming to understand the mind o thers in a new way 

(Meltzoff & Brooks, 2008). 

Action Representation and Imitation 

Preverbal infa nts imbue the acts of others with felt meaning not 

th rough a fo rmal process of analytic reasoning, but beca use the other is 

processed as like me. This is underwritten by the way infants represent 

action. There is now ev idence that young infants parse human action 

into a common code that links acts they see others perform and ones 

they themse lves produce. Perhaps the best ev idence comes from infa nt 

imitation. Imitation demonstrates that, at some level of processing, 

infants use the seen behav ior of others as a basis for forming a corre

sponding action plan. Thro ugh imitat ion, infa nts make manifest the 

connection between self and other at the leve l of shared actions. 

When in development does imitation and this coding of action begin ? 

Meltzoff and Moore (1977 ) reported that 12- to 21-day-old infants imi

tate facial ex press ions. Because ea rly imitat ion ran afoul of the myth of 

the asocial infant, the report at first engendered surprise; but the find 

ing has now been replicated in more than 24 studies from around the 

world (fo r a rev iew see Meltzoff & Moore, 1997). The neonatal imi ta

ti ve response is quite specific; it is not a global or a general arousa l reac, 

tion. Infa nts respond diffe renti ally to two types of lip movements (mouth 

opening versus lip protrusion) and two types of protrusion actions (lip 
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protrusion versus tongue protrusion) . Infants also differentiate two dif

ferent types of tongue movements from one another (Meltzoff & Moore, 

1994) . Early imitation cannot be reduced to simple mimicry or instant 

resonance. The response can be d isplaced in time and space from the 

demonstration. In one study, a paci fi er was put in infants' mo uths as they 

watched the display. After the pacifier was removed, the infants imitated 

the earlier displays (Meltzoff & Moore, 1977). In another study, an adult 

showed 6-week-old infa nts a gesture, and then the infants were taken 

home for a 24-hour memory delay. The nex t day they were presented 

with the same adult sitting with a neutral facial expression . If the adult 

had shown mouth opening the day before, the infants initiated that ges

ture from memory; if the adult had shown to ngue protrusion, infants 

responded with that gesture (Meltzoff & Moore, 1994) . The imitati ve 

response is not rigidly fixed in the form of a fi xed-action pattern. Infants 

correct the ir imitat ive attempts so that they more and more closely con, 

verge on the model demonstrated (Meltzoff & Moore, 1997) . They are 

actively matching the target. 

Meltzoff and Moore (1983, 1989) tested newborns in a hospital set

t ing. The youngest infa nt was only 42- minutes old . The results showed 

that the newborns imitate adult gestures. Nativist claims are commo n, 

place in the philosophical and psychologica l literatures, but few tests 

have been conducted on newborns. Homo sa/Jiens have an innate capac, 

ity to imi tate. 

Meltzoff and Moore (1 997) proposed that facial imitat ion is based on 

active imermoda/ mal)/)ing-the AIM account. O n this view infants can, 

at some primi t ive level, recognize equiva lence between the acts they 

see others do and the acts they do themselves. This is not a complex 

mechanism that requires cogniti ve machinations by the infant. Rather, 

there appears to be a very primiti ve and foundational body scheme that 

allows infants to unify the seen acts of others and their own felt acts into 

one common framework . The infants' own facial gestures are invisible 

to them, but they are not unperce ived. They are moni tored by proprio

ception. Conversely, the adult's acts are not felt by proprioception , but 

they can be seen. Infants can link perception and production through 

what AIM terms a common s,,/)ramada/ coding of human acts. This is 

wh y they can correct the ir imitati ve movements. A nd it is why they can 
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imitate from memory: Infants store a representation of the adult 's act 

and it is the target aga inst which they compare their own acts. A more 

detailed description of the metric of equivalence between self and other 

is provided elsewhere (Meltzoff & Moore, (997) . 
The idea of a supra modal representation of action that we used to 

explain early imitat ion 30 years ago fits well with neuroscience discover

ies about the mirror neuron system (MNS) and shared neural circuits 

(I acoboni et aI., 1999; Rizzolatti, Fogassi, & Gallese, 200 I) . An important 

task for the future is to analyze the commonali ties and differences in these 

mechanisms, which are proposed at different levels, the neural/sub-personal 

and the psychological/personal. For example, the MNS is better suited to 

explain fast, automatic, non-effortful resonance than to explain deferred 

imitation, response correction, and the imitation of novel acts. Careful 

analyses are beginning to emerge (e.g., Jackson, Meltzoff, & Decety, 2006; 
Meltzoff & Decety, 2003; Rizzolatti, Fadiga, Fogassi & Gallese, 2002). 

The unique contribution from the human developmental literature 

is that newborn imitation demonstrates that self-other connectedness is 

functional at birth1 Importantly, I do not argue that the human imita

tive capacity has reached adu lt-like levels at birth and have described 

several interesting developments in imitation in later infancy and early 

childhood (e.g., G leissner, Meltzoff, & Bekkering, 2000; Meltzoff, 1995; 
Repacholi & Meltzoff, 2007; Wi lliamson, Meltzoff, & Markman, 2008). 
However, the behavioral discoveries do establish that human infants are 

born learning from their social environment. The idea of a solipsistic 

newborn-a social isolate-is a myth. 

People As P erceivers: Infant Gaze Following 

Interpersonal imitation does not exhaust infant socia l cognition. Another 

important aspect of soc ial cognition is the realization that people are 

sources of information about external objects. For adults, particular body 

movements have special meanings-they are about something. If a per

son looks up into the sky, bystanders follow his or her gaze. This is not 

lHcrc it is wonh noting thm MNS clara arc lacking Llsing neural measures; rhe crucial new
born studies remain to be done with monkeys or humans using neuroscience measures. Sin 
gle cel l record ings wi th newborn monkeys would be useful to evaluate the functionality of 
mirror neurons at birth in the monkey bra in; mu rhydllll sllldies wi th human newborns may 
soon become possible. 
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imitation; the adult is not trying to copy the movement but rather trying 

to see what the person is looking at. Adults realize that people acquire 

information from afar, despite the spatial gap between viewer and object. 

Visual perception is a kind of psychological contact at a distance. 

