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Abstract

Previous research has shown that human infants and young children are sensitive to the boundaries of certain social groups,
which supports the idea that the capacity to represent social categories constitutes a fundamental characteristic of the
human cognitive system. However, the function this capacity serves is still debated. We propose that during social
categorization the human mind aims at mapping out social groups defined by a certain set of shared knowledge. An eye-
tracking paradigm was designed to test whether two-year-old children differentially associate conventional versus non-
conventional tool use with language-use, reflecting an organization of information that is induced by cues of shared
knowledge. Children first watched videos depicting a male model perform goal-directed actions either in a conventional or
in a non-conventional way. In the test phase children were presented with photographs taken of the model and of a
similarly aged unfamiliar person while listening to a foreign (Experiment 1) or a native language (Experiment 2) text. Upon
hearing the foreign utterance children looked at the model first if he had been seen to act in an unconventional way during
familiarization. In contrast, children looked at the other person if the model had performed conventional tool use actions.
No such differences were found in case of the native language. The results suggest that children take the conventionality of
behavior into account in forming representations about a person, and they generalize to other qualities of the person based
on this information.
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Introduction

Human societies are unique among species in that our form of

living entails a level of interdependence between conspecifics that

cannot be found in any other animal species. Humans form

alliances with other people for different purposes every day, during

which they engage in a wide variety of joint actions and

collaboration towards goals, such as creating artifacts, working

towards scientific discoveries or – even – doing sports together

[1,2]. Group-living constitutes a fundamental characteristic of the

human race and group-affiliations can influence various aspects of

our lives to a great extent. Therefore the ability to form cognitive

representations of human groups can be seen as an evolutionary

adaptive capacity of the human brain.

The phenomenon that adults have a propensity to think of

fellow humans as belonging to groups has been well documented

in the social psychology literature (see [3] for a review) and there is

also ample evidence suggesting that even infants are able to

perceive the boundaries of certain social categories. Studies

conducted in the field of developmental psychology as well as

cultural anthropology have demonstrated that young children or

even infants are sensitive to social categories such as age [4], sex

[5–9], race [10–14]. It has also been demonstrated that children as

young as 2.5 years of age – similarly to adults [15] – are willing to

accept even arbitrary cues of group membership when forming

expectations about a person’s behavior [16], however other studies

suggest that some classifications have more limited power in

guiding young children’s behavior towards people [17].

More recently, in a new line of research, Kinzler and colleagues

have shown that spoken language occupies a prominent role in

young children’s representations of social categories [18–20].

Their findings also indicate that this distinction is more privileged

in children’s eyes than some other, such as race [21], which

suggests that language taps into some of the more fundamental

processes underlying the propensity of category-based thinking.

One of the most important findings of these experiments is that the

accent with which a person speaks has a stronger effect on 5-year-

olds attitude toward that person than their ethnicity.

Despite the great and long interest and the social relevance of

the question of social categorization, the cognitive basis and the

function of this process is still somewhat under-explained. Theories

in social psychology have provided numerous accounts of how

affiliating with a group may benefit an individual in – for example

– boosting their self-esteem [15,22]; justifying a bigger share of

resources [23–24], etc. These accounts generally tend to empha-

size the competition between different social groups and assume an

antagonist relationship between them. Theorists from various

fields of cognitive sciences tend to grasp a different aspect of the

question and offer other explanations with respect to the function

of group-based thinking. Sperber and Hirschfeld [25] for example
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argue that the human mind has evolved a special domain to reason

about social kinds in order to make sense of the extremely

complicated structure of human societies. Similarly, Cosmides,

Tooby, and Kurzban [26] propose that the primary function of

representing social categories is to map out potential coalitional

partners.

An adaptive system that is responsible for representing social

groups must correspond to the core characteristics and advantages

of group living. Forming short or long term bonds with other

people enables us to create the uniquely complex and developed

cultural niche that we live in. These products of human

cooperation are also unique in that they can be preserved over

time by the help of a specially evolved communicational system

that allows for the efficient transmission of knowledge from one

generation to the other [27–28]. As a result, each human culture is

characterized by a vast body of shared knowledge that contains

generic information about the world (such as ‘‘snow is cold’’) as

well as a set of mostly arbitrary cultural norms. The very nature of

these cultural norms is that while they are in great part arbitrary,

acquiring knowledge of the norms specific to a certain culture is

crucial in managing everyday life and in interacting with others

(imagine driving on the wrong side of the road!).

