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Across two studies, we explored cultural differences in children’s
imitation and transmission of inefficient actions. Chinese
American and Caucasian American preschoolers (N = 115) viewed
either one or three models using two inefficient tools to perform
two different tasks. In the video, when the model(s) performed
the task, only the inefficient tool was available; thus, their choice
to use that tool could be considered rational. Next, children were
invited to complete the task with either the inefficient tool or an
efficient alternative. Whereas the two cultural groups imitated a
single model at similar rates, Chinese American children imitated
significantly more than Caucasian American children after viewing
a consensus. Similar results were found when exploring differences
in information transmission. The Chinese American children were
significantly more likely than their Caucasian American peers to
instruct using an inefficient tool when they had initially viewed a
consensus demonstrate it. We discuss these findings with respect
to differences in children’s use of social versus task-specific cues
for learning and teaching.
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Introduction

Children learn much about the world from observing and imitating the actions of others (Legare &
Nielsen, 2015). Indeed, imitation is one of the main mechanisms for the faithful transmission of cul-
tural information across individuals and across generations (Hopper, Flynn, Wood, & Whiten, 2010;
Whiten, 2005). Imitation as a mechanism is not without costs, however. Children are prone to over-
imitate a model’s questionable actions—even if those actions are not required to achieve the particular
goal (Horner & Whiten, 2005; Kenward, 2012; Keupp, Behne, & Rakoczy, 2013; Lyons, Young, & Keil,
2007; Nielsen & Tomaselli, 2010) or if they lead to sacrificing the intended goal itself (DiYanni &
Kelemen, 2008; DiYanni, Nini, & Rheel, 2011; DiYanni, Nini, Rheel, & Livelli, 2012).

However, it is not the case that children copy seemingly questionable actions indiscriminately.
Theoretical accounts have highlighted ‘‘cultural transmission biases” (Boyd & Richerson, 1985;
Rendell et al., 2011) that focus on characteristics of the model (i.e., traits of the model that are consistent
across time) (Buttelmann, Zmyj, Daum, & Carpenter, 2013; Cook & Smothergill, 1973; Garrett &
Cunningham, 1974; Zmyj, Buttelmann, Carpenter, & Daum, 2010; see Wood, Kendal, & Flynn, 2013,
for a review) as well as characteristics of the situation (i.e., aspects that may change from one situation
to another). In the current study, we explored children’s relative weighting of different characteristics
of the situation when deciding whether to imitate and teach new information to others. Situation-
specific characteristics include both social components (i.e., the social context surrounding a task)
and task-specific components (i.e., elements of the behavior itself). Little research has directly explored
the relative influence of social versus task-specific variables when exploring children’s situation-
specific imitation strategies. Below, we review children’s use of social and task-specific components
when deciding whether or not to imitate before turning to the current research design.

A large body of research indicates that children are readily influenced by social information in
learning situations. For example, children are sensitive to whether or not pedagogical cues are present
(Buchsbaum, Gopnik, Griffiths, & Shafto, 2011; Kiraly, Csibra, & Gergely, 2013; Phillips, Seston, &
Kelemen, 2012; see also Csibra & Gergely, 2006; Csibra & Gergely, 2009; Csibra & Gergely, 2011),
whether or not the model’s actions were intentional (Carpenter, Akhtar, & Tomasello, 1998;
Meltzoff, 1995), and who is present when children are asked to copy a previously demonstrated task
(DiYanni et al., 2011; Nielsen & Blank, 2011). Children are also influenced by whether an action was
performed by a majority or a single model (Bond & Smith, 1996; Chen, Corriveau, & Harris, 2013; Chu,
1979; Corriveau & Harris, 2010; Corriveau, Kim, Song, & Harris, 2013; DiYanni, Corriveau, Kurkul,
Nasrini, & Nini, 2015; Haun, Rekers, & Tomasello, 2012; Herrmann, Legare, Harris, & Whitehouse,
2013; McGuigan & Robertson, 2015). Children’s sensitivity to information presented by a majority
is not limited to their imitation; in situations where an individual is presented with a group of infor-
mants who acquiesce about some piece of new information, children are more persuaded to trust
information from the group than a conflicting piece of information that comes from a single informant
(e.g., Corriveau, Fusaro, & Harris, 2009; Fusaro & Harris, 2008). Children’s preference for a consensus
has been found even when the larger group presents information that is questionable or blatantly
inaccurate (e.g., Asch, 1956; Corriveau & Harris, 2010; Haun & Tomasello, 2011; McGuigan &
Robertson, 2015). This tendency to conform to the majority has been found in multiple species
(Claidière & Whiten, 2012) and in multiple cultures (e.g., Frager, 1970; Mejia-Arauz, Rogoff, Dexter,
& Najafi, 2007; Sistrunk, Clement, & Guenther, 1971; Williams & Sogon, 1984; see Bond & Smith,
1996, for a review).

Other research indicates that task-specific components influence children’s imitation. The outcome
of a behavior, such as whether the start and end states are the same (Legare, Wen, Herrmann, &
Whitehouse, 2015) or whether a physical–causal goal is apparent or presented in the instructions
(Clegg & Legare, 2016b; Williamson & Markman, 2006; Yu & Kushnir, 2014), affects children’s imita-
tion. Children are also sensitive to the kinds of objects being used in a behavior (Horner & Whiten,
2005) and what objects are available to actors. For example, 14-month-olds were more likely to use
their heads to turn on a light after a model did so only when the model’s hands were free and she
could have used them but chose not to do so (Gergely, Bekkering, & Kiraly, 2002). When the model’s
hands were occupied by a blanket, children rationalized that this was the reason she did not use her
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hands, but the children used their own unoccupied hands to perform the action. Thus, what objects are
available to actors may affect whether or not their actions could be considered rational given the cir-
cumstances (Gergely & Csibra, 2003; Kiraly et al., 2013).

To our knowledge, no research has explored children’s relative weighting of social and
task-specific components in the same research design. In the current study, we examined children’s
imitation of a model’s inefficient action and subsequent transmission of that action to a third party.
We asked whether children’s imitation and transmission of the action would be influenced by
whether the action was presented by a consensus or a single model (a social cue) and by whether
children recognized the difference in rationale between a model’s circumstances and their own
(a task-specific cue).