When do infants begin to ascribe visual perception to others? Is there 

a stage when head turns are interpreted as purely physical motions with 

no notion that they are directed toward the external object, no notion 

of a perceiver? In fact, children with autism may regard adults' looking 

behavior in this way. Children with autism have gaze-following defi

cits, and it can be speculated that they process adu lts' looking behavior 

more as a physical movement in space than as a psychological act that 

connects the perceiver and world (Hobson & Meyer, 2005; Mundy, this 

volume; Mundy & Sigman, 2006; Mundy, S igman, & Kasari , 1990; Toth, 

Munson, Meltzoff, & Dawson, 2006). 
The onset of gaze following in typically developing children has pro

found implications both for language and for emotions. It is relevant 

for understanding the meaning of an emotional display because people's 

emotions are often engendered by what they see in the external world 

(e.g., that object is dangerous, appealing, or disgust ing). By following 

a person 's gaze you can grasp the cause of his or her emotional display 

(Moses, Baldwin, Rosicky, & TIdball , 200 1; Repacholi & Meltzoff, 2007). 
Language acquisition is similarly facili tated by understanding anoth

er's line of regard (Baldwin, 1995; Brooks & Meltzoff, 2008; Mundy, 

Fox, & Card , 2003; Carpenter, Nagell, & Tomasello, (998). Bruner's 

(1 983) account of early language acquisition gives pride of place to joint 

visual attention in initial word learning. In the prototypical case, if you 

want to know what mom is verbally labeling, follow her eyes. She is 

probably not labeling what is behind her back or on the next page of 

the book. Infants learn language best from live, socially engaged tutors 

who engage in joint attention as they are labeling objects (e.g., Conboy, 

Brooks, Taylor, Meltzoff, & Kuhl , 2008; Kuhl & Rivera-Gax iola, 2008; 
Kuhl, Tsao, & Liu, 2003). 

There is a debate about the mechanisms underlying infant gaze fol

lowing and whether it shows that infants have a primitive grasp of seeing 

and visual contact in others (F1om, Lee , & Muir, 2007; Mundy & Newe ll , 

2007; Moore & Dunham, 1995). O ne view is that young infants ini

tially treat others' looking behaviors as mere movements. In the leanest 
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version, young infants visually track the adult's head movement in space 

and are pulled into the correct hemifie ld where they catch sight of the 

salient target object by happenstance (Butterworth & Jarrett, 199 1). 

Over time, infants then learn that the adult 's head turn is a reliable cue 

indicating where an object can be seen (Moore, 1999, 2006). Conversely, 

others have offered a nativ ist view suggesting that infants have a built

in module that takes eye gaze as input and automatica lly makes attribu

tions about seeing and visual experience in others (Baron-Cohen, 1995). 

A third, developmental view is that infants' understanding of oth

ers' vision emerges from more primitive beginnings. Meltzoff & Brooks 

(2008) propose that a mechan ism of change is infa;)ts' experience with 

their own vision: Infants develop an understanding of the vision of others, 

in part through their own acts of turning-in-order-to-see and opening/ 

shutting of their eyes to cut off and rei nstate visual experience. 

The first issue is to determine whether infants are, as the lean view 

suggests, simply processing the salient physical movements in space 

caused by the head. Brooks and Meltzoff (2002, 2005) developed a pro

tocol that zeroed in on the importance of eyes in infant gaze following. 

In this procedure, an adult turned to look at one of two targets. The 

manipulation was that the adult turned to the target with eyes open for 

one group and with eyes closed for the other group. If infants relied sim

ply on head motions, they should turn in both cases. If, infants appre

ciate that the eyes are relevant for connecting a perce iver and object, 

they should differentiate the two conditions and turn to look at the tar

get in one case and not the other. The reason such a manipulation is 

crucial is that we do, in fact, see with our eyes and not with our head. 

It is an important step forward in social cognition for infants to put spe

cial emphasis on eyes (something children with autism may not do; see 

Mundy, this volume). It is, after all , the eyes that are the window to the 

souL- the head is not such a portal. 

Brooks and Meltzoff (2002) used the Gaze Following: Eyes Open! 

C losed test to assess 12-, 14-, and 18-month -old infants. Each infant at 

each age was randomly assigned to 'a condition in which the adult turned 

to the target with either open or closed eyes. Infants at all three ages 

followed the adult significantly more often when the adult turned with 

(a) 

(b) 
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• Closed Eyes 
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Figure 2.2 (a) Thrce~panel sequence showing a 1 2~monrh~old infant successfully 

braze-following. The adult turns in silence and docs nO[ point to the target. (b) Infants 

select ively gaze fo llow (mean +S£) when the adult's C\'CS afe open rather than closed. 

There were fOll f gaze- fo llo wing [rials, and thus the max imum score if an infam corrced}, 

fo llowed the ad ul t's gaze on all trials is 4. (Adapted from: Brooks & Melrzo(f, 2002). 

open versus closed eyes (Fig. 2.2). At the ages tested, our current find

ings disprove the leanest interpretation, because head movement was 

controlled, and infa nts were more likely to look at the correct target 

when the social partner could see it. 

Eye closure is only one way to block a person's line of sight. Another 

way is to use an inanimate object. For an adult, an opaque physical bar; 

rier has the same function as closed eyes-both prevent visual access. 

Importantly, this is nOt the case fo r 12-month-olds. As shown in the 

next study, these infants understand that vision is cut off by the biologi

cal motion of eye closure in advance of understanding that an inanimate 

barrier does so. 

In the study of inanimate occluders, the person turned toward a tar

get wearing either a headband or a blindfold (Brooks & Meltzoff, 2002). 
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In both instances, the same cloth covered part of the experimenter's face, 

but in one situation the adult could see and in the other she could not. 

We found that 14- and 18-month-old infants looked at the adult's target 

significantly more often in the headband than in the blindfold condi

tion. In contrast, the I2 -month-old infants did not distinguish between 

the two conditions. They systematically looked at the indicated target 

whether the adult turned wearing the blindfold or the headband. This is 

not just a matter of blindfolds causing a general suppression of activity. 

Rather, 12- month-old infants make the mistake of following the "gaze" 

of the adult wearing the blindfold . Evidently, they recognize that the 

human act of eye closure blocks contact with external objects, but they 

do not yet understand the same about inanimate occluders. 

An Intervention Study: Self-Experience Changes Infants' 

Understanding of Other Minds 

Infa nts understand eye closure in advance of view-blockage by inanimate 

barriers, but the adult's line of sight is blocked in both cases. Why is 

there a developmental difference? Eye closure is a biological motion with 

which infants have extensive first-person experience: Infants can con

trol their own vision by closing their eyes when they do not want to look 

at something. The experience of turning off and on visual access to the 

world by eye closing/opening might serve as a framework for understand

ing such behavior in others. Perhaps if infants are given systematic, 

novel experience that blindfolds block their own view, they might make 

different attributions to others. To test this we designed an experimental 

intervention that provided blindfold experience to infants (Meltzoff & 

Brooks, 2008). 