We propose that the relevance of representing social groups is

that it enables us to find the boundaries of culturally shared

knowledge. Spoken language is obviously a part of this and can

serve as a perfect indication of cultural group membership from

the earliest periods of our lives as even 2-day-old infants are

sensitive to language [29]. However, conducting successful

interactions with others not only requires a commonly spoken

tongue, but also knowledge of other social norms and conventions.

Therefore, we propose that the basis of social categorization may

be culturally shared knowledge in general. This notion is plausible

if we consider that this distinction is genuinely meaningful and

helpful in guiding behavior, whereas other distinctions, such as one

based on skin-color, are in themselves empty categories. That is

not to say that in certain situations some features cannot correlate

with each other (see [30] for how perceptual markers of ethnicity

can become associated with fundamentally norm-based social

groups). However, characteristics such as race are not determin-

istic in this respect.

To directly investigate the question whether children are indeed

sensitive to the boundaries of culturally shared knowledge, we

designed two experiments where we sought to test whether

children form similar representations of people based on other

cues of sharing knowledge (using tools in a conventional or a non-

conventional way) as they do based on language. The conven-

tionality of tool-using behavior is an adequate index of sharing

cultural knowledge as artifact functions have an inherent cultural

aspect. It has been proposed that the differentiation of tools was a

result of recursive tool making practices. In consequence, function

knowledge includes cognitively opaque properties that could only

be understood through cultural practices and culturally evolved

teaching situations. Csibra and Gergely argue that communication

of generic knowledge was selected as a consequence of the

learnability problem induced by cognitively opaque contents in

tool making practices [27,28]. Our hypothesis was that distinct

cues -potentially of shared knowledge- induce an organized

representation of social categories. Children were first familiarized

with videos depicting a model that performed either conventional

or non-conventional tool-use actions. Then, we tested whether

children differentially associated a foreign language (Experiment 1)

or their mother tongue (Experiment 2) to the model or a stranger

based on the kind of tool-use the model had previously performed.

We expected to find a difference between conditions in

Experiment 1, but not in Experiment 2 as we hypothesized that

the strong familiarity effect of hearing their native language would

overshadow other effects.

Experiment 1

Method
Participants. Thirty (13 girls; mean age: 24.37 months, SD:

2.27 months) monolingual children between the age of 20 and 28

months participated in the study, of whom 15 were assigned in the

Conventional condition and 15 in the Non-conventional condi-

tion. Participants were selected from a database of volunteer

families that had previously applied for participation. Children

were excluded from participation if there was at least one person in

their immediate family whose native tongue was not Hungarian.

An additional seven children were tested, but later excluded from

the sample due to experimenter error (2); the eye-tracker did not

return any data for the given measure and behavior could not be

coded by visual observation (2), children could not be calibrated

properly (2) and child’s parents turned out to be of two different

cultures (1).

Ethic statement. The experiment was conducted with the

approval of the Ethical Committee of the Faculty of Education

and Psychology, Eötvös Loránd University. Parents of the children

signed informed consent prior to participation.

Equipment. For video stimuli presentation and data collec-

tion a Tobii T60XL eye-tracker was used with the TobiiStudio 3.2

software. The screen’s size was 52632 cm and 192061200 pixels.

We used a five point calibration throughout the experiment.

Children who were included in the final sample provided at least

80% valid eye-tracking data.

Video stimuli. For the familiarization phase, three videos

were created for each condition (Conventional and Non-conven-

tional). In each of the videos, a male model performed a goal-

directed action with a chosen tool. The three videos depicted three

different tool-using actions. The setup in the video always included

two visible goals (e.g. a plate of food and messy hair) and two

possible tools to bring the goals about (e.g. a fork and a brush). In

all the videos the model first non-verbally, but explicitly

demonstrated his goal by reaching for one of the goal-objects.