We also explored the possibility that children’s weighting of these two strategies might vary
based on individual differences in the children’s cultural background. Several studies have found
that individuals from collectivistic cultures are more likely to defer to a majority, and perhaps
more likely to value social information in general, than are adults from individualistic cultures
(Bond & Smith, 1996; Huang & Harris, 1973; Meade, 1973; Mesoudi, Chang, Murray, & Lu, 2015;
Toelch, Bruce, Newson, Richerson, & Reader, 2014). This cultural difference has also been found
in studies with children (e.g., Chu, 1979; Clegg & Legare, 2016a; Corriveau & Harris, 2010;
Corriveau et al., 2013; DiYanni et al., 2015). However, no studies to date have examined how
children weight social versus task-specific information when both are present, nor have any
studies explored how culture might result in differences in children’s strategizing. The current
study further explored the role of cultural background by including a sample of Caucasian
American children (all of whom were at least second-generation Americans) and a sample of
first-generation Chinese American children.

We presented children with either one model or three models who performed an inefficient action
(using a non-optimal tool to complete a task). However, the model’s (models’) use of the inefficient
tool was rational because she (they) had no other tool options available for task completion. Children
were then invited to choose between the non-optimal tool and a more efficient tool to complete the
task. If children rationalized the model’s (models’) use of the inefficient tool but avoided it for them-
selves since they had a better option available to them, it would suggest that they were privileging
task-specific cues. On the other hand, they might be persuaded more by social cues, choosing to copy
the model’s (models’) demonstration more often when three models used an inefficient tool than
when just one did. Finally, we examined whether children’s cultural background would play a role
in determining whether children chose a more rational path (i.e., choosing the Functionally Affordant
tool) or a more conformist path (i.e., choosing the Non-Affordant tool). Based on previous research, we
expected that the children in our Chinese American sample would be more likely to copy the model’s
(models’) use of the inefficient (Non-Affordant) tool than would those in our Caucasian American sam-
ple. In contrast, we anticipated that children in our Caucasian American sample would be more likely
to select the Functionally Affordant tool.

In addition to measuring the influence of each of the above factors on children’s imitation, we
were interested in how children would transmit the information provided by the model(s). Previous
research has suggested that imitation is used as a mechanism for the faithful transmission of cultur-
ally relevant information (e.g., Clegg & Legare, 2017; Flynn & Whiten, 2008; Hopper et al., 2010;
Whiten & Flynn, 2010; but see Zwirner & Thornton, 2015) and that children often imitate and
over-imitate because they perceive a model’s actions to be normative (Gardiner, Greif, &
Bjorklund, 2011; Kenward, 2012; McGuigan & Robertson, 2015; see also Legare et al., 2015). Chil-
dren also transmit and reinforce behaviors that they perceive as normative to peers (Clegg &
Legare, 2016b; Kenward, Karlsson, & Persson, 2011). Therefore, we asked children to teach a third
party to perform the task in order to determine whether they would faithfully transmit the mech-
anism used to solve the task to another individual. To our knowledge, this is the first study to
explore how children decide to instruct another to complete a task when the information they
themselves were given was questionable. We were also interested in exploring whether there would
be cultural differences in how children encoded and subsequently transmitted the information
about the novel tools.
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Study 1

Method

Participants
A total of 79 3- to 5-year-old children participated (39 girls; Mage = 55.0 months, SD = 8.9,

range = 36–71). Of this sample, 41 children were Caucasian American (17 girls; Mage = 52.3 months,
SD = 9.9, range = 36–71) and 38 children were first-generation Chinese American (i.e., both parents
were born in China and the child was born in the United States; 22 girls; Mage = 58.0 months,
SD = 6.5, range = 39–71). Children were recruited from local preschools in the U.S. Northeast and
received a small token for participation (e.g., stickers). Ethnicity information was collected via parental
report. Although information on socioeconomic status was not collected, the preschools served pre-
dominantly middle- to upper-middle- class populations.

Materials
Five Caucasian female college-aged actors,2 four novel tools, three sandwich cookies, and six bowls

were used as stimuli.
Fig. 1 depicts the two tool sets. For the cookie-crushing task, the Functionally Affordant tool was

composed of a firm handle vertically attached to a wooden circular base with a flat bottom, making
it efficient for crushing cookies. The Non-Affordant tool was composed of a metal U-shaped handle
and fuzzy pom-poms, making it inefficient for crushing cookies (note that cookies could be crushed
by exerting a great deal of force or by turning the tool upside down and using the handle).

For the water-moving task, the Functionally Affordant tool was a cup-shaped object composed of
rubber that was approximately 4 in. in diameter at the top, narrowing to approximately 1½ in. in
diameter on the bottom. The Non-Affordant tool was a flat, flimsy rubber square approximately
6 in. wide, making it inefficient for moving water from one bowl to another (note that water could
be moved a few drops at a time, but it would take a good deal of time and effort to fully transfer
the water from one bowl to another in this way).

To confirm that preschoolers viewed the tools as functionally affordant and non-affordant, both
pairs of tools were pilot tested with a group of 16 children (5 girls; Mage = 48.8 months, SD = 7.4,
range = 39–61). Children were presented with the two sets of tools and the two tasks (task order coun-
terbalanced across children) and were asked which tool would be the best to use to perform the task
(crush the cookie or move the water from one bowl to another). When presented with the two cookie-
crushing tools, 81.2% of preschoolers selected the Functionally Affordant tool as the best one to use for
crushing cookies. When presented with the two water-moving tools, 100% of preschoolers selected the
Functionally Affordant tool as the best one to use for moving water.

In addition, children in the pilot study were introduced to a gender-neutral puppet named Sam.
They were asked to teach Sam how to crush a cookie or how to move some water. Of the two trials,
children chose to teach with the Functionally Affordant tool an average of 1.87 times (or 93.5% of the
time).

Procedure
All test sessions were conducted by a female experimenter who was unfamiliar to the children. The

experimenter did not play any of the parts in any of the videos.

Baseline exposure. Children were first exposed to the tools, a cookie, and two bowls of water and were
asked whether they had seen the tools before or knew what the tools were used for. No child sponta-
neously made contact with the cookie with either tool from the cookie-crushing set, spontaneously
associated either tool from the water-moving set with the bowls of water, or suggested the correct
tool use.
2 Previous research indicates that children attend to consensus information provided by consensus groups composed of racial
in-group and out-group members (Chen et al., 2013). Based on these findings, we anticipated that all children would be sensitive to
consensus information regardless of racial group status.