In one study, infants were randomly assigned to one of three groups. 

Infants in the treatment group were provided with variolls interesting 

objects to play with on the table; when they looked down to visually 

inspect an object, the experimenter held an opaque blindfold in between 

the object and the child 's eyes. Thus, the infants experienced that their 

own view was blocked when the opaque blindfold was held in front of 

their eyes and was restored again when the blindfold was removed. This 

experience had nothing to do with the experimenter's viewpoint; it was 

a first-person experience. Two control groups were used. O ne involved 
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a specially constructed windowed-cloth, which was made from the same 

material as the blindfold but had a window cut out of the center. Infants 

in the window group rece ived the same protocol as just described, thus 

controlling for the experience of an adult inserting a cloth between them 

and the objects; however, they could peer through the windowed cloth. 

Infants in the baseline control group were simply familiarized with the 

opaque cloth while it was laying fl at on the table, so they could see and 

touch it, but did not receive a tutorial on its view-blocking properties. 

At the end of training all three groups were given a standard gaze

following test: Infants were presented with the blindfolded adult who 

turned toward the distal objects. The results showed that infants 

who had received first-person training on the opaque blindfold now 

interpreted the adult's blindfolded turning correctly. They did not turn 

when the adult wore the blindfold. Importantly, infants who had the 

windowed-cloth experience and the baseline infants mistakenly followed 

the blindfolded adult's "gaze" to the distal object when she wore the 

blindfold (replicating Brooks & Meltzoff, 2002). 

In the natural course of development, infants change their under

standing of visual perception. By 18 months of age, infants do not act 

as though adults can see through opaque barriers (Brooks & Meltzoff, 

2002; Butler, Caron , & Brooks, 2000; Dunphy-Lelii & Wellman, 2004) . 

Meltzoff and Brooks (2008, Experiment 2) capitalized on this by provid

ing I8-month-olds with a completely novel self-experience-one they 

wou ld not have encountered outside of the laboratory. We constructed 

a trick blindfold that looked opaque from the outside but was made of 

special material that could be seen through when held close to the eyes. 

Infants were randomly assigned to one of three groups: (a) experience 

with the trick blindfold, (b) experience with the opaque blindfold, and 

(c) baseline experience in which they simply played with the trick blind

fold as an object while it lay fl at on the table. As in the previous study, 

for infants in the first two groups the bl indfold was interposed between 

their eyes and the toys during the training period. The opaque blindfold 

blocked their view, and the trick blindfold prov ided infants the experi 

ence that the (apparently opaque) blindfold could be seen through. 

After training, infants in all three groups saw the adult wear the blind

fold in our standard test. As expected, infants in the baseline group and 
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the opaque-blindfold groups refrained from following the adult's head 

turns when the adult wore the blindfold. The new finding is that infants 

who had first-person experience with the trick see-through blindfold 

followed the adult's head turns significantly more often than did infants 

in the two other groups. 

This underscores the power of infant self-experience. Infants were 

given a particular novel experience under experimental control. They 

immediately used the novel self-experience to change their construal of 

the behavior of others. They assume the other can see through the blind

fo ld, despite the fact that the adult's eyes were covered and it looked, 

from the outside, like she could not. 

This is the first study showing that infants use first-person experience 

about a psychological state such as seeing to make interpretations about 

another person. We think these training effects are a case of like-me pro

jection with implications for how infants' self-experience transforms 

their understanding of mind of others who act like me, as will be elabo
rated on later in this chapter. 

Integrating Emotion, Gaze, and imitation 

Social cognition can be learned by observing third-party interactions 

not involving the self. C hildren learn by watching how siblings interact 

and observe their parental relationship. There has been surprisingly little 

laboratory research on infants' learning from watching two people inte

react. Repacholi and I investigated this in what we call emotional eaves
dropping (Repacholi & Meltzoff, 2007; Repachol i, Meltzoff, & O lsen, 

2008). This work examined whether toddlers regulate their imitation as 

a function of the emotional responses that they witness others rece ive for 

performing the same action. If others respond negatively, do they refrain 
from imitating the act? 

Toddlers sat at the table much like a dinner table and watched two 

adults interact. When one adult performed a seemingly innocent act, the 

second adult became angry (saying, "that is so irritating!"). We manipu

lated the emotional response of the adult and whether or not that adult 

was looking when the child subsequently played with the objects. Our 

hypothesis was that children would be loathe to imitate the act that 

Roots of Social Cognition: The Like~Me Framework 45 

caused the adu lt's anger (perhaps recogniz ing it was a forbidden act) if 

the previously angry adult was currently watching the child . If the angry 

adult had left the room or could no longer see the child's response, the 

child would imitate. 

In more detail, the experimental set up was as follows. Eighteen

month-olds were randomly assigned to three groups. In all three groups 

an adult demonstrator performed a specific action on a novel object. 

What varied was the emotional reaction that another adul t expressed. 

For one control, the Emoter became angry at the adult demonstrator as 

she performed the target action . The Emoter then assumed a neutral face 

and looked in the child 's direction while the ch ild was handed the object 

to see if he or she would imitate. For a second control, the Emoter also 

became angry but then left the room while the ch ild was handed the toy 

for imitat ion, so she could not monitor the ch ild's imitation. In the third 

group, the Emoter did not become angry and simply commented neu

trally on the adult's demonstration (saying, "that is so enterta ining") and 

watched as the child was handed the object. The results showed that 

toddlers in the latter two groups had significantly higher imitation scores 

than those in the first group (Repacholi & Meltzoff, 2007). infants 

Repacholi et al. (2008) next zeroed in on the role of the adult watch

ing the child . This work followed the same general procedure, but the 

previously angry Emoter assumed a neutral face and either: (a) stayed 

facing the child, (b) stayed fac ing the child but picked up a magazine 

to read (so not looking at the infant) , or (c) stayed fac ing the child but 

closed her eyes (so not looking at the child) . C hildren were significantly 

more likely to imitate the demonstrator's act in these latter two non

looking cond itions than when the previously angry Emoter monitored 

the child's response. 

This research shows that toddlers use emotional eavesdropping. Toddlers 

are not restricted to gleaning information from interactions that directly 

involve them but are also capable of learning from emotional exchanges 

between others. Interestingly, children regulated the ir behav ior based 

on whether or not the previously angry person had visual access to their 

own actions. Children inhibited their imitative performances when the 

previously angry adult was looking at them; but when she was not, they 
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reproduced the forbidden actions. The work is sign ificant because it 

shows that children do not blindly and automatically imitate (see also 

Williamson et aI. , 2008). C hildren self-regulated: They chose whether or 

not to duplicate the acts they saw. 