Then he grabbed one of the tools, examined and then rejected it

(shaking his head). After that he grabbed the other tool, nodded on

examining it, and then used the tool to bring the goal about. After

the goal had been attained, he expressed satisfaction by nodding at

the outcome. Importantly, in both conditions all the goals and

possible tools were familiar to the children, but in the Non-

conventional condition the associations between tools and goals

were unfamiliar (e.g. using a fork to brush his hair), while in the

Conventional condition associations were always familiar (e.g.

using a fork to eat food). The length of the videos varied between

16 and 20 seconds. For detailed description of the videos see the

Appendix. Note that in both the Conventional and Non-

conventional condition, the tool that was chosen by the model

could efficiently bring about the outcome. Moreover, in both

conditions, the model performed the action with equal confidence,

and without communicating with the participant in any way (he

did not look into camera, did not smile, wave, etc.). Thus, the

familiarization events only differed in their level of conventionality.

Procedure. On arriving to the laboratory, children had some

time to explore the room and get comfortable in the company of

two experimenters, while parents were briefed about the

experiment and signed informed consent. After this, one of the

experimenters escorted the child and their parent into the testing

room and seated them in a chair in front of the monitor of the eye-
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tracker (at a distance of approx. 60–70 cm) with the child sitting

on the parent’s lap. The experimenter assisted with calibration,

but left the room once it was finished. Before the stimuli began, the

model entered the room and started manipulating the computer

without looking at or talking to the children. This element of the

procedure was added in order to avoid the possibility that in-group

and out-group effects were weakened by the fact that it was the in-

group experimenter that directed children’s attention to the

stimuli. After the model had also left the room, children were

presented with the three familiarization videos. Children always

saw either three Conventional on three Non-conventional videos,

depending on condition.

The familiarization phase was immediately followed by the test

in which two photographs appeared side-by-side on the screen.

The pictures were 21611 cm and were positioned on the left and

the right side of the screen with a 10611 cm line in the middle,

separating them. One picture depicted the model, while the other

photo was taken of another young man matched in age. After 6

seconds had elapsed the voice of a man was heard from the

speakers, who spoke in Swedish for 14 seconds.

Data analysis. Four groups of area of interest were created

for analyses combining two factors: who was the target person

(model or the other person) and time window (before the onset of

the audio stimulus and after). The cut-off point was set at eight

seconds, which marks the end of the first utterance; therefore by

this point children already had the opportunity to judge the

familiarity of the language. The length of the before time window

was 8 seconds, while the after time window lasted for 12 seconds.

To test whether children differentially associated the foreign

language to the two men in the test phase based on experimental

condition, we analyzed the direction of their first gaze on hearing

the foreign language. This measure was introduced in order to

detect the potentially organized information seeking by children: if

conventionality of tool use induces social categorization based on

shared knowledge, children could use this information to integrate

the novel stimulus as well. Children were expected to associate

foreign language use with the model only after non-conventional

tool use, since both cues point to the model’s possessing different

cultural knowledge than the participant - thus children would look

first at the model. On the other hand, in case of conventional tool

use, children were hypothesized to search for the source of the

foreign language utterance by looking first at the novel human

face, since there was a mismatch between the social categories

induced by the two different cues.

We also analyzed total visit duration in both time windows to

explore any possible general preference towards either of the

models. In addition we analyzed total visit durations for the

familiarization videos in order to exclude the possibility that

children were more attentive in the Non-conventional condition

due to the surprising behavior exhibited by the model.

Results. An alpha level of .05 was used for all statistical tests.

Sex and age were first always entered into the analyses, but were

not significant in any case and were therefore removed from all

models.

An independent samples T-test was performed on the percent-

age of looking at the three familiarization videos with condition as

a between subject variable. The analyses revealed a marginal effect

of condition (t(29) = 1.99, p = 0.057), showing that children

attended to the videos slightly more in the Conventional condition

(Mean percentage of looking in the Conventional and the Non-

conventional condition: 98 and 94 percent, respectively).

