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ABSTRACT

The influence of culture on cognitive development is well established
for school age and older children. But almost nothing is known about how
different parenting and socialization practices in different cultures affect
infants’ and young children’s earliest emerging cognitive and social-cogni-
tive skills. In the current monograph, we report a series of eight studies in
which we systematically assessed the social-cognitive skills of 1- to 3-year-old
children in three diverse cultural settings. One group of children was from a
Western, middle-class cultural setting in rural Canada and the other two
groups were from traditional, small-scale cultural settings in rural Peru and
India.

In a first group of studies, we assessed 1-year-old children’s most basic
social-cognitive skills for understanding the intentions and attention of
others: imitation, helping, gaze following, and communicative pointing.
Children’s performance in these tasks was mostly similar across cultural
settings. In a second group of studies, we assessed 1-year-old children’s
skills in participating in interactive episodes of collaboration and joint at-
tention. Again in these studies the general finding was one of cross-cultural
similarity. In a final pair of studies, we assessed 2- to 3-year-old children’s
skills within two symbolic systems (pretense and pictorial). Here we found
that the Canadian children who had much more experience with such
symbols showed skills at an earlier age.

Our overall conclusion is that young children in all cultural settings get
sufficient amounts of the right kinds of social experience to develop their
most basic social-cognitive skills for interacting with others and participating
in culture at around the same age. In contrast, children’s acquisition of
more culturally specific skills for use in practices involving artifacts and
symbols is more dependent on specific learning experiences.
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I. INTRODUCTION

Unlike their nearest great ape relatives, who all live in the general vicinity
of the equator, human beings have come to inhabit ecological niches all over
the globe, from the tropics to the arctic. In each unique locality, cultural
groups invent and pass along to their children a unique set of material and
symbolic artifacts and social practices for dealing with their particular adaptive
challenges. Developing children must be adapted for learning and using these
artifacts and practices if they are to navigate successfully the local environment
into which they are born. Although some animal species also construct ‘‘ar-
tifacts’’ to which successive generations must adapt, the human case is special.
Whereas ants are adapted for living in ant-constructed anthills, and beavers
for operating in beaver-constructed dams, humans can only be adapted in
more general and flexible ways for living and operating in cultural groups in
general. Humans are adapted for cultural construction and cultural learning
in general (Cole & Hatano, 2007; Tomasello, 1999a).

Importantly, human artifacts and cultural practices are typically
invented and used not by individuals but by groups of individuals. Indeed,
all of humans’ most impressive cognitive achievementsFfrom complex
technologies to linguistic and mathematical symbols to complex social
institutionsFare not the products of individuals but rather of groups of
individuals cooperating together and creating artifacts and practices that
accumulate improvements (rachet up in complexity) across generations
over cultural-historical time (Cole & Cagigas, 2010; Tomasello, Kruger,
& Ratner, 1993; Vygotsky, 1978). To become functioning members of a
cultural group, developing children must be born with a certain set of
social-cognitive skills for participating in this group-think, or at least have
the ability to construct such skills during early ontogeny. They must be
able to do such things as understand and imitate the intentional actions of
others, locate and identify the attentional focus of others, direct the atten-
tion of others to outside entities communicatively, collaborate with others
by forming joint goals and attention with them, and use the shared symbols
of the group.
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Our focus in this monograph is on the nature of the ontogenetic processes
that give rise to these basic social-cognitive skills for living and cooperating
with others in cultural groups. We have learned much about these skills in
young children in the past few decades, but we know much less about the
ontogenetic processes involved, in particular how biological and cultural
forces interact over the course of early development. One reason for this
ignorance is that we have studied these skills almost exclusively in children
developing in Western, middle-class cultures. Although the influence of di-
verse cultural practices on developmental outcome has been a basic assump-
tion of many contrasting theoretical accounts of childhood cognition (Cole,
1996; Greenfield, Keller, Fuligni, & Maynard, 2003; Rogoff, 2003; Shweder
et al., 2006; Tomasello, 1999a), there are few empirical tests.

We know a fair amount about cultural influences on cognitive development
in older children, especially with a focus on the influence of literacy and school-
ing on fairly sophisticated cognitive outcomes (e.g., Cole, 1996; Olson & Tor-
rance, 1996; Wagner, 2010), but we know very little about cultural influences on
the cognitive development of younger children. Although there has been a
steady increase in the past decade in the literature on the role of parenting
practices, socialization, and peers on the cultural environments and develop-
ment of children (for a review of these and other topics, see handbook chapters
by Bornstein & Lansford; Gauvain & Parke; Rubin, Cheah, & Menzer, in
Bornstein, 2010), we know almost nothing about how different cultural practices
influence infants’ and young children’s earliest emerging and most basic skills
for collaborating with, communicating with, and learning from others.

In the current monograph, we attempt to fill this gap by looking at the
early social-cognitive development of children growing up in three very
different cultural contexts in a series of experimental studies. We examine a
number of skills that are candidates for cultural universals, and a couple that
are less so, across cultural settings that differ in practices that are relevant for
cognitive development. As such, our view is grounded in the sociocultural
approach to human development (Cole & Hatano, 2007; Tomasello, 1999a)
that has roots in Vygotsky’s (1977) cultural-historical activity theory (see
Goodnow, 2010, and Markus & Hamedani, 2007, for summaries of contrast-
ing views). Clearly, the importance of cultural practices that are a part of the
lives of infants and young children is integral to this approach; children will
not develop along a path that is not supported by the agents of socialization in
their culture. Equally crucial to a balanced view of human ontogeny are the
skills that children bring to their cultural settings from their biological her-
itage; children have evolved a set of capacities that are enlisted, refined, and
reformulated as they engage with others in their social group.

In this introduction we set the stage for our studies by reviewing, first,
what is known about the social-cognitive and social learning skills that
young children bring to the process of enculturation (mostly from studies of
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Western, middle-class children) and, second, what is known, in general,
about cultural influences on early cognitive development.

EARLY SOCIAL–COGNITIVE DEVELOPMENT

Wherever they go, human beings create physical and symbolic artifacts
and cultural practices. As Vygotsky (1978) was first to articulate, developing
children interact with the world mostly throughFas mediated byFthese
physical and symbolic artifacts and cultural practices. This interactive pro-
cess then helps to either shape or create new cognitive skills.

Cultural Learning

Vygotsky’s (1978) main concern was to explicate the role of cultural
artifacts in the process of cognitive development. He noted that tools and
symbols (and, we might add, cultural practices) are, in an important sense,
defined by their functionsFby what they are ‘‘for.’’ A pencil is for writing,
the linguistic symbol pencil is for directing the attention of others to pencils,
and following the complex procedure called ‘‘baking a cake’’ is for creating
cakes. There are always other persons behind these artifactsFthose who
invented or used them for their conventional functions previouslyFso that
cultural artifacts have what Tomasello (1999b) called ‘‘intentional affor-
dances.’’ A pencil may be banged or chewed as a physical object, but to use it
conventionally for writing one must, in a sense, follow into the intentions of
the previous creators and users of pencils.

Vygotsky (1978) went on to elaborate how children’s cognitive skills are
transformed as they internalize the process of interacting with other persons
and their cultural artifacts. He was much less concerned with the foundational
cognitive and learning abilities that young children must bring to the process in
order to participate in human culture in the first place, the abilities they must
have to appropriate (to use Rogoff ’s, 1990, felicitous term) in the use of the
physical and symbolic artifacts and in the routines and practices of their culture.

Bruner (e.g., 1971, 1983, 1990) was much more concerned with the
prerequisite cognitive and learning skills involved. For example, Bruner
(1971) zeroed in on imitation as a skill at which humans seemed especially
adept, compared with other primates, and that had obvious implications for
the acquisition of cultural tools of all kinds. Bruner (1983) focused on young
children’s skills of joint attention as instrumental to their communication
with others, including most especially the acquisition of conventional lin-
guistic symbols. Bruner (1971, 1993) also noted that humans instruct their
youngFand the young respond to this instructionFin seemingly species-
unique ways as well.