                
Fig. 1. Tool sets used in Study 1. The cookie-crushing set is on the left. The Functionally Affordant tool for each set is on the left
of each picture.
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Next, children watched two sets of task modeling video clips (cookie crushing and water moving;
order counterbalanced across participants). Immediately following the viewing of each video, children
were given a tool choice trial. Children were then asked memory check questions to test their recall of
the videos. Finally, two teaching trials were included to assess how children would pass on what they
had learned from the videos to a third party.
Task modeling. Each set of task modeling videos (cookie crushing or water moving) consisted of two
clips: one that focused on the Functionally Affordant tool and one that focused on the Non-
Affordant tool (order of clips counterbalanced).

In the Functionally Affordant clip, children watched a discussion between two women (the narrator
and her friend) centered around crushing cookies or moving water. In both segments, the friend
extracts the Functionally Affordant tool from her purse and places it on the table (30 s total) before
stating that she will go home to engage in the action. No other references to the tool were made.

The Non-Affordant clip was varied across participants. Half of the children watched the single model
clips (21 Caucasian American children: 8 girls; Mage = 48.1 months; 18 Chinese American children: 7
girls; Mage = 59.2 months). The remaining half watched the consensus clips (20 Caucasian American
children: 9 girls; Mage = 56.7 months; 20 Chinese American children: 15 girls; Mage = 57.0 months).

All Non-Affordant clips began with the narrator asking the model(s) to demonstrate the task. For
example, in the cookie-crushing clip, the narrator said, ‘‘I see we have some cookies here. If you
had to crush a cookie for a pie, can you show me how you would do it?” In the water-moving clip,
she said, ‘‘I see we have some containers here. If you had to move water out of a sink, can you show
me how you would do it?” In the consensus clips, all three models had cookies/water in front of them.
Each model, in turn, picked up the Non-Affordant tool, said ‘‘This is how I would do it,” and used the
tool three times (nine times total). In the single model clips, the model had three sets of cookies/water
in front of her. She chose the Non-Affordant tool, said ‘‘This is how I would do it,” and used the tool
three times. She then nodded, used the tool three additional times, repeated ‘‘This is how I would
do it,” and used the tool three more times (nine times total). The duration of each video was 30 s.
Tool choice trials. After viewing each set of video clips, children were presented with both the Func-
tionally Affordant tool and the Non-Affordant tool and were asked to state which tool they would need
if they were required to complete the task. Children’s first choice was noted. Children were then given
the opportunity to try the task themselves (crush the cookie or move the water).
Memory check. Immediately following the two tool choice trials, children were asked two memory
check questions. Children were presented with the two tools and a still frame of the model(s) in
the video (no tools visible) and were asked (a) ‘‘Did she have both of these things on the table, or
did she only have one of them?” (the question was repeated twice more for the consensus condition)
and (b) ‘‘Can you tell me which one she used to crush the cookie/move the water?” In the consensus
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condition, the experimenter pointed to each model in turn, asking, ‘‘Which one did she use?” Children
were given 1 point for answering each memory question correctly (maximum = 4).

Teaching. Finally, children were presented with two teaching trials. The experimenter introduced the
gender-neutral puppet, Sam, and said, ‘‘Samwants to crush a cookie for a pie/move some of this water,
but doesn’t know how to do that. Can you teach Sam how to crush a cookie/move the water?” The
experimenter noted the child’s first tool choice.

Results

Memory check
Results from the memory check questions indicated that most children remembered the actions on

the video (M = 3.32, SE = 0.12). This score exceeded what would be expected by chance, t(78) = 10.95,
p < .001, d = 2.48. Performance on the memory task did not differ by race (Caucasian American:
M = 3.15, SE = 0.19; Chinese American: M = 3.50, SE = 0.13), t(77) = 1.48, ns, by number of models in
the video (single model: M = 3.31, SE = 0.17; consensus: M = 3.32, SE = .017), t(77) = �0.07, ns, or by
task type (cookie crushing: M = 1.68 [of 2], SE = 0.007; water moving: M = 1.63 [of 2], SE = 0.07),
t(78) = 0.62, ns. Based on these findings, we retained all children in the sample for all further analyses.

Children’s likelihood of selecting the Functionally Affordant tool
Tool choice coding. For both tasks, children were given a score of 0 when they chose the Non-Affordant
tool and 1 when they chose the Functionally Affordant tool (maximum = 2). Thus, lower scores indi-
cate higher rates of imitating.

Preliminary multinomial logistic analyses examining children’s likelihood of selecting the Func-
tionally Affordant tool included gender and age (in months) as main effects. There were no differences
in overall rates of children selecting the Functionally Affordant tool in either task (imitation or teach-
ing) based on gender or age. Therefore, all remaining analyses consider children of both genders and
all ages together.

Imitation. Inspection of Fig. 2 indicates that children chose to imitate at similar rates in the single
model condition (MCaucasian American = 1.00, SE = 0.20; MChinese American = 1.06, SE = 0.19). By contrast, in
the consensus condition, Caucasian American children selected the Functionally Affordant tool at
higher rates (M = 1.00, SE = .19) than the Chinese American children (M = .45, SE = .14).

To confirm the difference in imitation rates, we conducted a multinomial logistic regression to
examine the effects of condition (single model or consensus) and cultural background (Caucasian
American or Chinese American) on children’s likelihood of selecting the Functionally Affordant tool
(comparisons: one selection or two selections vs. only selecting the Non-Affordant tool). Table 1 dis-
plays children’s likelihood of selecting the Functionally Affordant tool during the imitation task by
condition (0 = single model) and cultural background (0 = Caucasian American). There was a signifi-
cant interaction between condition and cultural background, v2(2) = 11.02, p = .004. This interaction
indicates that the effect of condition was dependent on cultural background; Chinese American chil-
dren were less likely to select the Functionally Affordant tool (once or twice) in the consensus condi-
tion than they were in the single model condition, whereas Caucasian American children selected the
Functionally Affordant tool at similar rates across both conditions.