The work is relevant to the child clinica l li terature on fa mily emo

tional climate. C hildren from families in which there are h igh levels of 

interparental anger are at risk for behavior problems (Hudson, 2005). It 

is sobering to contemplate that children's eavesdropping on a brief anger 

display in the laboratory inhibits their imitation. If infants eavesdrop on 

repeated events of interparental anger, it might more generally reduce 

their imitat ive learning. Repacholi and I are interested in the individual 

differences we observed in our studies. A small number of child ren not 

only did not imi tate but refrained from even touching the test object in 

one or more trials; conversely, there were some who imi tated on every 

trial, whether or not the previously angry Emoter was watching. O ne 

wonders whether these observations have pred ictive value----<lo they pre

dict aspects of later executi ve functioning? A re these differences them

se lves the outcome of ident ifiable biological factors or fa mil y variables 

(e.g., interparental anger)? We are currently pu rsu ing slich questions. 

Scope and Implications of the Like-Me Theory 

The fundamental puzz le of social cognition stems from the fact that 

persons are mo re than physica l objects. Enumerating a person's he ight, 

weight, and eye color does not exhaust our description of that person. 

We have skipped over their psychologica l makeup. If a self-mobile, 

human- looking body was devoid of psychologica l characteristics it would 

not be a person at all , but a robot or, to use the philosopher's favorite, 

a zombie. A fundame ntal issue is how we come to know others as persons 

like ourselves. Each of us has the phenomenologica l experience that we 

are not alone in the world, not the unique bearer of psychological prop

erties. We know that we perceive, feel, and intend, and we believe oth

ers have psychologica l states just like ours. 

Philosophers seek to justi fy the inference that the dynamic sacks of 

skin we see are animated by psychological states. They contemplate 

whe ther this is a fict ion and assemble c rite ria for knowing whethe r it is 

or is not (Russell , 1948; Ryle, 1949; Strawson, 1959). Deve lopmental 
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psychologists ask diffe rent questions. We inquire how such a view takes 

hold regardless of whether it is logica lly justified. Is it innately specified ? 

Does it d iffe r in children with aut ism? 

Fodor (1 987) thinks that infants innately assign adul t commonsense 

psychology to people: 

Here is what I would have done if I had been faced with this 
problem in designing Homo sa/Jiens. I would have made a knowl
edge of commonsense Homo sa/Jiens psychology innate; that way 
no one would have to spend time learning it .... The empiri 
cal ev idence that God did it the way I would have isn't, in fact , 
unimpressive. (p. \3 2) 

The opposing school is that newborns lack any inkling that other 

humans have psychological properties. It is cla imed , for example, that 

the child is born a solipsist (Piaget, 1954) or is in a state of so-called 

normal autism (Mahler et aI. , 1975) , treati ng people the same as things. 

It is a long way-I would sayan impossible path-to get from there to 

commonsense psychology. 

Modern developmental scientists, including myse lf, have been try

ing to deve lop a third way. It grants far more to the newborn than the 

second view, while stopping short of the first. In my view, infant imi ta

tio n and the neural representat ions that underlie it provide an innate 

fo undation for building the adult understanding of people, but infants 

do not possess the adult framework . Infa nts imitate at birth , but they do 

not infer intentions or full y understand visual percept ion as a mental 

state in others (Brooks & Meltzoff, 2005; Meltzoff, 1999). This is hardly 

grounds for Fodorian nativism. It is equally true that young infa nts out

strip Piagetian theory. W hat we need is a new theory of social devel

opment that incl udes a rich ini tial understanding and a mechan ism of 

change that can transform th is into the adul t state based on structured 

interpersonal experience. 

Infants' action representation and imitation demonstrate that they map 

other people's behavior onto the ir own bodies. Because human acts are 

seen in others and performed by the self, the infant can grasp the social 

connection: You can act like me and I can act like YOll-this interpersonal 

bridge based on shared action provides the in itial state of social cognit ion. 
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This construal of certain movements in the environment as me rel
evant then has cascading developmental effects. First, the world of 

material objects can be divided into those entities that perform these 

acts (people) and those that do not (things ). Second, the lingua franca 

of human acts provides access to other people that are not afforded by 

things. The ability of young infants to interpret the bodily acts of others 

in terms of their own acts and experiences prov ides an engine for social 

development. 

The Like-Me theory depicted in Figure 2. 1 can helps explain sev

eral findings in the developmental literature. Consider infants' grow

ing understanding of the meaning of other peoples' reaching behavior 

(Sommerville, Woodward, & Needham, 2005) . The infant wants some

thing he or she reaches out and grasps it. The infant experiences his 

or her own internal desires and the concomitant bodily movements. 

According to Like-Me theory the experience of grasping to satisfy 

desires gives infants leverage for feeling wirh the other who grasps for 

things. When the child sees another person reaching for an object, these 

movements are imbued with meaning, in part because of the child's 

own experience. This may be the avenue by which the infants' reaching 

experience modifies their understanding of the reaching of others (e.g., 

Sommerville et aI., 2005): The infants' own goal-directed acts help them 

interpret the similar acts of others-like me in action. 

A similar argument applies to the studies on intention reading. The 

Meltzoff (I995) study showed 18-month-old infants an unsuccessful act 

that did not fulfi ll the actor's intentions. Infants who saw the unsuc

cessfu l attempts completed the target acts at a Significantly higher rate 

than controls. This and other research (e.g. , Tomasello, Carpenter, Call, 

Behne, & Moll , 2005) suggests that toddlers can understand our goals 

even if we fail to fulfill them. Like-Me theory holds that one key element 

is the infant's own self-experiences. Infa nts have subjective desires and 

act intentionally. They have experienced the ir own thwarted desires, 

failed plans, and unfulfilled intentions. Indeed in the second half-year 

of life infants are obsessed with the success and failure of their plans. 

They mark such self-failures with special labels (e.g., "uh-oh," Gopnik, 

1982; Gopnik & Meltzoff, 1986); and they actively experiment with 
Dr I!) IlU l \1"\.U ~!St:: I1 , I ':f'tO j ~y le , I ':1't ';f ; .,J (rawson. 1 ':I T ;!}. u eve io pme Or3 t 
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their own failed efforts (Gopnik & Meltzoff, 1997; Moore & Meltzoff, 

2004). varying their strategies and try-and-try-again behavior. According 

to the Like-Me view, this intrasubjective exploration deepens their inter
subjective grasp about the moti vation and meaning of others' behaviors. 