INTRODUCTION
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Tomasello et al. (1993) explicitly compared human children with their
nearest primate relatives in an attempt to identify the skills of cultural
learning and creation that lead to humans’ uniquely cultural lifeways. Fol-
lowing Bruner’s general lead, they singled out (1) imitative learning (as
opposed to other forms of social learning) as an especially powerful human
skill for appropriating the skills of more competent others; (2) instructed
learning as involving an ability to, in a sense, read the mind of the adult/
expert instructor; and (3) collaborative learning as a way of exchanging
perspectives on things in interaction mainly with peers. Their hypothesis
was that all three of these forms of cultural learning took their species-
unique shape from humans’ especially powerful ability to ‘‘read’’ the in-
tentions and mental states of others. Tomasello, Carpenter, Call, Behne, and
Moll (2005) stressed that over and above simply understanding the inten-
tions and mental states of others, humans also have unique abilities and
motivations for creating shared intentions and mental states with others,
such things as joint goals, joint attention, and mutual knowledge. Herrm-
ann, Call, Lloreda, Hare, and Tomasello (2007) provided empirical support
for this general hypothesis by showing that 2-year-old children have cog-
nitive skills for dealing with the physical world that are basically identical to
those of their nearest primate relatives, whereas even at this young age they
already have social-cognitive skills for dealing with their social/cultural
worlds that are unique to the species.

In the past several decades, much empirical work has investigated
young children’s skills and motivations both for (1) understanding the in-
tentions and mental states of others (e.g., by following their gaze direction or
imitating their actions on objects) and also for (2) sharing the intentions and
mental states of others in various forms of collaborative activities. In the
current context, the main importance of these two sets of skills and mo-
tivationsFwhich, importantly, are a main area of weakness for children
with autism based on their atypical biology (Hobson, 1993)Fis that they
enable children to participate in and to internalize all kinds of cultural
interactions and artifacts. We look at each of these two aspects of early social
cognition in turn.

Understanding Intentions and Attention

If artifacts have intentional affordances and social practices prototyp-
ically are aimed at desired outcomes, then being able to understand the
goal-directed actions and intentions of others is key to becoming a member
of a cultural group. Relatedly, and in addition, a key aspect of understand-
ing the intentional actions of others is understanding, and attempting to
control through communication, the perception and attentional focus of
others as they perceive and act in the world.
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Human infants begin to understand the goals underlying behavior
sometime in the second half of the first year of life. In looking time ex-
periments designed to detect when infants discriminate goal-directed action
from nonintentional action, different paradigms suggest a range in the age
of emergence between 9 and 12 months of age (see Woodward, 2009, for a
review). Similarly, when infants are placed in a situation in which they must
react to the intentional versus nonintentional actions of others, 9-month-
olds react differently to these two different types of action, whereas
6-month-olds do not (Behne, Carpenter, Call, & Tomasello, 2005). It is
noteworthy that some species of nonhuman primates in this same exper-
imental paradigm also react differently to intentional versus nonintentional
actions (chimpanzees: Call, Hare, Carpenter, & Tomasello, 2004; capuchin
monkeys: Phillips, Barnes, Mahajan, Yamaguchi, & Santos, 2009), suggest-
ing deep evolutionary roots for this very basic social-cognitive skill.

Two overt behaviors that emerge spontaneously in human infants at the
end of the first year of life and that depend on the ability to read the goals
and intentions of others are instrumental imitation and instrumental help-
ing. Although both of these behaviors have noninstrumental forms as well
(e.g., neonatal mimicking of facial movements and the comforting of others
in emotional distress), imitation of goal-directed actions and helping others
attain their goals suggest, obviously, some rudimentary understanding of
the goals of others. First, although even 6-month-old infants may be influ-
enced in their manipulation of objects by the previous manipulations of
others (e.g., von Hofsten & Siddiqui, 1993), actually imitating the actions of
others leading to a desired external result first emerges at around 12
months of age (Carpenter, Nagell, & Tomasello, 1998). Children demon-
strate this understanding of the intentional dimension of actions most
clearly between 12 and 18 months of age, as they reproduce the intended,
rather than the actual, end result of an adult’s action (Bellagamba &
Tomasello, 1999; Johnson, Booth, & O’Hearn, 2001; Meltzoff, 1995) and
also discriminate and preferentially imitate an adult’s intended rather than
accidental action on an object (Carpenter, Nagell et al., 1998). Human-
raised chimpanzees also imitate intended rather than actual end results and
preferentially imitate intended rather than actual actions (Tomasello &
Carpenter, 2005).

Second, instrumental helping is most often studied for its relevance
to issues of altruism and prosociality, but to help someone achieve
their goal, obviously one must be able to determine what their goal is. In
looking time experiments, infants show an ability to discriminate helping
from hindering behaviors (in animated figures on a TV screen) during
the second half of the first year of life (Hamlin, Wynn, & Bloom, 2007;
Kuhlmeier, Wynn, & Bloom, 2003). In their own overt behavior, infants
actually help others do such things as fetch out-of-reach objects and open
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cabinet doors (not doing so in various control conditions) from at least 14
months of age (Warneken & Tomasello, 2006, 2007). Again, our nearest
primate relatives, chimpanzees, also show an ability to determine the goals
of others’ actions in instrumental helping situations as well (Warneken,
Chen, & Tomasello, 2006; Warneken & Tomasello, 2006).

Understanding intentional action also involves understanding that the
actor is perceiving and attending to things in the external world. It is thus
no surprise that infants begin to understand the directedness of perception
and attention during this same developmental period as wellFfrom the
middle of the first to the middle of the second year of life. In looking time
experiments, 14–16-month-old infants discriminate situations in which an
actor can and cannot see an object she likes (e.g., Luo & Beck, 2010; Sodian,
Thoermer, & Metz, 2007). In experiments requiring infants to actually sin-
gle out from an array of potential referents, the one that an adult is actually
attending to (because it is due to the situation and she is acting excited),
again it is around 12–14 months of age that the first skills emerge (e.g., Moll
& Tomasello, 2007; Tomasello & Haberl, 2003).

Two overt behaviors that emerge spontaneously at around this same
time and that depend on the ability to locate or manipulate the focus
of another person’s attention are following the gaze direction of others to
locations behind barriers and directing the attention of others communi-
catively by pointing. First, infants follow the gaze direction of others to
external objects from 3 to 6 months of age (D’Entremont, Hains, & Muir,
1997; Scaife & Bruner, 1975). But this may be based on some very simple
predispositions for co-orienting and learning to find interesting things in
the head or eye direction of others. These simple mechanisms cannot
account for 12-month-old infants actually crawling a few meters to look
behind a barrier an adult was just gazing behind (Moll & Tomasello, 2004).
If they were simply co-orienting or randomly looking in the direction, there
would be no need for them to change their angle of viewing. Following the
gaze direction of others to hidden locations behind barriers thus indicates
selectivity in locating precisely what others are attending to. Interestingly,
again, chimpanzees also follow the gaze direction of others to locations
behind barriers (Tomasello, Hare, & Agnetta, 1999).

Second, human infants not only follow the gaze direction of others
to external entities, but they also attempt to direct the attention of others to
external entities, prototypically through the use of pointing gestures. In-
fants first begin to point communicatively at around 12 months of age
(Bates, Benigni, Bretherton, Camaioni, & Volterra, 1979; Butterworth,
2003; Carpenter, Akhtar, & Tomasello, 1998; Leung & Rheingold, 1981;
Murphy & Messer, 1977), and from the beginning they point with refer-
ential intentions for various social reasons, such as sharing attitudes
and helping by informing (Tomasello, Carpenter, & Lizskowski, 2007).

6



Although chimpanzees and other great apes sometimes point for humans
(not for one another), they always do so for selfish motives, and they cannot
refer to absent entities in the same way as 12-month-olds do (Liszkowski,
Schäfer, Carpenter, & Tomasello, 2009). Indeed their pointing behavior
may be closely related to reaching for out-of-reach objects (Tomasello,
2006). In contrast, human infants point with the index finger to direct
others’ attention to specific objects and events in an attempt to express and
share their interest (expressive declarative pointing; Liszkowski, Carpenter,
Henning, Striano, & Tomasello, 2004; Liszkowski, Carpenter, & Tomasello,
2007a, 2007b). Such pointing may thus be considered the earliest form of
referential, prelinguistic communication.

In summary, the most basic social-cognitive skills for understanding
what others in the culture are doing, and for becoming like them, are
those involved in the understanding of intentional action and perception.
The most basic forms of these skills emerge in spontaneous and overt be-
haviors at around, or soon after, the first birthday, although in all cases more
complex forms emerge somewhat later. As noted, of particular importance
for the current study are the overt behaviors of (1) instrumental imitation
and (2) instrumental helping, as indicators of an understanding of inten-
tional action, and (3) gaze following behind barriers and (4) declarative
pointing, as indicators of an understanding of intentional perception (at-
tention). The fact that our nearest primate relatives also show many of these
same behaviors (perhaps with some slightly different characteristics in some
cases) attests to their deep evolutionary roots.