Teaching. Fig. 3 depicts the total number of trials that children taught using the Functionally Affordant
tool by cultural background (Caucasian American or Chinese American) and condition (single model or
consensus). Inspection of Fig. 3 indicates that children chose to teach using the Functionally Affordant
tool at similar rates in the single model condition (MCausasian American = 1.30, SE = 0.18; MChinese Ameri-

can = 1.00, SE = 0.19). By contrast, in the consensus condition, Caucasian American children selected
the Functionally Affordant tool at higher rates (M = 1.00, SE = 0.18) than the Chinese American chil-
dren (M = 0.50, SE = 0.14).

To confirm the difference in teaching rates, we conducted a multinomial logistic regression to
examine the effects of condition (single model or consensus) and cultural background (Caucasian
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Fig. 2. Total numbers of selections of the Functionally Affordant (FA) tool by model condition and children’s cultural group in
Studies 1 and 2. Error bars represent standard errors of the means.

Table 1
Results of multinomial logistic regression examining the likelihood of children selecting the Functionally Affordant tool during the
imitation task by condition and cultural background.

95% CI for odds ratio

b (SE) Lower Odds ratio Upper

Selecting Functionally Affordant tool one time vs. not selecting at all
Intercept �0.32 (0.47)
Cultural background 0.79 (0.74) 0.52 2.20 9.30
Condition 1.01 (0.85) 0.52 2.75 14.44
Cultural Background � Condition �2.69 (1.21)* 0.07 0.01 0.74

Selecting Functionally Affordant tool two times vs. not selecting at all
Intercept �2.40 (1.04)*

Cultural background 2.73 (1.20)* 1.47 15.40 160.97
Condition 3.50 (1.24)** 2.91 33.00 374.31
Cultural Background � Condition �4.06 (1.45)** 0.00 0.02 0.30

Note. CI, confidence interval. Reference categories for cultural background and condition are Chinese American and consensus,
respectively. R2 = .20 (Cox–Snell) and .23 (Nagelkerke). Model v2(6) = 17.79, p = .007.

* p < .05.
** p < .01.
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American or Chinese American) on children’s likelihood of teaching with the Functionally Affordant
tool (comparisons: one selection or two selections vs. only teaching the Non-Affordant tool). Table 2
displays children’s likelihood of teaching with the Functionally Affordant tool by condition and cul-
tural background. There was a marginally significant interaction (p = .058) between cultural back-
ground and condition on children’s likelihood of selecting the Functionally Affordant tool twice
versus not selecting the Functionally Affordant tool at all. Follow-up Fisher’s exact tests indicate that
children in the single model condition were equally likely to teach with the Functionally Affordant
tool twice (vs. teaching with the Functionally Affordant tool once or not at all; p = 1.00). In the consen-
sus condition, Caucasian American children were more likely than Chinese American children to teach
with the Functionally Affordant tool twice (vs. teaching with the tool once or not at all; p = .044).

Relation between imitation and teaching. Finally, to explore the relation between imitation rates and
the transmission of cultural information, we ran a generalized linear mixed model (GLMM; binary
logistic regression fit to probit curve) on children’s likelihood of teaching with the Functionally Affor-
dant tool with condition (single model or consensus), cultural background (Caucasian American or
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Fig. 3. Total numbers of times children taught with the Functionally Affordant (FA) tool by model condition and children’s
cultural group in Studies 1 and 2. Error bars represent standard errors of the means.

Table 2
Results of multinomial logistic regression examining the likelihood of children teaching with the Functionally Affordant tool by
condition and cultural background.

95% CI for odds ratio

b (SE) Lower Odds ratio Upper

Selecting Functionally Affordant tool one time vs. not selecting at all
Intercept �0.54 (0.48)
Cultural background 0.39 (0.73) 0.35 1.47 6.17
Condition 0.88 (0.75) 0.55 2.40 10.53
Cultural Background � Condition �1.19 (1.10) 0.04 0.30 2.61

Selecting Functionally Affordant tool two times vs. not selecting at all
Intercept �2.49 (1.04)*

Cultural background 2.49 (1.17)* 1.21 12.00 118.89
Condition 2.67 (1.20)* 1.36 14.40 152.53
Cultural Background � Condition �2.67 (1.41)s 0.04 0.07 1.10

Note. CI, confidence interval. Reference categories for cultural background and condition are Chinese American and consensus,
respectively. R2 = .12 (Cox–Snell) and .14 (Nagelkerke). Model v2(6) = 10.38, p = .110.
s p = .058.
* p < .05.
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Chinese American), imitation tool selection (Functionally Affordant or Non-Affordant), and participant
as a random effect. Table 3 displays the relation between children’s likelihood of teaching with
the Functionally Affordant tool and condition, cultural background, and tool selected in the imitation
task.

There was a significant main effect of imitation tool selection on children’s likelihood of teaching
with the Functionally Affordant tool. Children who selected the Functionally Affordant tool in the imi-
tation task were 6.74 times more likely to teach with the Functionally Affordant tool than children
who did not. Thus, children who selected the Functionally Affordant tool in the imitation task tended
to also teach with the Functionally Affordant tool.
Discussion

The results of Study 1 indicate that children of Chinese American descent were more likely than
their Caucasian American peers to be influenced by the actions of a consensus. This finding is in line



Table 3
Results of GLMM examining the relation between children’s tool selection in the imitation task and the teaching task.

95% CI for odds ratio

b (SE) Lower Odds ratio Upper

Intercept �0.86 (0.36)*

Cultural background �0.34 (0.45) 0.29 0.71 1.73
Condition �0.21 (0.44) 0.35 0.81 1.91
Imitation tool selection 1.91 (0.43)*** 2.93 6.74 15.54
Cultural Background � Condition �0.21 (0.65) 0.23 0.81 2.92

Note. CI, confidence interval. Reference categories for cultural background, condition, and tool selection are Chinese American,
consensus, and Functionally Affordant, respectively.