When an infant sees another act in this way, the infant's se lf-experience 

suggests that there is a purpose, desire, or intention beyond the surface 

behavior. Thus, infants now interpret the behavioral envelope of adults' 

failed attempts as a pattern of strivings rather than ends in themselves. 

(For brain-imaging work on neural correlates of goal attribution, see 

Blakemore et aI. , 2003; C haminade, Meltzoff, & Decety, 2002). 

Gaze following admits to a similar theoretical analysis. The under

standing of another's looking behavior is modified by intrasubjective 

experience-in this case, experience of oneself as a perceiver. One-year

olds are well- versed with voluntary looking away and eye closing to cut 

off unwanted stimuli . This bodily act is well- mastered, and they seem 

to understand that others with their eyes closed cannot see either. They 

have more difficulty understanding blindfolds. The Meltzoff and Brooks 

(2008) intervention experiment provided infants first-person experience 

with blindfolds, and infants were immediately able to use this to under

stand the blindfold-wearing other in a new way. This shows the power of 

using first-person experience and provides ev idence for Steps 2 and 3 in 

Figure 2.1. 

Finally, Repacholi and I found Like-Me theory useful in explaining the 

imitation and emotion studies. In this case infants are Simultaneously 

coordinating three converging like-me comparisons: (a) they and the other 

person can both perform the same actions, (b) if they perform the act, 

that the Emoter is likely to become as angry at them just as she did at 

the other person, and (c) when the Emoter has her back turned or eyes 

closed, the Emoter cannot see what action is being performed- just as 

the child 's own perceptual access is blocked in a similar case. It is interest

ing to speculate what would happen if an age-matched peer is scolded for 

performing the action. We expect that as the target of the anger becomes 

increasingly like me, the infants will be increasingly reluctant to imitate 

the act. Our previous work has already established infants' sensitivity to 

age-matched peers in an imitation setting (Hanna & Meltzoff, 1993). 
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The Like-Me framework has shown itself to be useful for understand

ing the development of social cognition and the role that self-experience 

plays in enriching children's understanding of other minds. It accounts 

not only for ex isting findings in the literature, but has been the source 

of novel empirical work, for example the blind-fold training study 

(Meltzoff & Brooks, 2008 ). 

WHAT IS NEW AND WHAT IS NEXT? 

It has long been thought that the commonality between self and other 

is integral to our understanding of other minds (e.g., Hume, 1739/1 969; 

Smith, 1759/1976). The place that the philosophers went wrong is 

that the self-other equivalence was postulated to be late developing

emerging from language or complex cognitive analyses. The last quarter 

century of research stands this proposition on its head. The recognition 

of self-other equi valences is the starting point for social cognition-a 

precondition for infant social development, not the outcome of it. 

Contemporary philosophers of the mind are being influenced by these 

developmental findings (Goldman, 2005; Gordon, 2005). 

Like-Me theory is proving to be useful for generating interdisciplinary 

predictions and tests in autism, robotics, and neuroscience. For example, 

defi ciencies in the like-me comparison may help illuminate the puzzling 

pattern of impairments exhibited by children with autism. They have 

specific defi cits in imitation, gaze following, and emotion understand

ing (e.g., Dapretto et aI., 2006; Dawson, Meltzoff, Osterling, & Rinaldi, 

1998; Meyer & Hobson, 2005; Mundy, this volume; Mundy & Newell, 

2007; N adel, 2006; Rogers, 1999, 2006)-all of which are underwritten 

by a like-me understanding. 

In computer science, researchers are beginning to design algorithms 

that enable artificial agents to learn from observing the behavior of 

others. Instead of laboriously programming a fi xed number of skills, 

the robot can be given imitati ve skills so that it can learn flex ibly from 

watching humans. Developmental science is translating its theories and 

findings to computer science and engineering in the quest to construct 

socially intelligent robots (e.g., Buchsbaum, Blumberg, Breazeal, & 

Meltzoff, 2005; Demiris & Hayes, 2002 ; Demiris & Meltzoff, 2008; Rao, 

Shon, & Meltzoff, 2007; Sha n, Storz, Meltzoff, & Rao, 2007). 
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Work in developmental psychology is also impacting adult social 

neurosc ience. Brain-imaging studies reveal that observing body actions 

from a first- versus third-person perspective (me versus not-me) leads 

to different neural processing and speed of imitation (J ackson, Meltzoff, 

& Decety, 2006). Studies of human empathy shows that adults' neu

ral signatures to injuries vary as a function of the like-me-ness of that 

entity (J ackson, Brunet, Meltzoff, & Decety, 2006; Lamm, Nusbaum, 
Meltzoff, & Decety, 2007). 

Fodor is correct that solipsism and blank-slate empiric ism are too 

impoverished to characterize the human starting state. However, this 

does not mean that adult theory of mind is implanted in the mind at 

birth or matures independent of social experience. I here propose a 

developmental alternative to Fodor's creation myth. Nature designed 

a baby with an imitative brain. C ulture immerses the child in social play 

with psychologica l agents perceived to be like me. The adult understand

ing of mind and empathy for others is the outcome. 

Some of the most interesting advances in the next decade will come 

from developmental soc ial neurosc ience. This will allow us to explore 

the mechanisms and deve lopment of imitation , empathy, gaze follow

ing, and intersubj ectivity in the contex t of discoveries about the mir

ror neuron system and shared neural representations. The goal will be 

to crack one of the most urgent and ancient cries for human mean

ing: Am I alone? Do others feel what I am fee ling? Is there anybody 

out there like me? The importance of these questions for develop

mental science, clinical science , and neuroscience will not be lost in 

translation. 

REFERENCES 

Baldwin , D. A. (1 995). Understanding the link between joint attention and 
language. In C. Moore & P. j . Dunham (Eds. ), Joint attemion: Its origins and 

role in development (pp. 131- 158). Hillsdale, NJ: Erlbaum. 
Baron-Cohen, S. (1 995). Mindblindness: An essay on autism and theory of mind. 

Cambridge, MA: MIT Press. 

Beebe, B., Rustin , J. , Sorter, D., & Knoblauch, S. (2003 ). An expanded 
view of intersubjectivity in infancy and its application to psychoanalysis. 

Psychoanalytic Dialogues , 13, 805- 841. 



52 R OOT S O F SOCIA L COGN ITION: TH E LIKE-ME F RAMEWORK 

Beebe, B., Sorter, D., Rustin, j ., & Knoblauch, S. (2003). A comparison of 

Meltzoff, Trevarthen, and Stern. Psychoanalytic Dialogues , 13, 77 7-804. 