Sharing Intentions and Attention

Understanding others as intentional agents who act toward goals and
perceive and attend to the world is a necessary prerequisite for appropriating
the various artifacts and social practices of a human culture. But it is not
sufficient. To become a humanlike cultural being one must in addition be
capable of actively sharing intentions and attention with other persons in such
things as collaborative and joint attentional activities (Tomasello et al., 2005).

A key piece of evidence for this proposal is that for almost all of the
behaviors enumerated in the previous section chimpanzees and other
nonhuman primates also showed an understanding of intentional action
and perception (see Call & Tomasello, 2008, for a thorough review of ev-
idence that chimpanzees understand others through a kind of perception-
goal psychology). But they have not created and they cannot acquire many
of the most important features of a human culture. In their natural behavior
in the wild, chimpanzees in particular do show some features of cultural
transmission of behaviors, but it differs from human cultural organization
precisely because it is based only on the understanding of others as inten-
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tional actors and so supports only the exploitation of the skills and behav-
iors of others through some forms of social learning, gaze following, and the
like. What is missing is any kind of shared intentionality as expressed in
truly collaborative and joint attentional activities.

In terms of overt behavior, the key expression of shared intentionality is
collaborative activities in which the participants have a joint goal and joint
attention (Bratman, 1992). Beginning with joint goals, whereas many an-
imal species engage in social activities that are generally cooperativeFall
social life, almost by definition, is cooperativeFtruly collaborative activities
with joint goals have some special characteristics. Most importantly, the
participants have some kind of joint commitment to one another in pur-
suing their joint goal, such that breaking the commitment is some kind of
social breach. Thus, Warneken and Tomasello (2006) engaged 18- and 24-
month-old children in several different collaborative activities. But then the
adult stopped interacting in the middle of the activity. Virtually all of the
children at least once made active attempts to reengage the adult in the
activity. Graefenhein, Behne, Carpenter, and Tomasello (2009) found that
they did this even when the child on her own could easily continue the
activity. Moreover, from about 3 years of age if the child herself wanted to
opt out of the activity, she engaged in some kind of ‘‘leave taking’’ as a direct
acknowledgment that she wished to break her commitment to the joint goal.
Although chimpanzees and other nonhuman primates engage in various
kinds of group activities, Warneken et al. (2006) directly tested whether they
attempt to reengage a recalcitrant partner, and the answer is that they do
notFpresumably because their social interaction with the other is not
structured by a joint goal.

As individuals engage in collaborative activities with a joint goal, they
also monitor one another’s attention. Indeed, in truly collaborative activities
joint attention is an integral part, as adjusting one’s behavior to the partner
involves comprehending and anticipating her actionsFbased in large part
on what she is attending to. But joint attention is more than just each part-
ner monitoring the other’s attention; it is truly shared attention, recursively
structured so that each knows the other is monitoring her attention also,
and monitoring her monitoring their attention, and so on ad infinitum
(Tomasello, 1995). Joint attention may also arise from the bottom up, as it
were, as two individuals spy some interesting site and share interest and
attention to it. Young children first engage in joint attention with others
beginning at around 9–12 months of age (Bakeman & Adamson, 1984;
Carpenter, Akhtar et al., 1998), and it structures not only their collaborative
activities but also their early skills of communication and language (Toma-
sello, 2003). Although chimpanzees and other nonhuman primates follow
the gaze direction of others to external targets, they do not, as best we can
tell, engage in true joint attention (Tomasello & Carpenter, 2005).
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The basic motives for shared intentionality may be uniquely human as
well, especially the motives to collaborate with others for its own sake and to
share experience with others for its own sake as well. Of all the activities
discussed so far, the motive behind expressive declarative pointing and joint
attentional interactionsFto simply share experience with othersFwould
seem to be the purest expressions of this motive. For the current study,
then, the key expressions of shared intentionality are participation in joint
attention to external entities (including expressive declarative pointing) to
simply share attention and participation in collaborative activities with
joint goals (including child reengagement attempts toward a recalcitrant
partner).

Comprehending and Using Symbols

It is highly likely that coming to understand others as intentional
agents, and coming to engage in various kinds of shared intentionality with
others, depends on infants participating from birth in a social environment
with all of its emotional and behavioral interchanges. It is also likely that
infants growing up in all kinds of cultural environments are getting enough
of the right kinds of social and emotional interchanges to foster the growth
of these very basic social-cognitive skills and motivations. The kinds of
things that vary cross-culturally in young children’s social environments
may not affect these foundation skills.

However, other important and early emerging social-cognitive skills are
things that children learn from adults directly, and development of these
skills may vary substantially cross-culturally. A clear exemplar is the use of
symbols of various kinds. Most obviously, different cultures have different
repertoires of linguistic symbols/conventions for communicating with oth-
ers in the group. Children must get specific kinds and amounts of exposure
to adults using linguistic symbols to acquire these symbolic artifacts. This
means that if there is significant cultural variation in children’s exposure to
linguistic symbols, it could conceivably have some kind of an effect on their
acquisition. In Western, middle-class cultures young children typically be-
gin producing conventional linguistic symbols within a few months after
their first birthdays (Bates, 1979; Carpenter, Akhtar et al., 1998). These and
other milestones of early linguistic comprehension and production have
been reported to be similar in cross-linguistic research, although the ac-
quisition of more complex strategies for language acquisition may well vary
across cultures (see Lieven & Stoll, 2010, for a review of cross-linguistic
development research).

Another ubiquitous symbol system introduced in the early environ-
ments of children in Western cultures is pretend play, which includes both
object substitution (i.e., this stick is a horse) and role play (i.e., I am an alien
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invader). In some theories of early pretense, children simply exercise
some kind of individual imaginative faculty to treat some objects or
behaviors as symbolic of others (e.g., Leslie, 1987; Piaget, 1962). But in
other theories, children’s initial use of pretense symbols comes from their
experiencing others using objects and behaviors as symbolic of one another
in play directed toward the child (even though later they may come to
engage in symbolic pretense on their own), and their early pretense acts are
exercised in some sense for others in a social context (Rakoczy, Striano, &
Tomasello, 2005; Rakoczy, Tomasello, & Striano, 2005). Early use of pre-
tense symbols may rely heavily on the models of others, whereas later use
may be based on a true understanding, and creative application, of the
symbolic function. Again this means that if there is significant cultural vari-
ation in children’s exposure to social interactions that include pretend
symbols, it could conceivably affect the onset of their early understanding
and exercise of this skill. In Western, middle-class cultures young children
typically begin comprehending pretense symbols as truly symbolic within a
few months after their second birthdays (Harris & Kavanaugh, 1993;
Rakoczy & Tomasello, 2006). Across cultures, role play appears during the
preschool period across a variety of cultural environments, whereas pre-
tense using object substitution is less common and its universality is less clear
(Chick, 2010; Lancy, 1996).

A symbolic skill that might plausibly vary even more across cultures is
the ability to comprehend pictorial symbols, as in paintings or drawings on
paper. Such pictorial symbols are ubiquitous in the early environments of
Western middle-class children, particularly in artifacts designed to foster
early learning of language (e.g., baby picture books). When tested using
language-based learning games, even 18-month-olds have been found to
link pictures with words (Preissler & Bloom, 2007; Preissler & Carey, 2004);
however, research controlling for the bootstrapping of pictorial symbol skills
with language estimates that true understanding of the symbolic function of
pictures per se develops closer to children’s third birthdays (Callaghan,
1999, 2000, 2008; Deloache & Burns, 1994). Importantly, previous research
has demonstrated that if children get more experience with adults using
pictorial symbols to represent external reality, they understand the symbolic
function and produce their own symbols at an earlier age (Callaghan &
Rankin, 2002). Pictorial symbols are less important in the early develop-
ment of young children in many other cultural contexts, where children
have little, if any, exposure to pictorial symbols before formal schooling
begins. There is virtually no cultural research that examines the develop-
ment of understanding the symbolic function of pictures.