Repeated measures GLM analyses on the total visit durations

(factors: target person [model vs. other], condition [Conventional

vs. Non-conventional]) were performed separately for the before

and the after time window in the test phase, which revealed a

general preference towards the model (F(1,28) = 13.36, p = 0.001)

before the onset of the audio stimulus (Mean looking times:

Conventional condition/model: 2.84 sec; Conventional condi-

tion/other: 2.051sec; Non conventional condition/model:

2.79 sec; Non-conventional condition/other: 2.23 sec). This pref-

erence disappeared in the after time window (Mean looking times:

Conventional condition/model: 2.59 sec; Conventional condi-

tion/other: 1.99 sec; Non-conventional/model: 2.19 sec; Non-

conventional/other: 2.36 sec). See also Figure 1.

Crucially, analyzing the directions of the first fixations we found

a significant effect of condition in the after time window

(x2 = 4.821, p = 0.028) showing that after the onset of the foreign

language text (after time window), children were more likely to

look at the model in the Non-conventional condition (10 out of 15

children), whereas the majority of children fixated on the other

person first in the Conventional condition (11 out of 15 children).

Results are depicted in Figure 2. No significant effect of condition

was found before the audio stimulus (x2 = 2.4, p = 0.12).

Experiment 2

Experiment 2 was designed in order to test whether similar

results could be obtained using the children’s native language

instead of a foreign language. Since first fixations can be regarded

as part of an information seeking process after a certain stimulus,

we expected it to be more indicative of children’s cognitive

processes after events that violate their expectations. Due to the

fact that hearing people speak in our native tongue is such a strong

part of our every-day experiences, we hypothesized that it would

not elicit any specific cognitive processing, leading to a random

pattern of first fixations in the two conditions. However, this study

provides important additional information for interpreting the

above described results and exploring the validity of the hypothesis

that cues of shared knowledge may play a part in forming

representations of social groups.

Method
Participants. Twenty-six (10 girls, mean age: 24.32 month,

SD: 2.28) monolingual children participated in the study with

equal number of children assigned in the two conditions

(Conventional and Non-conventional). The criterion for partici-

pation was the same as in Experiment 1. An additional three

children were excluded from the sample due to inattentiveness.

Materials and procedure. The applied stimuli and the

procedure were identical to the ones used in Experiment 1 with

the exception that during the test phase, the Swedish audio text

was replaced by a Hungarian (native) text. The length of the audio

stimulus and the duration of the first utterance were matched to

those in Experiment 1.

Results. An alpha level of .05 was used for all statistical tests.

Age and sex were first entered into all of the models used in the

analyses, but were later removed as they were not significant in

any of the cases.

Pair-wise analysis of the percentages of the aggregated looking

times during the three familiarization videos revealed a significant

effect of condition, with children looking overall longer in the

Conventional condition (d(25) = 3.08, p = 0.009). However, the

difference between looking times was relatively small with a mean

of 99 percent in the Conventional condition and 95 percent in the

Non-conventional condition.

A GLM analysis on the total visit durations in the test phase

yielded a significant effect of condition (F(1, 24) = 24.34, p,0.001)

and target person (F(1, 24) = 4.34, p = 0.048) in the before time
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window. Children spent more time looking at the model than at

the other person and they looked longer in the Non-conventional

than the Conventional condition (Conventional/model: 2.82 sec;

Conventional/other: 1.99 sec; Non-conventional/model: 3.55 sec;

Non-conventional/other: 2.53 sec). No effects were found in the

after time-window (Conventional condition/model: 2.69 sec; Con-

ventional condition/other: 2.21 sec; Non-conventional condition/

model2.65 sec; Non-conventional condition/other: 2.47 sec, see

also Figure 3).

Analyzing the direction of the first fixations we found an effect

of the experimental condition in the before (x2 = 3.85, p = 0.05) time

window showing that most of the children in the Conventional

condition fixated on the model first (9 out of 13 participants) while

the majority of children in the Non-conventional condition fixated

on the other person first (9 out of 13 participants). However, after

the onset of the stimulus there was no difference between

conditions (x2 = 0.16, p = 0.69) with approximately the same

number of children looking at the model first in both conditions

(7 and 8 in the Conventional and Non-conventional condition,

respectively). Results are depicted in Figure 4.