Blakemore, S. j ., Boyer, P., Pachot-Clouard, M., Meltzoff, A. N., Segebarth, C, & 

Decety, j. (2003 ). The detection of contingency and animacy from simple 

animations in the human brain. Cerebral Cortex, 13,837-844. 

Brooks, R., & Meltzoff, A. N. (2002). The importance of eyes: How infants 

interpret adult looking behavior. Developmental Psychology, 38, 958-966. 

Brooks, R., & Meltzoff, A. N. (2005). The development of gaze fo llowing and 

its relat ion to language. Developmental Science, 8, 535-543. 

Brooks, R., & Meltzoff, A. N. (2008 ). Infa nt gaze following and pointing pre

dict accelerated vocabulary growth through two years of age: A longitudinal, 

growth curve modeling study. journal of Child Language, 35, 207-220. 

Bruner, j . (1 960). The l)focess of edl<cation. Cambridge, MA: Harvard University 
Press. 

Bruner, j . S. ( 1983). Childs talk: Learning to use language. New York : Norton. 

Buchsbaum, D., Blumberg, B. , Breazea l, C, & Meltzoff, A. N. (2005, August). 

A simulation-theory insl)ired socia/ learn ing sys tem for interactive characters. Paper 

presented at the 14th IEEE Internat ional Workshop on Robot and Human 

Interactive Communication (RO-MAN 2005), Nashville, TN. 

Butler, S. C, Caron, A. j ., & Brooks, R. (2000). Infa nt understanding of the ref

erential nature of looking. journal of Cognition and D«,eloIJlnent , 1,359-377. 

Butterworth, G., & Jarre tt, N . (1 99 1). What minds have in common is space: 

Spat ial mechanisms serving joint visual attent ion in infancy. Brilish Journal 
of Developmental Psychology, 9, 55-72. 

Carpenter, M., Nagell , K., & Tomase llo, M. ( 1998). Social cogni tion, joint atten

tion, and communicat ive competence from 9 to 15 months of age. Monogral)hs 
of the Society for Research in Child Development , 63(4, Serial No. 255 ). 

C haminade, T., Meltzoff, A. N., & Decety, j . (2002). Does the end just ify the 

means? A PET explorat ion of the mechanisms involved in human imi tation. 

Neurolmage, 15,3 18-328. 

Collins, W. A., & Laursen, B. (Eds. ) (1 999) . The Minnesota Symposia on Child 

Psychology: Vol. 30. Relationships as deve/olJmenral contexts Mahwah, Nj : 

Lawrence Erlbaum Assoc iates. 

Conboy, B., Brooks, R., Taylor, M., Me ltzoff, A., & Kuhl , I' (2008, March) . joint 

engagemem with language tll toTS predicts brain and behavioral res/Jonses to second~ 

iangtwge /Jhoneric stimuli. Poster presented at the meeting of the International 

Conference on Infant Studies, Vancouver, BC. 

References 53 

Dapretto, M., Davies, M. S., Pfeifer, j . H., Scott, A. A., Sigman, M., Bookheimer, 

S. Y , et al. (2006). Understand ing emotions in others: Mirror neuron dys, 

function in children with autism spectrum disorders. Na rure Ne uroscience, 9, 

28--30. 

Dawson, G., Meltzoff, A. N., Osterling, j. , & Rinaldi, j . (1 998 ). Neuropsychological 

correlates of early symptoms of autism. Child Develolnnent, 69, 1276- 1285. 

Da Vinci, L. ( 1935). Leonardo Da Vinci's notebooks (E. McCurdy, Trans. ). New 

York : Empire State Book Co. (O riginal work published 1888 ). 

Demiris, Y , & Hayes. G. (2002 ). Imitation as a dual;routc process featuring 

predictive and learning components: A bio logically plausible compllwtional 

model. In K. Dautenhahn & C L. Nehaniv (Eds. ), Imitation in animals and 

artifacts (pp. 327-36 1). Cambridge, MA: MIT Press. 

Demiris, Y, & Meltzoff, A. N. (2008 ). The robot in the crib: A developmental 

analys is of imitation skills in infants and robots. Infa nt and Child Deve/o/Jmem, 

17, 43-53. 

Dunphy-Lelii , S., & Wellman, H. M. (2004) . Infants' understanding of occlu

sion of others' line;of;sight: Implications for an emerging theory of mind . 

Euro/Jean j ournal of DevelolJmental Psychology, I , 49-66. 

Fla m, R., Lee, K., & Muir, D. (Eds. ). (2007) . Gaze fo llowing: Its develo/nnent and 

significance. Mahwah, NJ: Erlballm Assoc iates. 

Fodor, j . A. (1983 ). The modl<lority of mind: An essa)' on fac ulty psychology. 

Cambridge, MA: MIT Press. 

Fodor, j . A. ( 1987). Psychosemantics: The l)foblem of meaning in the philosophy of 

mind. Cambridge, MA: MIT Press. 

Freud, S. (l 9lt) . Formulation on the two principles of mental functioning. In 

j . Strachey (Ed.), The standard edition of the complete IJS)'chological works of 

Sigml<nd Freud: Vol. 12 (pp. 215-226). London: Hogarth Press. 

Freud, S. (1 920 ). Beyond the pleasure l)finci/Jle. In The standard edition of the 

complete lVorks of Sigmund Frel<d: Vol. 18 (] . Strachey, Trans.) (pp. 4-67 ). 

London: Hogarth Press. 

Gleissner, B., Meltzoff, A. N., Bekkering, H. (2000). Children's coding of 

human action: Cognitive factors influenc ing imitat ion in ),year,olds. 

Developmental Science , 3, 405-414. 

Goldman, A. I. (2005). Imitat ion, mind reading, and simulation. In S. Hurley & 

N . C hater (Eels.), Perspectives on imitation: From neHroscience lO social science: 

Vol. 2. Imitation , human dewlopment , and culture (pp. 79-93). Cambridge, 

MA: MIT Press. 



54 R OOTS OF SOCIAL COG N ITION: THE LIKE~ME FRAME WORK 

G opnik, A. (1982 ). Words and plans: Early language and the development of 

in tell igent action. jOlln1(l/ of Child Language, 9, 303-3 18. 

Gopnik, A., & Meltzoff, A. N. ( 1986). Relations between semantic and 

cognitive development in the one, word stage: The specificity hypothesis. 

Child Deve/o/)))len<, 57, 1040- 1053. 

Gopnik, A., & Meltzoff, A. N. (1 997 ). Words , 'hough!5, and ,heories . Cambridge, 

MA: MIT Press. 