And so in the case of the appropriate use of culturally significant sym-
bols, it would seem that experience with these artifacts themselves, and
variations in how this experience comes about cross-culturally, might play a
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more significant role than in the acquisition of more basic social-cognitive skills
of understanding and sharing intentions. Of particular importance for the
current study are understanding pretense symbols and understanding
pictorial symbols. Across these two symbolic systems there is variation in the
extent of symbolic engagement of young children by adults at different points
in children’s development within, and across, each of the three cultural set-
tings. This variation provides a strong empirical context to test the core issue
of the extent to which culture impacts the acquisition of symbolic skills.

Summary

Our basic question, then, is where do children’s most fundamental so-
cial-cognitive skills for becoming members of cultures come from? Of the
many approaches one might take to this question, in the current mono-
graph we ask the more specific questions of whether children growing up in
very different cultural contexts show significant variation in the age of onset
or in the levels of these skills. Based on the brief review of three different
sets of skills above, we might expect that skills for understanding intentions
and attention (many shared with other primates) are not so sensitive to
cultural variations in social environment; that the development of skills for
sharing intentions and attention, even though uniquely human, are also
fairly robust across different social environments; but the use of symbols,
because it depends more on exposure to specific symbolic experiences with
others, might vary more widely across cultural contexts that differ in the
extent to which children are engaged by others in the symbolic systems. But
to specify this general hypotheses in more detail we must first look at pre-
vious research and hypotheses about the role of culture in cognitive, and
especially social-cognitive, development.

THE ROLE OF CULTURE IN EARLY SOCIAL COGNITION

Developing human beings acquire many specialized cognitive skills for
functioning effectively in the cultural environment into which they are
born. For adults, these skills may be very different in different cultures,
everything from building a kayak to mastering arithmetic to collaborative
fishing with nets. But at the same time there are almost certainly very basic
cognitive skills that are the same for individuals in all cultures. We cannot
review here the voluminous literature on culture and cognition (see recent
handbooks on this topic by Bornstein, 2010; Kitayama & Cohen, 2007;
Lancy, Bock, & Gaskins, 2010), but what we can do is to provide a general
context for our study of culture and early social-cognitive development, as
well as a general justification for our specific hypotheses.

INTRODUCTION
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Culture and Cognitive Development

Classical cross-cultural psychology investigates differences in (among
other things) cognitive skills across cultures (Berry, Poortinga, & Pandey,
1997). A number of initial studies documented cultural differencesFtyp-
ically between traditional and industrialized culturesFbut they were often
not sensitive to the different ways that people in different cultures might
view the tasks or to the different contexts in which these skills might be
manifested in everyday life. For example, in some early studies differences
in memory skills were found, but later when the content to be memorized
was made more relevant to the daily activities of individuals in each culture
(e.g., recalling offered items of bridewealth), these differences basically dis-
appeared. This happened again with quantitative skills, which people in
traditional societies tended to display mostly, or only, in the contexts in
which they used them on a daily basis (e.g., in measuring rice). Supposed
differences in basic processes of visual perception disappeared when the
testing situation was tailored more effectively to individuals (see Cole, 1996,
and Triandis, 2007, for very informative historical accounts).

But of course there are differences. Most obviously, to function effec-
tively in modern, industrialized cultural settings individuals need to acquire
both literacy and numeracy, and they must be able to engage in basic forms
of scientific and other types of abstract reasoning. They typically acquire
these skills in the context of formal schooling. In more traditional small-
scale societies, these skills are often not needed, and there is often very little
in the way of formal schooling. Instead, developing individuals acquire the
skills they needFincluding expertise in many domains that people in in-
dustrialized countries know nothing aboutFin more informal pedagogical
settings. A variety of lines of evidence suggests that literacy/numeracy and
schooling lead individuals to develop more decontextualized, abstract
modes of thinking and reasoning (Cole, 1996; Wagner, 2010). Recent stud-
ies have also suggested that the categories and conceptualizations embodied
in particular natural languages (which have developed historically for com-
munication about things important in the particular culture) affect the way
that the individuals who learn them categorize and conceptualize the world
(e.g., Levinson, 2001; Medin, Ross, & Cox, 2006).

Beyond the effects of literacy, schooling, and language on the catego-
rization, conceptualization, and reasoning of adults in different cultures,
there have also been some cross-cultural studies of children themselves (for
a review see Wagner, 2010). The most well-known paradigm focuses on the
ontogenetic emergence of various kinds of Piagetian concepts, such as con-
servation, classification, seriation, and so forth (Berry et al., 1986; Dasen,
1977). These types of concepts are very basic but at the same time fairly
abstract, and the general finding is that although children in all cultures
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acquire skill with these concepts, children in cultures without much in the
way of literacy and formal schooling tend to acquire them at a somewhat
later age (Dasen, 1977). Children who must master mathematics for specific
purposes (e.g., to engage in street commerce), do so quite readily without
formal schooling, though of course only for the most basic skills (Saxe,
1985).

Very little is known about cultural differences of young children in the
first few years of life in the foundational cognitive and social-cognitive abil-
ities examined in this monograph. Symbolic development has been inves-
tigated mostly in the domains of play and language. A number of
investigators have documented cultural differences in the way that infants
and young children engage in various forms of play, with both adults and
peers (e.g., Bornstein, Haynes, Pascual, Painter, & Galperı́n, 1999; Farver,
1993; Gaskins, Haight, & Lancy, 2007; Göncü, Mistry, & Mosier, 2000;
Haight, Wang, Fung, Williams, & Mintz, 1999; Lancy, 1996; Morelli, Rogoff,
& Angelillo, 2003; Rogoff, 2003). Of most importance for the current study,
various investigators have documented differences in the amount of sym-
bolic play with objects across different cultures (Chick, 2010; Gaskins et al.,
2007; Lancy, 2001). In terms of language, several studies have documented
the language development of children in various traditional, small-scale
societies, and found that children develop the skills they need at the times
they need them (e.g., Brown, 2001; De León, 2000; Lieven & Stoll, 2010;
Schieffelin & Ochs, 1986). There are almost no quantitative comparisons,
however, of the rate of language development (e.g., in terms of vocabulary
size or syntactic skills) across different cultural settings (see Lieven & Stoll,
2010, for a review).

In terms of the most basic skills of social cognition outlined in the pre-
vious sectionFthose for understanding, imitating, and sharing intentions
and attentionFand in functioning with pictorial symbols, virtually nothing
is known about potential cross-cultural differences.

Cultural Contexts for Cognitive Development

An obvious dimension of variation in cultural contexts for cognitive
development is the nature and extent of adult teaching. Industrialized cul-
tures almost always have some type of formal educationFoutside of ev-
eryday contexts, with direct verbal instructionFwhereas more traditional,
small-scale societies typically rely much more on informal educationFin
the context in which the skills are actually used in real life, with less direct
verbal instruction (e.g., see papers in Greenfield & Lave, 1982; Lancy et al.,
2010; Olson & Torrance, 1996). Although direct verbal instruction is near
universal with older children in traditional cultures about such culturally
critical topics as kinship relations and proper behavior in public (Kruger &
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Tomasello, 1996), younger children’s education is not explicit but is better
characterized as ‘‘guided participation’’ (Rogoff, 1990, 2003; Rogoff, Mat-
usov, & White, 1996). Children watch as adults perform their daily tasks
because they will be expected to perform them in a few years. They are
sometimes encouraged to watch but seldom overtly instructed. Gaskins
(2006; Lancy et al., 2010) provided a particularly apposite characterization
of the different educational philosophies involved. In many traditional cul-
tures, the parents are very busy with subsistence activities, and children are
simply expected to find their way into the cultural practices surrounding
them by watching and learning. The onus is not on parental teaching to
create competent children but on the children themselves.

In terms of very young infants and children, the vast majority of research
exploring the role of cultural context is on parenting practices (for a review,
see Bornstein & Lansford, 2010). The classic work of the Whitings (Whiting &
Whiting, 1975), for example, was concerned with the effect of parenting
practices (e.g., nursing and toilet training) on developing personality (see also
Konner, 1977). More recently, investigators have posited biologically based
skills of ‘‘intuitive parenting’’ but with significant cultural variation as well
(e.g., Papoušek & Papoušek, 2002). Thus, for example, parents in all cultures
will naturally feed and protect their children, but this will be done very
differently depending on local conditions. In this view, parents adapt their
socialization practices to the conditions of their ecocultural environment in-
volving everything from infant mortality and health to the role of formal
education to the nature and role of the public sphere in everyday life.