Discussion
In this experiment we investigated whether 2-year-old children

form similar representations of a person based on the observed

level of conventionality in their tool using habits as they do based

on the language they speak. This design allowed us to test whether

children would associate a foreign and a native language

differentially to people based on the conventionality of his

behavior. We found that children associated a foreign language

to the model if he had previously performed goal-directed actions

in a non-conventional way, but formed an association between the

foreign language and the other person if previously the model had

been seen to act in a conventional way, making it unlikely that he

was the source of the foreign language utterance. On the other

hand, we found no evidence of children differentially associating a

native language to the two men. The latter result indicates that

different characteristics along which we form judgments about a

person (or possibly about social group membership) may be

organized hierarchically, and language represents a stronger cue

than certain other qualities (in this case tool-use, but see [21]).

Children meet a vast number of people every day that differ along

countless traits but with a few exceptions they share a commonly

spoken tongue. Therefore hearing a text in their native language

will come as no surprise to them and will probably not elicit such a

Figure 1. Total looking times in the test phase of Experiment 1. The duration of overall looking times at the two photographs (depicting the
model and the other person) in the Conventional and Non-conventional condition, presented separately for the periods before and after the onset of
the foreign language stimulus.
doi:10.1371/journal.pone.0101680.g001

Figure 2. Distribution of first fixations after the onset of the audio stimulus in Experiment 1. Number of children looking first at the
model and at the other person in the Conventional and the Non-conventional condition after hearing the foreign language text.
doi:10.1371/journal.pone.0101680.g002
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strong response from children. Supposedly this is reflected in the

fact that we found no differences in Experiment 2.

First fixations were chosen as the subject of analyses as an

indication of participants’ expectation about who is more likely to

be the source of the foreign language. Since children were

presented with photographs, the question of to whom the voice

belongs is rather ambiguous, which becomes evident to partici-

pants once they start to visually explore the static stimuli.

However, the direction of the first fixation provides information

about children’s expectations before the realization that the visual

stimuli will not help clear the ambiguity.

Analyzing the total visit durations in the test phase, we found a

preference towards the model before the onset of the audio

stimulus. This suggests that familiarity did have an effect in the test

phase, but preferences based on mere familiarity faded away by

the time the audio stimulus started and were also suppressed by the

conflicting information that was provided about the model’s

behavioral habits (this is reflected in the between-conditions

difference in first fixations in Experiment 1 and the even

distribution of first fixations in Experiment 2).

Our results suggest that children take the familiarity and the

conventionality of performed actions into account in forming

representations about a person, and they generalize to other

qualities (in this case, language) of the person based on this

information. The phenomenon that even young children organize

information about people systematically has been recently shown

in a study where 6-month-old infants matched a non-native

language to an other-race face [31]. This study, similarly to ours

analyzed the looking-time patterns with photographs and spoken

texts as stimuli.

Spoken language has been shown to occupy a prominent role in

children’s representations of humans. Children not only prefer

people belonging to the same linguistic group as themselves [18],

but they extend this preference to objects associated with a

linguistic in-group [20], and they selectively learn from people

speaking their own language [19,32]. This study has demonstrated

that these representations are not constrained to the domain of

language but are possibly part of a wider module designated to

reason about humans in terms of familiarity and conventionality of

their behavior. These characteristics are ultimately indications of

whether a person is in possession of the same cultural knowledge as

oneself.

Differentiating between people based on whether they share the

same cultural knowledge has great adaptive value in managing

every day life. In conducting interactions with others we

unconsciously rely on an immense amount of shared knowledge

Figure 3. Looking times in the test phase of Experiment 2. The duration of overall looking times at the two photographs (depicting the model
and the other person) in the Conventional and Non-conventional condition, presented separately for the periods before and after the onset of the
native language stimulus.
doi:10.1371/journal.pone.0101680.g003

Figure 4. Distribution of first fixations after the onset of the audio stimulus in Experiment 2. Number of children looking first at the
model and at the other person in the Conventional and the Non-conventional condition after hearing the native language text.
doi:10.1371/journal.pone.0101680.g004
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without which our interactions would be infinitely more difficult,

unsuccessful or even dangerous (think of the example of driving on

the inappropriate side of the road).