Gopnik, A., Meltzoff, A. N., & Kuhl , P. K. (2001). The sciemist in ,he crib: Wha, 

early /eaming ,e/ls Its aboll' ,he mind. New York: Harper Paperbacks. 

Gorclon, R. M. (2005). Intentional agen!5 like myself. In S. Hurley & N. Chater 

(Eds.), Pers/xxtives on imitation: From neuroscience co social science: Vol. 2. Imitation, 

human clevelo/nnen" and cU/Me (pp. 95- 106). Cambridge, MA: MIT Press. 

Hanna, E., & Meltzoff, A. N. (1993). Peer imitation by toddlers in laboratory, 

home, and day,care contexts: Implications for social learning and memory. 

Deve/opmenw/ Psychology, 29,70 1- 71 0. 

Hobson , R. P., & Meyer, j. A. (2005). Foundat ions for self and other: A study in 

autism. Deve/o/,menw/ Science, 8, 48 1-49 1. 

Hudson, j. L. (2005). Inte rparental conflict, violence and psychopathology. In 

j. L. Hudson & R. M. Rapee (Eds.), Psycho/>O'hology and ,he family (pp. 53-69). 

New York: Elsevier. 

Hume, D. (1969). A ,reatise of human natllre. London: Penguin Books (O riginal 

work published 1739). 

lacoboni . M., Woods, R. P., Brass, M., Bekkering. H., MazziO(ta,j. C., & Rizzoia((i , G. 

(1 999). Cort ical mechanisms of human imi tation . Science, 286, 2526-2528. 

j ackson , P. L. , Brunet, E., Meltzoff, A. N., & Decety, j. (2006 ). Empathy exam

ined through the neural mechanisms involved in imagining how I fee l versus 

how you fee l pain. Neuropsychologia, 44, 752- 761. 

jackson, P. L. , Meltzoff, A. N., & Decety, j. (2006). Neural circu its invo lved in 

imitation and perspective~taking. Nellrolmage, 3 1, 429-439. 

Kuhl , P. K., & Meltzoff, A. N. (1982). The bimodal perception of speech in 

infancy. Science, 2 18 ,1138-1141. 

Kuh l, P. K., & Meltzoff, A. N. (1 984). The intermodal representat ion of speech 

in infants. /nfon, Behavior and Development, 7,361 -38 1. 

Kuh l, P. K., & Rivera-Gax iola , M. (2008 ). Neural substrates of language acquisi

tion . Annual Review of Neuroscience, 3 / ,511-534. 

Kuh l, P. K., Tsao, EM., & Liu, H. M. (2003). Foreign-language experience in 

in fancy: Effects of short-term exposure and social interaction on phonetic 

learning. Proceedings of ,he National Academy of Sciences, 100, 9096- 9 10 I. 

References 55 

Kuhn, T. S. (1962). The stn/Cture of scien'ific revolutions. Chicago: University of 

C hicago Press. 

Ladd , G. w., Birch , S. H., & Buhs, E. S. (1999). C hildren's social and scholast ic 

lives in kindergarten: Related spheres of influence? Child Development , 70, 

1373-1400. 

Lamm, c., Nusbaum, H ., Meltzoff, A. N., & Decety, j. (2007). What are you 

feeling? Using functional magnet ic resonance imaging [0 assess the modula

tion of sensory and affective responses during empathy for pain. PLoS One, 
2( 12): e 1292, doi: 10. 137 l /journal.pone.OOO I 292. 

Mahler, M. S., Pine, 1', & Bergman , A. (1975). The IJS)'chological birth of ,he 

human infant. New York: Basic Books. 

Meltzoff, A. N. (1995). Understanding the intentions of o thers: Re-enactment 

of intended acts by 18-month-old children . Deve/o/"ne"",l Psychology, 3 1, 

838-850. 

Me lrzoff, A. N. (l999), O rigins of theory o f mind, cognition and communica

tion. joumal of Communica,ion Disorders, 32, 25 1-269. 

Meltzoff, A. N. (2007a). 'Like Me': a foundation for social cogni t ion. 

Developmental Science, 10 , 126-134. 

Meltzoff, A. N. (2007b) . The 'like me ' framework for recognizing and becoming 

an intentional agent. Ac,a Psychologica, 124, 26-43. 

Meltzoff, A. N., & Brooks, R. (2008 ). Self-experience as a mechanism for 

learning about others: A training study in social cognition. Deveiol)lnenrai 

Psychology, 44, 1257- 1265. 

Meltzoff, A. N., & Decety, j. (2003). What imitation te lls us about social cog

nition: A rapprochement between developmenral psycho logy and cogni tive 

neuroscience. Philosophical Transactions of [he Ro)'aI Society of London. Series 
B, Biological Sciences, 358, 491-500. 

Meltzoff, A. N., & Moore, M. K. (1977). Imitation of fac ial and manual gestures 

by human neonates. Science , 198,75- 78. 

Meltzoff, A. N., & Moore, M. K. (1983 ). Newborn infants imitate adult facial 

gestures. Child Deve/opment, 54, 702-709. 

Meltzoff, A. N., & Moore, M. K. (1 989). Imitation in newborn infants: 

Exploring the range o f gestures imitated and the underlying mechanisms. 

Developmental Psychology, 25,954- 962. 

Meltzoff, A. N., & Moore, M. K. (1994) . Imitation, memory, and the represen

tation of persons. Infant Behavior & Develo/JJnent , 17, 83-99. 

Meltzoff, A. N., & Moore, M. K. (1997). Explaining fac ial imitation: A theo

retical model. Early Development and Paren,ing, 6, 179-/92. 



56 R OOTS O F SOCIAL COGN ITION: TH E LIKE-ME FRAM EWORK 

Meyer, j . A., & Hobson, R. P (2005). O rientation in relat ion to self and other: 

The ease of autism. Interaction Studies, 5, 22 1-244. 

Moore, C. (1 999). Gaze following and the contro l of atten t ion. In P. Rochat 

(Ed. ), farly social cognition: Undemanding others in the first months of life (pp. 

241 - 256). Mahwah, Nj: Erlbaum Associates. 

Moore, C. (2006). The deve/o/>ment of commonsense psychology. Mahwah, Nj : 

Erlbaum. 

Moore, c., & Dunham, P. j . (Eds. ). (1995). Joint attention: I" origins and role in 

deve/ol)ment. Hillsdale, Nj : Erlbaum Associates. 

Moore, M. K., & Meltzoff, A. N. (2004) . Object permanence after a 24-hr delay 

and leaving the loca le of disappearance: The role of memory, space, and 

identit y. De"e/ol)mental Psychology, 40, 606-620. 