Within this overall framework, Keller (2007) posited two overarching
parenting styles for infants and young children, adapted to the needs of the
culture. They represent the overall way the culture structures social relations:
independent (emphasizing individual agency and autonomy) prevailing in in-
dustrialized societies and interdependent (emphasizing social connectedness and
belonging) prevailing in traditional, small-scale societies (see also Rogoff,
2003). Adapted more for the fostering of independence in infancy in partic-
ular are the terms distal parenting, with an emphasis on face-to-face contact and
object stimulation, and proximal parenting, with an emphasis on body contact
and body stimulation (Demuth, 2008). Distal parenting is thought to foster the
development of the self as a separate and autonomous agent, whereas prox-
imal parenting is thought to foster the development of social cohesion and
feelings of relatedness and belonging. As at least partial support for this pro-
posal, Keller (2007) found that children from more industrialized societies
(with distal parenting) are quicker to develop skills of personal self-recogni-
tion, whereas those from more traditional societies (with proximal parenting)
are quicker to develop skills of personal self-regulation.

Of special interest here are potential cultural differences of these types
in two reasonably well-documented domains of parent–infant interactions,
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which some researchers have posited as especially critical to young
children’s early social and social-cognitive development. First is parent–
infant face-to-face (dyadic) communication in the first year of life. Trevar-
then (1979) coined the term protoconversation to describe the kind of
back-and-forth exchange characteristic of mother–infant interactions in
Western middle-class culture (which he also believed manifest what he
called ‘‘primary intersubjectivity’’). Trevarthen as well as others (Stern,
1985) have tacitly assumed that this pattern of communication is universal,
and theorists such as Bruner (1983) and Kaye (1982) have posited that
treating infants as intentional agents and competent communicative part-
ners is critical to their social-cognitive development. Even more specifically,
researchers such as Gergely and Watson (1996) and Rochat (2001) have
posited that within these interactions it is critical for the infant’s social-
cognitive development that the mother ‘‘mirror’’ many of the infant’s be-
haviors back to her through face-to-face mirroringFas feedback on their
similarity as intentional agents but their difference as individuals.

But a number of anthropological researchers have reported ethno-
graphic data to the effect that mothers and infants in many more traditional
societies do not communicate often, if at all, in this mode (e.g., Kaluli:
Schieffelin & Ochs, 1986; Gussi: LeVine et al., 1994; Mayan: De León, 2000;
Gaskins, 2006). Gussi mothers, for example, have mutual eye gaze with
their infants during nursing less than one third as much as Western middle-
class mothers (LeVine et al., 1994), and Gaskins (2006) reported that
Yucatec Mayan mothers seldom make and maintain eye contact with their
infants. In the most systematic study to date, Demuth (2008) compared
mother–infant communication (of infants age 12 weeks) in a Western mid-
dle-class culture with that in a more traditional, rural culture in Africa (the
Nso). She summarized her findings as follows:

The general pattern in the [Western, middle class] group is one in which

mothers position their infants as quasi-equal partners, engaging them in

collaborative negotiations and structuring the interactions in a dyadic turn-

taking. . . . The focus is on the individual experience and personal preferences

of the child. . . . The general pattern in the Nso group is one in which mothers

position their infants as novices who need to learn compliance and subordi-

nation. The interactions are lopsidedly structured by the mothers . . . (p. 169)

With regard to mirroring in particular, Demuth found that mothers in both
cultures imitated and mirrored the infants on occasion, but

there are major differences in the way they do this: the Nso mothers mirror

what the child is doing by referring to the child’s outward appearance without

further elaborating on it. . . . In contrast, the [Western middle class] mothers

mirror the child’s behavior by referring not only to the outward appearance
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but most prominently by referring to and richly interpreting the assumed

intentions and inner experience of the child. They take up on what the child is

doing by following the child and giving the child the lead. (p. 171)

And so the existing data relevant to aspects of parenting presumed to be
critical to the development of communicative systems suggest that mothers
and infants in all cultures very likely communicate with one another reg-
ularly. But the structure of that communication may be quite different
across cultures. In particular, the kind of infant-centered, psychologically
centered, face-to-face social interactions characteristic of Western middle-
class mothers and their babies (the classic protoconversations) are not char-
acteristic of many mothers and infants in non-Western, traditional cultures.
And the way that some features of their communication take placeFfor
example, mother mirroring infantFare very likely highly variable across
cultures as well.

The second domain of parent–infant interactions that researchers
have posited as especially critical to young children’s early social and
social-cognitive development concerns triadic (joint attentional) social in-
teractions around objects. Although not claiming universality explicitly,
many researchers investigating joint attentional processes in Western,
middle-class parents and children have tacitly assumed such universality
(e.g., Barresi & Moore, 1996; Bruner, 1983; Tomasello, 1999a). For all of
these researchers, the opportunity for children during the first 2 years of
life to have adults show them objects and share experience around objects
plays a critical role in all kinds of later developments, perhaps especially
communication and ‘‘theory of mind.’’ Most specifically, Barresi and Moore
(1996) claimed that social interactions with adults around objects give
infants the opportunity to learn such basic things as first person–third
person equivalence, in which infants can see that both they and their part-
ner are experiencing something similar (though perhaps from a different
perspective); this is thought to be the fundamental basis of children’s
developing ‘‘theory of mind.’’

But again it seems that researchers have been a bit Eurocentric and
that this pattern of adults showing and sharing objects with infants is not
universal, at least not in its prototypical Western, middle-class form. For
example, Rogoff, Mistry, Göncü, and Mosier (1993) reported significant
differences between middle-class cultures, in the United States and Turkey,
and more small-scale traditional cultures in rural Mexico and India, in the
way adults structure activities for children during the second year of life.
Specifically, in the two middle-class cultures parents often structured activ-
ities for these 1-year-olds as they played together in various games. In
contrast, in the two more traditional cultures, children took the lead in
trying out activities in which they had observed adults engaging, with little
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or no overt structuring from adults. More generally, Gaskins (1999) reported
that whereas Yucatec Mayan 12-month-olds spend as much time in object
manipulation as do Western, middle-class infants of the same age, the Mayan
infants almost always do this in solitary mode, whereas the Western middle-
class infants often do it in social interaction with others. Gaskins (2006) noted
that in many traditional cultures parents almost never play with young infants
around objects (she cites the Kaluli, the Somoans, the Gussi, and the Ma-
yans)Fmainly because adults have very little free time to engage in this kind
of ‘‘nonproductive’’ play, and in addition, adult play with children is inap-
propriate because children are expected to adapt to the adult world, not vice
versa. Most often, parents will simply give the infant an object or place it in
front of the infant and then go about their business. Gaskins (2006)
summarized the cultural differences in this domain as follows:

In all of these cultures, and in many others, the amount of time spent during

a child’s first two years with caregivers in social games, pointing and naming,

and mutual play with objects is dramatically lower than in Euro-American

homes and in some cases virtually nonexistent. (p. 290)

And so, again, the currently existing data suggest that triadic ( joint at-
tentional) interaction around objects by parents and their young children is
not universal across cultures during the first 2 years of life, at least not in the
prototypical form or level in which it is typically characterized in the scientific
literature. Parents in more traditional cultures are often too busy for this kind
of object play with infants, and they do not view it as something that is par-
ticularly useful or necessary for the child. At the very least, then, there is
almost certainly significant cultural variation in the extent to which adults and
young children interact around objects during the child’s first 2 years of life.

The overall picture in traditional cultures appears to be more proximal
parenting in infancy and emphasis on social interdependence in early
childhood, with infants experiencing few ‘‘protoconversations’’ and young
children experiencing few joint attentional interactions around objects with
adults. In contrast, more distal parenting in infancy and an emphasis on
autonomy and social independence characterize industrialized cultures in
early childhood, with infants experiencing more ‘‘protoconversations’’ and
young children experiencing more joint attentional interactions around
objects with adults.