* p < .05.
*** p < .001.
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with previous work that has found higher rates of conformity to a majority among those of Asian
descent than among those of European descent (for adults: Bond & Smith, 1996; Huang & Harris,
1973; Meade, 1973; for children: Chu, 1979; Corriveau & Harris, 2010; Corriveau et al., 2013;
DiYanni et al., 2015). Despite having a rational explanation for the model’s (models’) behavior—that
is, that they each used the Non-Affordant tool because it was the only tool available to them—children
of Chinese American descent were more likely to persist in copying the model’s (models’) behavior
even though the children themselves had a more functionally affordant alternative available. Chil-
dren’s memory for the model’s (models’) actions and for which tools were available to the model
was strong. Therefore, it cannot be argued that Chinese American children in the consensus group
strongly preferred the Non-Affordant tool because they believed that the model(s) had in any way cau-
tioned against the use of the Functionally Affordant tool.3

Moreover, the results of the teaching trials also indicate a difference between Caucasian American
and Chinese American children. Even after trying the tool, and likely discovering its futility, Chinese
American children in the consensus condition more frequently chose to teach a third party that the
Non-Affordant tool was the most appropriate one for the task. By implication, the information pro-
vided by the consensus was so powerful that it led these Chinese American children to encode this tool
as the one that should be used.

However, an alternative interpretation of these findings is that children displayed a preference for
the Non-Affordant tool not because of a sensitivity to normative information but rather because all
children received more exposure to that tool during the training period. Although pilot testing sug-
gested that children should recognize that the Functionally Affordant tool was most efficient for the
task, children did not see the Functionally Affordant tool modeled during the training period. Thus,
it is plausible that the information provided by the models was so strong that it overshadowed any
initial biases about the tools’ functionalities—and the model information might be especially salient
in the consensus conditions where the Non-Affordant tool was used three times per model. Note that
although this interpretation can account for differences in imitation and teaching across model con-
ditions, it provides no rationale for our demonstrated differences in imitation and teaching across
our cultural groups.

Study 2 was designed to confirm that our findings were not driven by differences in exposure to the
tools. We re-filmed the video segments in which the Functionally Affordant tool was introduced. In
the new segments, the friend not only pulled the Functionally Affordant tool from her purse and said
she was going to go home to use it but also demonstrated its use. We asked whether we would see
similar cultural group differences following demonstrated exposure to both tools’ functions. Note that
because the results of Study 1 indicated cultural differences solely in the consensus condition, Study 2
focused on the consensus condition only.
3 When considering just the Chinese American children in the consensus condition, their memory scores were high, with a mean
score of 3.30 out of 4 (SD = 0.92), which was significantly greater than would be expected by chance, t(19) = �3.39, p = .003, d =
1.56.
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Study 2

Method

Participants
Participants were 36 3- to 5-year-old children (18 girls; Mage = 53.3 months, SD = 9.8, range =

37–69), none of whom had participated in Study 1. Of this sample of children, 18 were Caucasian
American (8 girls; Mage = 52.7 months, SD = 8.9, range = 38–69) and 18 were first-generation Chinese
American (10 girls; Mage = 53.9 months, SD = 10.8, range = 37–67).
Materials and procedure
The materials and procedure for Study 2 were identical to those used in the consensus condition for

Study 1 with two exceptions. First, in both Functionally Affordant tool clips, the friend removed the
Functionally Affordant tool from her bag, placed it on the table, and modeled the function of the tool
with an actual cookie/water. The number of times the friend used the tool and the force with which
she used the tool were equivalent to those used by the models with the Non-Affordant tool in the task
modeling videos. Second, in addition to the same memory check questions that were used in Study 1,
Study 2 asked two further memory questions for each video for a total of eight memory check ques-
tions. For the new memory questions, the experimenter showed a still frame of the narrator and of the
friend (with no tools visible in the frame). She then asked which tool(s) the friend had available and
which tool(s) she used to crush the cookie or move the water.
Results

Memory check
Children received 1 point for each of the eight memory check questions (4 points for each tool set;

maximum = 8). The mean memory score for all children combined was 5.94 (SE = 0.36). This score
exceeded what would be expected by chance, t(35) = 5.43, p < .001, d = 0.90. Performance on the mem-
ory task did not differ by task type (cookie crushing: M = 3.06, SE = 0.22; water moving: M = 2.94,
SE = 0.19), t(35) = �0.58, p = .563. Based on these findings, we retained all children in the sample for
all further analyses.
Children’s likelihood of selecting the Functionally Affordant tool
Tool choice coding. As in Study 1, children were given a score of 0 when they chose the Non-Affordant
tool and 1 when they chose the Functionally Affordant tool (maximum = 2) for both tasks. Thus, lower
scores indicate higher rates of imitating.

Preliminary multinomial logistic analyses examining children’s likelihood of selecting the Func-
tionally Affordant tool included gender and age (in months) as main effects. There were no differences
in overall rates of children selecting the Functionally Affordant tool in either task (imitation or teach-
ing) based on gender or age. Therefore, all remaining analyses consider children of both genders and
all ages together.
Imitation. Inspection of Fig. 2 indicates that the Caucasian American children selected the Functionally
Affordant tool at a higher rate (M = 1.33, SE = 0.14) than the Chinese American children (M = 0.72,
SE = 0.18). Thus, despite the introduction of a video clearly showing the Functionally Affordant tool
being used, Chinese American still imitated the three models’ use of the Non-Affordant tool at a sig-
nificantly higher rate than did Caucasian American children.

To confirm the difference in imitation rates, we conducted a multinomial logistic regression to
examine the effect of cultural background (Caucasian American or Chinese American) on children’s
likelihood of selecting the Functionally Affordant tool (comparisons: one selection or two selections
vs. only selecting the Non-Affordant tool). Table 4 displays children’s likelihood of selecting the Func-
tionally Affordant tool by cultural background. There was a significant main effect of cultural back-



Table 4
Results of multinomial logistic regression examining the likelihood of children selecting the Functionally Affordant tool during the
imitation and teaching tasks by cultural background.

Imitation task Teaching task

95% CI for odds ratio 95% CI for odds ratio

b (SE) Lower Odds ratio Upper b (SE) Lower Odds ratio Upper

Selecting Functionally Affordant tool one time vs. not selecting at all
Intercept �0.13 (0.52) �0.98 (0.68)
Cultural background 2.44 (1.17)* 1.16 11.43 113.12 3.06 (1.26)* 1.81 21.33 251.26

Selecting Functionally Affordant tool two times vs. not selecting at all
Intercept �0.98 (0.68) �0.13 (0.52)
Cultural background 2.93 (1.27)* 1.56 18.67 222.93 2.33 (1.17)* 1.03 10.29 102.76

Note. CI, confidence interval. Reference category for cultural background is Chinese American. Imitation task model: R2 = .21
(Cox–Snell) and .24 (Nagelkerke). Model v2(2) = 11.23, p = .015. Teaching task model: R2 = .22 (Cox–Snell) and .25 (Nagelkerke).
Model v2(2) = 8.81, p = .012.