Moses, L. j ., Baldwin, D. A., Rosicky, j . G. , & Tidball , G . (200 1). Evidence for 

referential understanding in the emo tions domain at twelve and e ighteen 

months. Child Deve/ol)men( , 72, 7 18-735. 

Mundy, P., Fox, N., & Card, j . (2003). EEG coherence, joint attention and lan

guage development in the second year. Developmental Science, 6, 48-54 . 

Mund y, P , & Newell , L. (2007). Attention , joint attention and social cogni

tion. C urrent Direc(ions in Psychological Science, 16, 269-274. 

Mundy, P. , & Sigman, M. (2006). Jo int attention, social competence and develop

mental psychopathology. In D. C icchett i and D. Cohen (Eds. ), Developmental 
/>sycholxnhology: Volume I. Theory and Merhods (2 nd ed., pp.293-332). 

Hoboken, N.j .: Wiley. 

Mundy, P., S igman, M., & Kasari , C. (1990) . A longitudinal study of joint 

attenrion and language develo pment in autist ic children. Joumal of Autism 

and Deve/ol))1lCntal Disorders, 20, 11 5- 128. 

Nadel, j. (2006). Does imi tat ion matter to children with autism! In S. j . Rogers & 

j . H. G. Williams (Eds.), Imitation , nd (he social mind (pp. 11 8-137). New York: 

G uilford Press. 

NIC HD Early Child Care Research Network. (200 1). Nonmaternal care and 

fa mil y factors in early development: An overview of the NIC HD Study of 

Early C hild Care. JOllnwl of AI)I)lied Develol)menral Psychology, 22,457-492. 

NIC HD Ea rly Chi ld Care Research Network. (2005). Early child care and 

children's development in rhe pr imary grades: Fo llow~up results from rhe 

NIC HD study of early child care. American fduco(ional Research Journal, 43, 

537- 570. 

Piaget, j . (1 952). The origins of imeliigence in children (M. Cook, Trans. ). New 

York: International Universities Press. 

References 57 

Piaget, j . (1 954). The construction of reality in (he child (M. Cook, Trans. ). New 

York: Basic Books. 

Piaget, j . ( 1970). Science of educo(ion and the psychology of (he child (D. Coltman, 

Trans. ). New York: O rion Press . 

Rao, R. P N., Shan, A. P., & Meltzoff, A. N. (2007). A Bayesian model of imi

tation in infants and robots. In C. L. Nehaniv & K. Dautenhahn (Eds.), 

Imitation and socialleaming in robots, humans , and animals: Behavioural , social 

and communicative dimensions (pp. 217-247). Cambridge, UK: Cambridge 

U niversity Press . 

Repacho li , B. M., & Meltzoff, A. N. (2007). Emotional eavesdropping: Infants 

selectively respond to ind irect emotional signals. Child Developmem , 78, 

503-52 1. 

Repacholi , B. M., Meltzoff, A. N., & Olsen, B. (2008). Infants' understanding of 

the link between visual perception and emotion: "If she can't see me doing 

it, she won't get angry." Developmental Psychology, 44, 56 1- 574. 

Rizzolatti, G., Fadiga, L. , Fogassi, L., & Gallese, V. (2002). From mirror neurons 

to imitation, facts, and specu lations. In A. N. Meltzoff & w. Prinz (Eds.), 

The imitative mind: Development, evolu(ion, and brain bases (pp. 247-266). 

Cambridge, UK: Cambridge Univers ity Press. 

Rizzolatti, G., Fogassi, L. , & Gallese, v. (200 1). Neurophys iological mecha

n isms underlying the understanding and imitation of act ion. Nature Reviews 

Neuroscience, 2, 66 1- 670. 

Rogers, S. j. (1 999). An examinat ion of the imitat ion defic it in autism. In 

j . Nadel & G. Butterworth (Eds. ), Imira(ioll in infancy (pp. 254-283). 

Cambridge, UK: Cambridge Univers ity Press. 

Rogers, S. j. (2006). Studies of imitat ion in early infancy: Findings and theo

ries. In S. j . Rogers & j . H. G. Williams (Eds.), Imitation and the social mind: 

Autism and typical development (pp. 3-26). New York: G uilford Press. 

Russell , B. (1 948 ). Human knowledge: I" scope and limits. New York: Simon & 

Schuster. 

Ryle, G. ( 1949). The concept of mind. London: Hutchinson. 

Shan, A. P., Storz, j. j ., Meltzoff, A. N., & Rao, R. P. N. (2007). A cognitive 

model o f imi tative development in humans and machines. International 

Journal of Humanoid Robotics, 4, 387-406. 

Shonkoff, j . P., & Phillips, D. A. (Eds.) (2000). From neurons to neighbor
hoods : The science of early childhood development. Washington, DC: Nat ional 

Academy Ptess. 

Skinner, B. F. (1 983). A matter of consequences. New York: Alfred A. Knopf. 



58 RooTs O F SOCIAL COGN ITIO N : THE L'KE~ME FRAMEWO RK 

Smith, A. (1 976) . The Iheory of moral sentiments. New York: Oxford University 

Press. (O riginal work published in 1759). 

Snow, C. P. (1964). The IWO culrures and a second look: An expanded version of 
the two cultures and the scientific revolwion. Cambridge, UK: Cambridge 

U niversity Press. 

Sommerville, j . A., Woodward, A. L. , & Needham, A. (2005). Action experi

ence alters 3·month~old infants' perception of others' actions. Cognition, 96, 

BI - BII. 

Stokes, D. E. (1 997). Pasl<urs quadranl: Basic science and I<chnological innovalion. 

Washington, DC: Brookings Institution Press. 

Strawson, P. F. (1 959). Individuals : An essay in descriplive meraphysics. London: 

Methuen & Co. 

Tomasello, M., Carpenter, M., Call , j ., Behne, T. , & Moll, H. (2005 ). 

U nderstanding and sharing intentions: The origins of cultural cognition. 

Behavioral and Brain Sciences , 2B, 675-691. 
Toth, K., Munson, j ., Meltzoff, A. N. , & Dawson, G. (2006) . Early predictors 

of communication development in young children with autism spectrum 

disorder: jo int attent ion, imitation, and toy play. Journal of Awism and 

De"elopmenral Disorders, 36,993-1005. 
Williamson, R. A., Meltzoff, A. N., & Markman , E. M. (2008). Prior experi . 

ences and perceived efficacy influence 3~yea r·o lds' imitation. Developmental 

Psychology, 44, 275-285. 