GOALS OF THE STUDY

Clearly the cultural context within which young children develop
channels their cognitive development in specific ways, leading to sometimes
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dramatic differences in the cognitive skills of adults in different cultures.
And these can already be seen along the way in older children in some
cognitive domains. But we know much, much less about potential cultural
differences in the cognitive skills of infants and young children. Because
adults in many traditional cultures interact with their children in very
different ways from adults in Western, middle-class cultures, as we have just
seen, the question is whether these differences lead to differences in early
social cognition. Do the kinds of basic social-cognitive skills outlined in the
first part of this introductionFsuch things as imitation, helping, gaze fol-
lowing, pointing, collaboration, joint attention, symbolic play, and pictorial
symbolic competenciesFshow cross-cultural variation in young children as
a result of these different parenting practices? On the basis of current re-
search, the answer is that we simply do not know. Gaskins (2006) stated:

Given the amount of information available about existing practices of infant

socialization across cultures, it is surprising that comparable information about

infant capacities and behavior are not available. Ethnographic studies involving

early socialization have devoted much more attention to adult behavior than to

infant behavior. Thus, we simply lack the most basic descriptive data about

infants. We do not know whether children everywhere show the same social

behaviors, and at the same ages. (p. 294, emphasis in original)

As Gaskins (2006) went on to argue, it is possible that cultural variation
in early parenting practices have no effect on basic cognitive and social-
cognitive skills either because (1) the ontogeny of these skills is mainly bi-
ologically driven or (2) there is some threshold level of necessary social
interaction that is present in all cultures (so that cultural variability in social
interactions does not matter, at least in early development). On the other
hand, it is also possible that there are indeed different cognitive outcomes in
young children in different cultures as a result of different parenting prac-
tices, but we simply have not investigated these outcomes systematically.
With particular regard to the social-cognitive skills of interest in the current
study, there is very little relevant cross-cultural research. Given the basic
nature of these skills, we should not expect to see a culture where they are
totally absent, but we might expect to see them in a different form, at a
different level, or perhaps on some different developmental timetable. If
infants’ social-cognitive development is somehow facilitated by a more
active pedagogical attitude on the part of parents (characteristic of indus-
trialized cultures), then we should see a relatively slower developmental
timetable for infants in traditional cultures. If, on the other hand, infants’
social-cognitive development is not so much influenced by these different
parenting practices, then we should see more uniform developmental
trajectories and levels of skill across both more traditional and more
industrialized cultures.
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For the current study, we identified eight basic social-cognitive skills
that infants and young children engage in fairly robustly in Western, mid-
dle-class cultural settings. Each skill has been studied intensely enough with
experiments for us to have a fairly clear picture of the normal develop-
mental trajectory in these cultural settings. Our focus here is mainly on
developmental timing and the presence of any social factors that might be
known to affect this developmental timing. We administered these tasks to
children in three very different cultural settings, two more traditional, small
scale and one Western, middle class. The different social environments for
infants and young children in the three cultural settings will be documented
ethnographically in the next section.

We begin with the following predictions for the developmental timing
of our eight social-cognitive skills in the three cultural settings: (1) very little,
if any, cultural variation in onset is expected for the most basic skills in-
volving the ability to understand intentional action and perception, which
are measured in the instrumental imitation, instrumental helping, gaze
following, and pointing tasks; (2) the developmental trajectories may show
slightly more variation in the case of the more interactive skills of collab-
oration and joint attention, which are actually measured as two individuals
actively interact; and (3) the most cultural variability should be seen in
children’s acquisition of skills of symbolic play and the use of pictorial sym-
bols because these skills would seem to be more directly dependent on
particular types of cultural experiences. One way or the other, the current
study should provide us with basic information from three diverse cultural
settingsFtwo of which are more traditionalFabout the development of
young children’s earliest social-cognitive skills. This should help us to spec-
ify theoretically the nature of the ontogenetic processes through which
these most basic skills of cultural cognition emerge in young children, in
particular the interplay of biological heritage and cultural experience.

Methodologically, it is important to note that assessing the cognitive
skills across diverse cultural settings of the participants in the current stud-
iesFchildren from around 1 to 3 years of ageFdoes not present the same
problems (or at least not to the same degree) as assessing the cognitive skills
of adults and older children across cultures. Children this young simply
have not developed the kinds of cultural expectations that so confound
experimenters trying to create fair and equal procedures for assessing the
cognitive skills of adults and older children from different cultural back-
grounds. In the current studies we simply create for these young children
fairly natural-seeming social scenarios (e.g., a friendly female adult dem-
onstrates actions on objects, invites them to collaborate), and we then record
their natural reactions in these controlled social scenarios. Although inter-
acting in these ways with adults may be more familiar for Western, middle-
class children, it is nevertheless a reasonable assumption that in the first few

INTRODUCTION

19



years of life children experience these social scenarios in very similar ways,
no matter their cultural background. Support for this assumption is given
by the fact that infants and children in our studies were highly engaged in all
of the procedures across all cultural contexts, with very low rates of par-
ticipant loss due to fussiness or refusal to participate.

20



II. GENERAL METHODOLOGY

THE THREE CULTURAL SETTINGS

The ethnographic sketches that follow are based on public records as
well as observations and interviews made by the primary experimenter over
a 5-year data collection period. The sections are organized according to the
country within which these settings are found, but we are by no means
suggesting that countries are unicultural entities (see deCastro Ribas, 2010,
and Saraswathi & Dutta, 2010, for discussion of the intracultural diversity
within India and Central and South America, respectively). Local assistants
who facilitated recruitment, tested infants, or were involved in social
development project work with mothers and young children served as in-
formants on most occasions. Thus, ethnographies of each cultural setting
were built from parental interviews, naturalistic observation, community
records, and discussion with community leaders. A summary of the main
similarities and differences (along eight categories) across cultural settings is
provided in Table 1. Cultural differences relevant to specific procedures
were obtained directly from interviews with mothers and are presented in
the appropriate method and results sections.

Peru

The research was conducted in the village of San Pedro de Saño and
four villages close by (total population of San Pedro de Saño and all sur-
rounding villages is 4,183). These villages are located in the Montaro Valley,
15–20 km outside of the Andean Central Highlands city of Huancayo (ap-
proximate population 480,000). Population of the villages involved in the
study ranged from 100 to 1,000 people. The Montaro Valley is located at
altitude 3,271 m, in Junin province. Families predominantly practice the
Catholic religion (93%), with a minority practicing evangelical Christianity.
Typically, livelihood in the villages is gained through agriculture, traditional
crafts, service work, or labor. Whereas some mothers work outside of the
home, many mothers work in small collaborative groups of women who
engage in agriculture or traditional crafts production. This work often
supplements income earned by fathers, many of whom work outside of the
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TABLE 1

SUMMARY OF CONTRASTS ACROSS CULTURAL SETTINGS

India Peru Canada

Maternal
education or
literacy

Most only a few
years of schooling
Most not literate

Most with some
high school
Most literate

Most with
postsecondary
education
All literate

Typical
livelihood

Seasonal or
subsistence
agriculture or
herding
Traditional
production (e.g.,
weaving)
Service and labor

Seasonal or
subsistence
agriculture or
herding
Traditional crafts
(e.g., weaving,
knitting, jewelry)
Service and labor

Professional
Agriculture or
aquaculture base
Trades
Service and labor

Maternal
occupation or
work

Household work
primary
responsibility
Occasional seasonal
work outside home

Household work
primary
responsibility
Subsistence farming
herding common
Traditional coop
craft production
common

Most employed
outside with shared
household
responsibility
Professional
Agricultural
Service

Maternal
child care
practice

Primary caregiver
Infant kept close
Cosleeping
common
Most breastfed
through infancy

Primary caregiver
Infant carried in
manta
Cosleeping
common
Most breastfed
through infancy

Primary caregiver
Father active in
caregiving
Infant car seat most
common
Infant backpack less
common
Cosleeping rare
6 months of
breastfeeding
typical

Caregiving
by others

Only within close
extended family
network
Typically in family
home

Only within close
extended family
network
Typically in family
home

Typically outside of
family home
Infant day care
Occasionally cared
for by relative or
professional child
care worker

Infant
locomotion
and
independence

Early independent
locomotion
encouraged around
first birthday
Interdependence
fostered

Early independent
locomotion
discouraged until
second year
Interdependence
fostered

Early independent
locomotion
encouraged around
first birthday
Independence
fostered
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valley as laborers. From birth until about the third year, a child is typically
carried around on his or her mother’s back in a traditional ‘‘manta’’ shawl,
which is tied over the shoulders with the infant tucked inside. Cosleeping is
common during this period. The first few years are traditionally considered
to be a very important time in a child’s life, and it is believed that during this
time the child learns ‘‘how to be in the world.’’ Although many mothers who
engage in traditional crafts or agricultural work do so with their children in
the manta, it is also common for children to be left with an extended family
member, often a child’s grandmother. Children’s environments in the villages
are richly steeped in tradition and community gatherings that celebrate those
traditions. There was at least one major festival honoring a patron saint or
celebrating the founding of one of the villages each month during the testing
period of the study. These festivals usually last over a week, with most com-
munity members playing some role in the preparation or in the conducting
of the festivities. As in other daily activities, infants and young children are
typically included in these celebrations. Many extended families live together
in the same household in the villages and have electricity and own electronic
equipment, such as radios and, less frequently, televisions. It is common for at
least one family member to have a prepaid service cell phone. Beyond that,
households are very basically outfitted with families, especially children, hav-
ing few material possessions. Specialized children’s toys are uncommon. It is
also not common for families to own a computer, although in the past decade
some younger members of the families access them through Internet cafés
located in Huancayo. Clean drinking water is usually available through
neighborhood hand pumps, which are fed by higher altitude springs or

TABLE 1. (Contd.)