* p < .05.
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ground, v2(2) = 8.38, p = .015. Chinese American children were more likely to only select the Non-
Affordant tool than to select the Functionally Affordant tool once or twice.

Comparison between Study 1 and Study 2. To explore whether imitation rates varied based on the
demonstration of the Functionally Affordant tool’s use, we compared children’s imitation rates in
Study 2 with those in the consensus condition in Study 1. We used a multinomial logistic regression
to examine the effect of cultural background and whether children saw a demonstration of the Func-
tionally Affordant tool (no demonstration [Study 1] or demonstration [Study 2]) on children’s likeli-
hood of selecting the Functionally Affordant tool (comparisons: one selection or two selections vs.
only selecting the Non-Affordant tool). Table 5 displays children’s likelihood of selecting the Function-
ally Affordant tool by cultural background and study. There was a significant main effect of cultural
background, v2(2) = 13.64, p = .003. Chinese American children were more likely to only select the
Non-Affordant tool than to select the Functionally Affordant tool once or twice regardless of whether
or not they had seen the Functionally Affordant tool demonstrated.

Teaching. Children’s teaching scores are displayed in Fig. 3 (right panel). Inspection of this figure indi-
cates that Caucasian American children taught using the Functionally Affordant tool (M = 1.44,
SE = 0.15) more than Chinese American children (M = 0.94, SE = 0.22).

To confirm the difference in teaching rates, we conducted a multinomial logistic regression to
examine the effect of cultural background (Caucasian American or Chinese American) on children’s
likelihood of teaching using the Functionally Affordant tool (comparisons: one selection or two selec-
tions vs. only selecting the Non-Affordant tool). Table 4 displays children’s likelihood of teaching with
the Functionally Affordant tool by cultural background. There was a significant main effect of cultural
background, v2(2) = 8.81, p = .012. Chinese American children were more likely to only teach using the
Non-Affordant tool than to select the Functionally Affordant tool once or twice.

Comparison between Study 1 and Study 2. To explore whether children’s teaching varied based on
whether or not children saw the Functionally Affordant tool being used, we compared children’s
teaching using the Functionally Affordant tool in Study 2 with that of children in the consensus con-
dition in Study 1. We used a multinomial logistic regression to examine the effect of cultural back-
ground and study (no demonstration [Study 1] or demonstration [Study 2]) on children’s likelihood
of teaching using the Functionally Affordant tool (comparisons: one selection or two selections vs.
only selecting the Non-Affordant tool). Table 5 displays children’s likelihood of teaching using the
Functionally Affordant tool by cultural background and study. There was a significant main effect of
cultural background, v2(2) = 11.23, p = .004, and a marginally significant main effect of study, v2(2)
= 5.91, p = .052.



Table 5
Results of multinomial logistic regression examining the likelihood of children selecting the Functionally Affordant tool during the
imitation and teaching tasks by cultural background and study.

Imitation task Teaching task

95% CI for odds ratio 95% CI for odds ratio

b (SE) Lower Odds ratio Upper b (SE) Lower Odds ratio Upper

Selecting Functionally Affordant tool one time vs. not selecting at all
Intercept 0.16 (0.46) �0.36 (0.51)
Cultural background 1.39 (0.60)* 1.25 4.02 12.90 1.56 (0.62)* 1.42 4.73 15.80
Demonstration �0.74 (0.57) 0.16 0.48 1.46 �0.33 (0.60) 0.22 0.72 2.35

Selecting Functionally Affordant tool two times versus not selecting at all
Intercept �1.07 (0.64) �0.23 (0.51)
Cultural background 2.48 (0.75)** 2.74 11.95 52.01 1.97 (0.67)** 1.93 7.16 26.58
Demonstration �0.97 (0.70)a 0.10 0.38 1.48 �1.43 (0.65)* 0.07 0.24 0.86

Note. CI, confidence interval. Reference categories for cultural background and demonstration are Chinese American and
demonstration, respectively. Imitation task model: R2 = .19 (Cox–Snell) and .21 (Nagelkerke). Model v2(4) = 15.67, p = .003.
Teaching task model: R2 = .20 (Cox–Snell) and .22 (Nagelkerke). Model v2(4) = 16.66, p = .002.

a p < .10.
* p < .05.
** p < .01.
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Chinese American children were more likely to only teach using the Non-Affordant tool than to
select the Functionally Affordant tool once or twice regardless of whether or not they had seen the
Functionally Affordant tool demonstrated. Children who saw the function of the Functionally Affor-
dant tool demonstrated (Study 2) were marginally more likely to teach using the Functionally Affor-
dant tool than children who had not seen the function demonstrated (Study 1). Post hoc chi-square
analyses based on the results of the multinomial logistic regression indicate that children in Study
2 were more likely to teach with the Functionally Affordant tool twice (vs. teaching with the tool once
or not at all; Pearson v2(2) = 5.24, p = .022).

Relation between imitation and teaching. Finally, to explore the relation between imitation rates and
the transmission of cultural information, we ran a GLMM (binary logistic regression fit to probit curve)
on children’s likelihood of selecting the Functionally Affordant tool in the teaching task with cultural
background (Caucasian American or Chinese American), imitation tool selection (Functionally Affor-
dant or Non-Affordant), and participant as a random effect. Table 6 displays the relation between chil-
dren’s likelihood of teaching with the Functionally Affordant tool and condition, cultural background,
and tool selected in the imitation task.

There was a significant main effect of imitation tool selection on children’s likelihood of teaching
with the Functionally Affordant tool. Children who selected the Functionally Affordant tool in the imi-
tation task were 3.81 times more likely to teach with the Functionally Affordant tool than children
who did not.

Discussion

Study 2 was designed to ensure that the differences in rates of imitation and teaching were not
based on the fact that children did not observe the Functionally Affordant tool being used during
the training video segments. Despite witnessing the clear demonstration that the Functionally Affor-
dant tool could be used, and despite the fact that they themselves had access to the Functionally Affor-
dant tool, Chinese American children who viewed three models using a Non-Affordant tool remained
significantly more likely than their Caucasian American peers to also choose this tool to complete the
task.