From a developmental point of view, this differentiation also

gains great importance as children are in the process of acquiring

the necessary cultural knowledge to become a competent member

of a particular society. For this, they must be able to identify

reliable sources information, whose knowledge is likely to prove

useful to them as well (see [20]). It is also worth noticing that

children already at the age of two are extremely sensitive to

violations of norms [33], which means that they are equipped with

the ability to form judgments of violating or adhering to social

conventions.

In sum, this study has demonstrated that young children rely on

the familiarity of tool using actions in forming judgments about a

person and these representations are convergent with the ones

based on language use. We propose that these two characteristics

are alike in that they both belong to the body of culturally

accumulated and shared knowledge. This study opens the ground

for further investigations aiming to test the potential role that cues

of culturally shared knowledge play in representing social groups.

Appendix

Detailed description of the video stimuli
1. Food vs. Hair. The setup includes a fork and a brush

(tools), a plate of food and the model’s hair being messy

(implication of goals). In the Conventional condition the model

uses the fork to eat some potato from a plate, while in the Non-

conventional condition the model uses the fork to brush his hair.
2. Liquid vs. Locket. The setup includes a key and a spoon

(tools), a glass of liquid and a locket (implications of goals). In the

Conventional condition the model uses the key to open the locket,

while in the Non-conventional condition the model uses the key to

stir the liquid.
3. Banana vs. Paper. The setup includes a knife and a pair

of scissors (tools), a banana and some crepe paper (implications of

goals). In the Conventional condition the model uses the scissors to

cut the paper, while in the Non-conventional condition the model

uses them to cut a banana.

Author Contributions

Conceived and designed the experiments: KO FE GB IK. Performed the

experiments: KO FE GB. Analyzed the data: KO FE GB IK. Wrote the

paper: KO FE GB IK.

References

1. Boyd R, Richerson PJ (2009) Culture and the evolution of human cooperation.

Philos Trans R Soc Lond B Biol Sci 364(1533): 3281–3288.
2. Tomasello M, Carpenter M, Call J, Behne T, Moll H (2005) Understanding and

sharing intentions: The origins of cultural cognition. Behav Brain Sci 28 (5):

675–735
3. Fiske ST (2000) Stereotyping, prejudice, and discrimination at the seam between

the 305 centuries: Evolution, culture, mind, and brain. Eur J Soc Psychol 30(3):
299–322.

4. Bahrick LE, Netto D, Hernandez-Reif M (1998) Intermodal Perception of Adult

and Child Faces and Voices by Infants. Child Dev 69(5): 1263–1275.
5. Leinbach MD, Fagot BI (1993) Categorical habituation to male and female

faces: Gender schematic processing in infancy. Infant Behav Dev 16(3): 317–
332.

6. Miller CL (1983) Developmental changes in male/female voice classification by
infants. Infant Behav Dev 6: 313–330.

7. Poulin-Dubois D, Serbin LA, Kenyon B, Derbyshire A (1994) Infants’

intermodal knowledge about gender. Dev Psychol 30: 436–442.
8. Quinn PC, Yahr J, Kuhn A, Slater AM, Pascalis O (2002) Representation of the

gender of human faces by infants: A preference for female. Perception 31: 1109–
1121.

9. Walker-Andrews AS, Bahrick LE, Raglioni SS, Diaz I (1991) Infants’ bimodal

perception of gender. Ecol Psychol 3: 55–75.
10. Baron AS, Banaji MR (2006) The Development of Implicit Attitudes Evidence

of Race Evaluations From Ages 6 and 10 and Adulthood. Psychol Sci 17(1): 53–
58.

11. Dunham Y, Baron AS, Banaji MR (2008) The development of implicit

intergroup cognition. Trends Cogn Sci 12 (7): 248–253.
12. Hirschfeld LA. (1995) Do children have a theory of race? Cognition 54: 209–

252.
13. Hirschfeld LA (1996) Race in the Making. Cambridge: MIT Press.