India Peru Canada

Infant
inclusiveness
in everyday
practices

Infants included in
most aspects of daily
life
Specialized infant
activities rare

Infants included in
most aspects of daily
life
Specialized infant
activities rare

Infants segregated
from adult work
Specialized infant
activities common
(e.g., play time,
bedtime)

Material
possessions or
technology

Households
sparsely fitted
Toys rare, mostly
handmade from
nature
Telephones, TV,
computers rare

Households
sparsely fitted
Toys rare, mostly
handmade from
nature
Telephones, TV,
computers rare

Households
elaborately fitted
Specialized
manufactured
infant toys,
furniture,
equipment common
Telephones, cell
phones, computers,
TV common
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through a network of aqueducts from surrounding hills. Health care is not
usually available in the villages; families have to travel to the nearby town of
Hunacayo for access to a health care provider and to the country’s capital city
of Lima (an 8-hr bus ride) for specialist health providers. Travel to these cities
is rare because it poses financial challenges for most families.

India

The research was conducted in six villages in the vicinity around the
larger village of Srikakulam (population 3,200), located in the Krishna Dis-
trict outside of Vijayawada, the third largest city in Andhra Pradesh. The
villages ranged in population size from 900 to 3,200. The villages are lo-
cated in a river valley that has historically been a vibrant agricultural area
but that has recently suffered from alternating cycles of drought and flood-
ing, which have compromised the productivity in the region. Families
practice Hindu or Christian religions, with most villages typically domi-
nated by one of these two religions. There is a small minority of Muslim
families found in the area. The predominant livelihood in the villages is
seasonal agricultural labor or subsistence farming and herding, with some
families engaged in traditional occupations (such as weaving or silk pro-
duction), service provision, or other unskilled labor. When harvest season
arrives, most family members all work in the fields, with only the youngest
children staying behind, usually with grandparents. Children stay in very
close proximity to their mothers and other female members of the extended
family in the early years of their lives. It is typical for extended family
members to sleep in the same room, with infants sleeping beside their
mothers until a new infant is born. They are typically involved in the daily
work of the mother from an early age, helping to fetch and assist with
household chores as soon as they are mobile. When mothers work outside
of the home, which is rare but did occur during harvest in the villages we
visited, infants and small children are either left with a grandmother, an
older sibling, or an aunt, or they are brought to the field with the mother. As
in Peru, children’s environments in the Indian villages are richly steeped in
traditions that are celebrated with considerable fanfare. Children are not
segregated from the lives of their elders; they are included in all of the levels
of family and community life. Infants and young children also attend the
celebration of family milestones, such as marriages and deaths, and the daily
religious ceremonies that are commonly practiced. It is typical for families to
live in extended family groups, having a predominantly patriarchical struc-
ture. Arranged marriages are common, and social roles are divided along
gender lines, with household duties falling to women and girls. Although in
recent years social activists have been successful in improving the educa-
tional opportunities for girls, over half of the mothers of infants in our
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studies had never attended school. Although many homes are equipped
with electricity, there are still a significant number of homes that are not. In
a typical home, there are very few material possessions. The main item of
furniture is usually a sleeping cot for an elder, and often that is the only
furniture. Children’s toys or other possessions were uncommon; however
children did make toys from everyday objects, such as stick dolls or vehicles
made from a stick attached to two coconuts. There was only one Internet
café in the largest village, and this was only sporadically available due to
frequent power outages. Clean drinking water is still a challenge in the area.
Most homes obtain water from neighborhood wells operated with a hand
pump. Health care in the villages is not typically available and is primarily
offered through a variety of special clinics arranged by social activist pro-
viders. Families would have to travel a considerable distance to the nearby
city for publicly funded hospitals or health clinics, which would be finan-
cially challenging for most families.

Canada

The research was conducted in the small, rural university town of An-
tigonish (population of town 4,235; population of surrounding county,
14,239), located on the northeastern shore of Nova Scotia. The predom-
inant religion in the area is Catholic; however, only a minority of families
engage in regular weekly practice. The core professional occupations in the
area are found in the regional hospital, schools, university, and law courts.
Agriculture and fishing provide a strong resource base. In addition, a large
number of people engage in service, trade, and labor jobs. It is common for
both parents of infants and young children to be in the workforce, with
mothers usually taking advantage of a government funded 15-week paid
maternity leave. When mothers work outside of the home, infants and
young children are typically cared for in day care centers (from age 2 years)
or by private caregivers (infants). Infancy and childhood are periods where
the individual child’s development is nurtured by parents in a targeted
fashion. There are myriads of specialized toys, activities, institutions, and
rituals that are devoted to the enhancement of children’s social and cog-
nitive development available to parents in this area. It is typical for infants
and children to sleep separately from their parents from birth and for the
lives of children to be segregated from the responsibilities and the social lives
of adults. The family structure is typical of North America: a nuclear family
structure with high mobility of families in and out of the region. What is lost
in support by the lack of an extended family network is partially gained back
through close-knit community ties in this rural town. Homes have the stan-
dard amenities and artifacts of the middle-class North American home:
many electrical appliances; more than one computer with high-speed

25

GENERAL METHODOLOGY



Internet access in the home; specialized toys, media, and games for infants
and children; and one or two vehicles for family transport. By the time they
are 2 years of age, all the infants in this area already have a collection of
material possessions that will continue to expand as they get older. Clean
drinking water is readily available in the home, and universally available
health care, including specialized care, is easily accessed and subsidized by
the government.

GENERAL PROCEDURES

Recruitment

Mothers and their children, as well as local research assistants, were
recruited with the help of partner social agencies in Peru and India and day
care coordinators in Canada. In Peru, Cáritas Huancayo, a local social
agency involved in providing nutritional and health education to families in
rural village settings, facilitated recruitment. The primary experimenter
attended group meetings with Cáritas program facilitators to inform moth-
ers about the study, to answer questions, and to ask for volunteers. Bilingual
research assistants or local program facilitators assisted with translation and
cross-checked mothers’ reports of birthdays with Cáritas records kept for
the nutritional education program. These records were based on birth
registration cards brought by mothers to their first meeting. Appointment
times were set at those meetings and program facilitators followed up with
reminders before the appointment. In India, our partner organization was
Arthik Samata Mandal (ASM), a social development agency based in the city
of Vijayawada (Andhra Pradesh) with a field station in a large rural village
(Srikakulam) that served as our field base. In India, the primary experi-
menter and her local research assistant/interpreter occasionally recruited
mothers by attending community meetings that provided mothers with
health and nutritional education. More often, they met with the permanent
field staff for ASM who lived in the surrounding villages. After field-workers
were informed about the project, they passed this information on to moth-
ers in their villages and asked for volunteers. One of the social development
programs that ASM had initiated a few years before our research was a birth
registration program to ensure that village families could take advantage of
national government programs that required a valid birth certificate before
services would be provided. Field-workers used these records to verify dates
of birth of infants in the study when they compiled their volunteer lists. A
few days before the primary researcher was going to visit their village, field-
workers set up appointment times with mothers who had volunteered. In
Canada, a subset of potential participants was taken from a master list of all
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potential participants for studies with infants and young children. The
master list includes birthdays and is compiled from birth announcements
in a local weekly paper and from the permission slips returned after
recruitment letters are sent home at the beginning of each year to all
parents from two day care centers. The parents of potential participants in
Canada were contacted by phone and debriefed about the general aims of
the study and the details of the procedure for which their infant or child was
being recruited. Appointments were scheduled for those who volunteered
for the study.