Children’s memories for the content of the videos were at levels higher than would be expected by
chance. Specifically, they remembered which tool the model(s) actually used and remembered that



Table 6
Results of GLMM examining the relation between children’s tool selection in the imitation task and the teaching task in Study 2.

95% CI for odds ratio

b (SE) Lower Odds ratio Upper

Intercept 0.01 (0.43)
Cultural background �0.61 (0.52) 0.20 0.55 1.51
Imitation tool selection 1.34 (0.55)* 1.29 3.81 11.26

Note. CI, confidence interval. Reference categories for cultural background and tool selection are Chinese American and Func-
tionally Affordant, respectively.

* p < .05.
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none of the models had both tools available to use. This rules out the possibility that the Chinese
American children conformed to the majority because they believed that the group had discounted
the Functionally Affordant tool in any way.4

One result that showed an important difference from Study 1 was which tool children selected to
teach the puppet. Children in Study 2—of both ethnic backgrounds—were more likely to teach with the
Functionally Affordant tool, and the decision to teach with this tool was predicted by their tool selec-
tion during the imitation trials. Perhaps the added demonstration by the friend allowed children who
discovered the Non-Affordant tool’s futility during the imitation trials to feel that it was okay to switch
tools. In Study 1, most Chinese American children in the consensus condition were reluctant to use the
Functionally Affordant tool in any capacity. In Study 2, although their first instinct was to follow the
group consensus and use the same Non-Affordant tool for themselves, it seems that they were more
willing to admit to a third party that the best tool to use was the one that was actually more efficient
for the task. This willingness may well have come from witnessing just one other person use the Func-
tionally Affordant tool—akin to Asch’s (1956) ‘‘model of non-conformity.” It may be that the modeling
of the Functionally Affordant tool disrupted children’s encoding of the Non-Affordant tool—even
though it was used by the consensus—as the one that was ‘‘for” the task.

Taken together, the cultural difference in the initial impact of the information coming from the
consensus remained strong in Study 2. The majority of Chinese American children were persuaded
to use the Non-Affordant tool to crush a cookie or to move water after witnessing three models do
so even if they had witnessed a different (single) model successfully use the more Functionally Affor-
dant tool. Caucasian American children remained largely unconvinced by the actions of the majority,
preferring to use the more efficient tool for themselves. Note that rates of teaching using the Non-
Affordant tool were lower for both cultural groups in Study 2 than in Study 1, suggesting that initially
watching a model successfully use the Functionally Affordant tool led children of both ethnic back-
grounds to be more willing to use it to teach a third party how to perform each task.
General discussion

Across two studies, we asked how young children weigh two different characteristics of situa-
tions—a social characteristic (consensus: Asch, 1956; Corriveau & Harris, 2010; DiYanni et al., 2015;
Haun & Tomasello, 2011; McGuigan & Robertson, 2015) and a task-specific characteristic (rational
action: Gergely & Csibra, 2003)—when making decisions about what action to imitate and transmit
to a third party. This study represents the first exploration of children’s strategizing in the face of such
cues. In all conditions, the models used an inefficient tool but with good reason—it was the only tool
available. When children were invited to imitate and teach the action, both the inefficient and efficient
tools were available. Because previous research has shown that even infants as young as 14 months
will consider the rationality of a model’s actions before deciding whether or not to imitate (e.g.,
Gergely et al., 2002), we anticipated that our 3- to 5-year-old sample might do the same. We also
4 In fact, the Chinese American children’s memory score (M = 6.61 out of 8) far exceeded that which would be expected by
chance, t(17) = 6.20, p < .001, d = 1.46.
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anticipated that children might use the inefficient tool more often in a consensus condition—and that
this preference for the consensus might be especially powerful in our Chinese American group.

The findings from both Study 1 and Study 2 suggest that children do attend to the rationality of a
model’s action. Caucasian American children’s judgments were unaltered when considering rational-
ity alone or consensus and rationality together, suggesting that Caucasian American children placed
less weight on a social cue than on a task-specific cue. By contrast, in line with recent research high-
lighting social motivations for children’s imitation (e.g., Over & Carpenter, 2013), when consensus and
rationality were considered together, Chinese American children favored consensus over rationality.
When that consensus unanimously used an inefficient tool for a task—presumably because it was
the only tool available to them—Chinese American children were persuaded to use it also even though
they themselves had the option of using a more efficient tool. This remained the case in Study 2 even
after the children had seen a demonstration of another model using the Functionally Affordant tool for
the task.

This study also measured the influence of these cues on children’s encoding and transmission of the
questionable information that had been presented to them. In addition to being more likely to use the
Non-Affordant tool after viewing a consensus do so, children of Chinese American descent were also
more likely to teach a third party how to perform each task by instructing with the Non-Affordant tool.
Note that this preference for the Non-Affordant tool was influenced by the training. In Study 2, after
having witnessed a demonstration of just one person using the Functionally Affordant tool, children of
both cultural backgrounds were more likely than they had been in Study 1 to then use that more effi-
cient tool in a teaching situation.

The decisions of the Chinese American children in the consensus condition to use and instruct
others to use an inefficient tool may seem surprising in light of children’s ability from a very young
age to reason about causality in general (e.g., Gopnik & Sobel, 2000; Gopnik, Sobel, Shulz, &
Glymour, 2001; Shultz & Mendelson, 1975), and about the causal efficacy of tools specifically
(Brown, 1990), and given that more than 80% of children in our pilot test group were able to identify
which tool was more efficient for the task. However, as multiple studies on over-imitation have shown
(e.g., Kenward, 2012; Kenward et al., 2011; McGuigan, Makinson, & Whiten, 2010; Nielsen &
Tomaselli, 2010), the tendency to copy actions that are causally irrelevant persists in children of mul-
tiple ages and multiple cultures and seems to result more from a tendency to encode the actions as
normative than from a belief that the actions are causally meaningful. Thus, the Chinese American
children who faced a consensus likely encoded the use of the inefficient tools as normative and, thus,
were likely to both use them and teach others to use them despite their ability to recognize the causal
inefficacy of the tools for the tasks. Moreover, these findings are in line with a growing body of liter-
ature suggesting individual differences in children’s copying propensity (Rawlings, Flynn, & Kendal,
2016).