14. Kelly DJ, Quinn PC, Slater AM, Lee K, Gibson A, et al. (2005) Three-month-
olds, but not newborns, prefer own race faces. Dev Sci 8(6): 31–36.

15. Tajfel H, Billig MG, Bundy RP, Flament C (1971) Social categorization and

intergroup behavior. Eur J Soc Psychol 1(2): 149–178.
16. He Z, Baillergeon R (2012) Expectations about Co-retaliation in Toddlers.

Poster Presented at the BCCCD12, Budapest, Hungary, 12–14 January 2012.
17. Kinzler KD, Spelke ES (2011) Do infants show social preferences for people

differing in race? Cogn 119(1), 1–9.

18. Kinzler KD, Dupoux E, Spelke ES (2007) The native language of social
cognition. Proc Natl Acad Sci U S A 104(30): 12577–12580.

19. Kinzler KD, Corriveau KH, Harris PL (2011) Children’s selective trust in

native-accented speakers Dev Sci 14(1): 106–111.
20. Kinzler KD, Dupoux E, Spelke ES (2012) ‘Native’ Objects and Collaborators:

Infants’ Object Choices and Acts of Giving Reflect for Native over Foreign

Speakers. J Cogn Dev 13(1): 67–81.
21. Kinzler KD, Shutts K, DeJesus J, Spelke ES (2009) Accent trumps race in

guiding children’s social preferences. Soc Cogn 27(4): 623–634.
22. Turner J, Hogg MA, Oakes PJ, Reicher SD, Wetherell MS (1987) Rediscovering

the social group: A social categorization theory. Oxford: B. Blackwell.

23. Sherif M, Harvey OJ, White BJ, Hood WR, Sherif CW (1961) Intergroup
cooperation and competition: The Robbers Cave experiment.

24. Sidanius J, Pratto F (1993) The inevitability of oppression and the dynamics of
social dominance. In: Sniderman PM, Tetlock PE, Carmines EG, editors.

Prejudice, politics, and the American dilemma. Stanford: Stanford University
Press. pp. 173–211.

25. Sperber D, Hirschfeld LA (2004) The cognitive foundations of cultural stability

and diversity. Trends Cogn Sci 8(1): 40–46.
26. Cosmides L, Tooby J, Kurzban R (2003) Perceptions of race. Trends Cogn Sci

7(4): 173–179.
27. Csibra G, Gergely G (2006) Social learning and social cognition: The case for

pedagogy. In: Munakata Y, Johnson HM, editors. Processes of change in brain

and cognitive development. Attention and performance XXI. Oxford: Oxford
University Press. pp. 249–274.

28. Gergely G, Csibra G (2006) Sylvia’s recipe: The role of imitation and pedagogy
in the transmission of cultural knowledge. In: Levenson S, Enfield N, editors.

Roots of human sociality: Culture, cognition, and human interaction. Oxford:

Berg Publishers. pp. 229–255.
29. Moon C, Cooper RP, Fifer WP (1993) Two-day-olds prefer their native

language. Infant Behav Dev 16(4): 495–500.
30. McElreath R, Boyd R, Richerson P (2003) Shared norms and the evolution of

ethnic markers. Curr Anthropol 44(1): 122–130.
31. Uttley L, de Boisferon H, Dupierrix E, Lee K, Quinn PC, et al. (2013) Six-

month-old infants match other-race faces with a non-native language. Int J Behav

Dev 1–6.
32. Buttelmann D, Zmyj N, Daum M, Carpenter M (2012) Selective Imitation of In-

Group Over Out-Group Members in 14-Month-Old Infants. Child Dev 84(2):
422–428.

33. Rakoczy H, Warneken F, Tomasello M (2008) The sources of normativity:

Young children’s awareness of the normative structure of games. Dev Psychol
44(3): 875.

Social Categorization by Cues of Sharing Knowledge

PLOS ONE | www.plosone.org 6 July 2014 | Volume 9 | Issue 7 | e101680