When mothers arrived at the research venue, they met with a bilingual
research assistant who obtained general demographic information as well as
information regarding special developmental issues for their infant. These
demographic sheets contained the infant’s name, date of birth, date of the
study, mother’s name, mother’s education level/literacy status, primary
caregiver’s relationship to infant (and education level/literacy status if not
mother), village, place tested, any birth complications (only data from in-
fants who had no reported birth complications were included in the study),
and procedure(s) conducted. Infants’ dates of birth were obtained from
mothers and, in Peru and India, were verified by women in the villages who
had dates of birth on record for their nutritional or early child development
programs.

After collecting demographic information, the bilingual research assis-
tant told mothers about the general nature of the procedure their infant
would participate in. In Peru and India, the primary experimenter was also
present to help rephrase the debriefing as necessary and to answer any
questions mothers had about the study or their infant’s development in
general. At the end of the procedure, the primary experimenter explained
to the mother through an interpreter the general expectations for children
of different ages who participate in the particular procedure that their in-
fant had engaged in and encouraged and responded to questions. In Peru
and India, infants and their mothers were given food (biscuits, fruit) and a
photo of the mother and infant as a gift of thanks for their participation. The
field-workers who had initially recruited the families delivered photos to the
mothers. In Canada, infants were given a small toy and a certificate of
appreciation (Figures 1–3).

Experimental Venues

In Peru and India, field ‘‘labs’’ were set up in a variety of venues,
including village meeting halls, secluded courtyards or patios, abandoned
schools, private homes, and, in one case, a large tent on the edge of a
fairground. The mandatory requirement for a venue was that a secluded
area be available so that infants could be tested individually without
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distraction. In all cases there was a greeting area to accommodate the in-
evitable queue that built up as mothers in the village heard about the arrival
of the researchers. As they waited for their turn, a Canadian research as-
sistant and local facilitator helped to keep mothers and infants comfortable.
The primary experimenter and the research assistant who conducted pro-
cedures stayed in the testing area, where they debriefed mothers and con-
ducted the procedures. Mothers always accompanied their infants and
children in the field studies and were encouraged to help to keep their
infant oriented to the experimenter and the procedure but not to help them
in the procedures.

In Canada, most procedures were conducted in the playroom of a uni-
versity infant study lab. For the symbolic play procedures only, Canadian
children were tested in a quiet space in the child’s day care. Mothers ac-
companied children to the lab and were encouraged to help to keep their

FIGURE 1.FAn Indian mother and toddler.

28



infant oriented to the experimenter and the procedure but not to help them
in the procedures. Children who engaged in the pretend procedures sat
with a female research assistant who encouraged play.

Experimenters

The primary experimenter trained local and Canadian research assis-
tants on site for 1–2 weeks before beginning testing. She was present for the
testing of all Peruvian and Indian infants and children in these studies,
operating the camera and coding most of the data at the end of each testing
day. The primary experimenter as well as experienced research assistants
who were naı̈ve to the hypotheses of the study tested Canadian infants and
children. The primary experimenter also coded these data to ensure con-
sistency in coding and in the delivery of procedures across cultures. In Peru,

FIGURE 2.FA Peruvian mother with children.
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two female Canadian research assistants who were fluently bilingual con-
ducted the procedures with infants and children. The Canadian assistants
had substantial travel and study experience in Latin American and pre-
pared for their cross-cultural research experience with cultural sensitivity
and ethnographic research methodology workshops over a 2-week period.
Both assistants had completed honors undergraduate degrees, one in
international development studies and one in psychology. In India, a local
female research assistant conducted all of the procedures with infants and
children over the 3-year period. This assistant had completed the equivalent
of an honors undergraduate degree in English studies. The primary
experimenter trained her in general experimental procedures and in
the specifics of the procedures for the study over a 2-week preparation
period. Refresher training and modification of delivery was provided to all

FIGURE 3.FA Canadian mother and child.
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assistants by the primary experimenter as needed throughout the field-
work. Assistants served also as interpreters for exchanges between mothers
and the primary experimenter.

Ethnographic Methods

Interviews

In all cultural settings, separate interviews were conducted for imita-
tion, pointing, helping, collaboration, pictorial symbols, and pretend play
procedures (see appropriate method and results sections later in this issue).
The purpose of the interviews was exploratory. We wanted to tap into
parents’ beliefs about the skills we were measuring, get a sense of how
typical these skills were in the everyday routines of children, and determine
whether they differed across the three settings. Research assistants who
were fluent in the language of the mother conducted all interviews, which
consisted of a set of standard open-ended questions. In Peru and India,
these assistants translated responses ‘‘online’’ for the primary researcher,
who rephrased questions when it was apparent that the mother did not
understand the question or asked follow-up questions to clarify mothers’
answers. Although we did not measure language development in this re-
search, we did ask mothers to estimate the age of onset of their infant’s
language comprehension and production, along with typical words to have
a general sense of their communicative level, and this information is
included in the participants sections of individual studies. For all interviews
we collected data on mother’s (or primary caregiver’s) education level and
literacy status, which is also included in the participants sections of indi-
vidual studies. For educational level, the number of years completed in
school was recorded. Literacy was defined as the ability to read and write in
the language of their community. The average number of years in school
and percent of mothers reporting literacy is presented for each procedure
in the interview results sections.

Naturalistic Observation

The primary experimenter conducted fieldwork in the Peruvian and
Indian field sites over a 7-year span. The data relevant to this monograph
were all collected over the last 5 years of this period. Canadian assistants
were in the field for at least 6-month placements before the testing period.
The primary experimenter conducted research in the field sites for
2–3-month periods in each of the 5 testing years. All researchers kept field
notes regarding natural behaviors of the types that were investigated in the
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experimental procedures as well as general observations of family life and
children’s environments. The primary experimenter collated all naturalistic
observation data to compile a composite sketch of children’s daily lives and
environments in the three cultural settings.

Community Records

Local partners in Peru and India who facilitated recruitment of mothers
and infants for these studies also helped to obtain demographic information
about the communities where they lived. This information was available
from the partner agency’s own records (India) or was accessible through
public records (Peru).

Experimental Methods

In Chapter III, specific information regarding hypotheses, methods,
and results is presented for each of the individual studies conducted. Our
goal was to deliver standard procedures across cultural settings, within the
constraint that the procedures were culturally relevant for the infants of all
settings. There was very little need to deviate from the standard procedure,
and the only modifications across cultures were in the phrasing of instruc-
tions to mothers so as to avoid problems (such as cuing mothers to point
in the pointing procedure) that would ensue from direct translation of
terms or in the materials used to play with infants (e.g., we used locally
available toys for the pretense studies, but they were always of the same
categoryFe.g., cars, dolls).

Statistical Analyses

The main variable of interest throughout all statistical analyses was
cultural setting. In some studies, there were experimental and control con-
ditions, and in these cases the patterns across conditions and cultures were
of interest. To make sure we were assessing children at the right ages for the
particular task at hand, in most studies we included children across a mod-
erately wide age range. In some cases where it was important to document a
developmental shift in ability we were able to sample children at more than
one age and also to keep children within an age fairly tightly grouped for
each of the three cultures. In those cases we conducted ANOVAs, with
culture and age (and possibly experimental condition) as variables. In other
cases, however, it was not possible to sample children in this way, but rather
we had children varying in age more or less continuously across a range
(never more than about 1 year). In those cases, we used analysis of
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covariance (ANCOVA), with age as covariate, and then we simply assessed
the effect of culture (and possibly experimental condition).

For all analyses, if an interaction between variables was significant, then
that was the effect interpreted. When there was a nonsignificant interaction
involving age (p4.10), the effect of culture (and possibly experimental
condition) was assessed removing the variance due to the nonsignificant
interaction (Engqvist, 2005; Mundry & Nunn, 2009). In the few cases where
the data were not normally distributed, they were transformed using a
square root transformation (noted in the results section of the appropriate
study). We also checked for potential collinearity problems in the ANCOVAs
by testing whether age was significantly correlated with any of the factors in
the design; it was not in any case. We ran all analyses in R (R Development
Core Team, 2009).

In a few cases we performed, in addition, some nonparametric analyses
to assess the number of children in each culture fitting in particular pattern
of performance. We also in some cases computed regression lines across age
to assess, descriptively, the ages at which children in the three cultures met
some performance criterion. Finally, to assess whether mothers’ education
levels were related to performance on the tasks, we also calculated corre-
lations between number of years of schooling and test scores.
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