The findings that the majority had a stronger influence on the immediate choices of Chinese Amer-
ican children than on their Caucasian American peers mirror those of previous research (e.g., Bond &
Smith, 1996; Chu, 1979; Corriveau & Harris, 2010; Corriveau et al., 2013; DiYanni et al., 2015; Huang &
Harris, 1973; Meade, 1973). The finding that Chinese American children were more likely (particularly
in Study 1) to teach a third party to use the (inefficient) choice of the consensus is an important exten-
sion of previous work. Crucially, this result suggests that, for these children, the consensus is such a
powerful cultural transmission bias that information presented by such models is immediately
encoded as normative. Note, however, that observing a model successfully demonstrate the use of
the Functionally Affordant tool was associated with a greater likelihood of teaching a third party using
that tool for all children—even for Chinese American children in the consensus condition. The person
using the Functionally Affordant tool may have served as a model of non-conformity for children,
allowing for less deference to the consensus (e.g., Asch, 1956).

It is also possible that the two situations—choosing a tool for one’s own use and being responsible
for instructing another—triggered different motives in children (i.e., instrumental vs. conventional).
Work by Clegg and colleagues (e.g., Clegg & Legare, 2016a; Clegg & Legare, 2016b; Legare et al.,
2015) suggests that children’s imitative behavior does indeed change when the model’s language sug-
gests either an instrumental goal (e.g., ‘‘She’s going to crush cookies”) or a conventional goal (e.g.,
‘‘This is how everyone does it”), with children showing higher imitative fidelity in the latter case. In



K.H. Corriveau et al. / Journal of Experimental Child Psychology 161 (2017) 1–18 15
this study, it is possible that children—particularly Chinese American children who had faced a con-
sensus demonstration—focused on the conventional goal of the task when deciding how they should
behave themselves (see also McGuigan & Robertson, 2015). But when tasked with teaching a naive
other how to perform the task, at least some of the children who had been exposed to a more func-
tional tool in action were more likely to privilege the instrumental goal of the task—in this case, teach-
ing with a tool that would actually work.

What accounts for the overall observed differences in Caucasian American and Chinese American
children’s sensitivity to imitating and faithfully transmitting information presented by a consensus?
Although all children have access to both social learning strategies and to more independent learning
strategies, we suggest that variability in socialization practices might influence children’s relative
weighting of such strategies (see also Corriveau & Harris, 2010; Corriveau, Min, & Kurkul, 2014;
DiYanni et al., 2015; Marsh, Ropar, & Hamilton, 2014; Nisbett, Peng, Choi, & Norenzayan, 2001;
Over & Carpenter, 2012; Over & Carpenter, 2013). For example, socialization practices in East Asian
cultures emphasize conformity, compliance, interdependence, and social learning via copying,
whereas practices in Western cultures focus more on independence, innovation, and individual learn-
ing (Chang et al., 2011). Similarly, Kim and Markus (1999) noted that the act of non-conforming is
viewed as ‘‘deviant” in East Asian cultures, whereas it is viewed as ‘‘unique” in Western cultures. Such
differences in the manner in which conformity is viewed may account for the cultural differences we
saw in imitation and teaching of the Non-Affordant tool in the consensus condition only.

Parental values and parent–child interactions have also been found to differ between Eastern and
Western cultures, presumably as a result of the variability in values of the larger societies. For exam-
ple, when Chinese and U.S. mothers of preschoolers were asked to describe their most important par-
enting practices, Chinese mothers emphasized the importance of physical coercion, whereas U.S.
mothers emphasized warmth, acceptance, and democratic participation (Wu et al., 2002). It is likely
that the warmth and acceptance expressed by U.S. mothers encourages children to make more inde-
pendent decisions, feeling comforted that they will be accepted regardless of whether or not their
choices conform. Similarly, when asked about long-term goals for their preschoolers’ future, East Asian
mothers were more likely than Western mothers to value conformity and power as a goal (Suizzo &
Cheng, 2007). Such cultural differences are also found in parent–child discourse. Whereas East Asian
mothers make more references to behaviors during storytelling, Western mothers make more refer-
ences to thoughts and emotions (Doan &Wang, 2010). It is likely that the transmission of these values
from parent to child influences children’s relative weighting of socially driven versus perceptually dri-
ven modes of learning (e.g., Corriveau & Harris, 2010). Future research should systematically explore
the relation between variability in parenting values and children’s learning strategies and how such
strategies might vary based on situation-specific characteristics.

Another possibility that might explain the cultural difference we found is that first-generation Chi-
nese American children might face different pressures and daily situations than those faced by their
non-first-generation Caucasian American peers. For example, a constant need to juggle two cultures
and a continual struggle to try to blend in might lead to a higher tendency toward conformity in gen-
eral. Although our current study does not allow us to address this possibility, data from previous work
suggest that conformity to consensus is not necessarily prevalent in first-generation children of other
cultures (see DiYanni et al., 2015, Experiment 2). Therefore, we do not suspect that pressure to assim-
ilate explains the higher rates of conformity among our Chinese American sample; rather, we suspect
that the difference relates to something more specific about Asian culture.

Yet another alternative perspective is that children may have interpreted the pedagogical cues (or
lack thereof) in the videos differently by cultural background (see Csibra & Gergely, 2006; Csibra &
Gergely, 2009; Csibra & Gergely, 2011). Recall that the models in the videos never directly addressed
the child viewers; there were no attention-getting, instructional, or directive phrases. One possibility
is that our Caucasian American sample may have discounted the pedagogical nature of the videos to a
greater extent than the Chinese American children. By implication, Chinese American children may
view a group of people all performing the same action as a pedagogical cue. Note, however, that we
found no cultural differences in children’s memory for the actions on the videos. Future research
should more closely explore the role of cultural background in the interpretation of pedagogical cues.
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In summary, the findings of Studies 1 and 2 suggest a cultural difference in the types of cues that
are privileged by children in learning and teaching situations. Whereas the task-specific cue of rational-
ity was dominant for most Caucasian American children, the social cue of consensus was most persua-
sive for most Chinese American children in the consensus condition. These results highlight a
persistent and fascinating cultural difference in how children learn and transmit information. Future
research should further explore the origins of these differences and their consequences for learning
and teaching future generations.
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