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Conformity decreases throughout middle childhood among ni-Vanuatu children: an intra-cultural comparison

Anne Sibilsky, Heidi Colleran, Richard McElreath, Daniel B. M. Haun
Table S1	
Studies investigating conformity in children using a visual judgment task similar to Asch’s paradigm
	Response to the majority
	Study
	Participants
	Study characteristics
	Results

	
	Authors
	Year
	Participants’ origin
	Participants’ age
	Response to experimenter
	Majority opinion
	Kind of majority
	Conformity rate
	Age pattern

	public
	Bishop & Beckmann
	1971
	US
	grade 2 to 6
	Public
	Audio & visual
	Peers
	NA
	Decreasing

	
	Costanzo & Shaw
	1966
	US
	7 to 9, 11 to 13, 15 to 17, 19 to 21 years
	Public
	Visual 
(lights)
	Peers
	ca. 28%-ca. 53%
	Inverted U-shape

	
	Hanayama & Mori
	2011
	Japan

	first-grade elementary school
	Public
	Audio & visual
	Peers
	ca. 5-30% (boys);
ca. 30% (girls)
	Stable (girls)
decreasing (boys)

	
	Mori et al.
	2014
	
	13-14 years
	Public
	Audio & visual
	Peers
	
	

	
	Mori & Arai
	2010
	
	undergraduates
	Public
	Audio & visual
	Peers
	
	

	
	Kagan
	1974
	Mexico & US
	7 to 9 years
	Public
	Audio & visual
	Peers
	69.3% (Mexican); 39.3% (US)
	NA

	
	Walker & Andrade
	1996
	Australia
	3 to 17 years
	Public
	Audio & visual
	Peers
	0-85%
	Decreasing

	







	
	
	
	
	
	
	
	
	

	Table S1 continued

	Response to the majority
	Study
	Participants
	Study characteristics
	Results

	
	Authors
	Year
	Participants’ origin
	Participants’ age
	Response to experimenter
	Majority opinion
	Kind of majority
	Conformity rate
	Age pattern

	private
	Flynn, Turner & Giraldeau
	2018
	Great Britain
	3 and 5 years
	Public
	Video
	Adults
	25%
	Decreasing

	
	Kim, Chen, Smetana & Greenberger
	2016
	US
	3 to 6 years
	Public
	Video
	Adults
	12%
	Decreasing

	
	Corriveau & Harris
	2010
	US (Asian American, Caucasian American)
	3 to 4 years
	Public
	Video
	Adults
	29%                  (3-year olds),
23%                  (4-year olds)
	NA

	
	Corriveau et al.
	2013
	US (1st and 2nd generation Asian American, Caucasian American)
	3 to 4 years
	Private & public
	Video
	Adults & peers
	NA
	NA

	
	Sistrunk, Clement & Guenther
	1971
	US & Brazil
	9 to 21 years
	Private
	Visual (card)
	Peers
	NA
	Stable (US)
inverted U-shape (Brazilian boys)
U-shape (Brazilian girls)

	


Table S1 continued

	Response to the majority
	Study
	Participants
	Study characteristics
	Results

	
	Authors
	Year
	Participants’ origin
	Participants’ age
	Response to experimenter
	Majority opinion
	Kind of majority
	Conformity rate
	Age pattern

	public & private
	Haun & Tomasello
	2011
	German
	4 years
	Public
	Audio
	Peers
	37.5% (speak),
9.3% (point)
	NA

	
	Zhang et al.
	2017
	Chinese
	9 to 15
	Public
	Visual (screen)
	Peers
	43%-52% (private); 38%-56% (public)
	Increasing (public) stable (private)


Note. Studies with selected characteristics that investigate conformity in children with a modification of the Asch paradigm sorted by whether the response is public (available) or private (not available) to the majority. Study results indicate contradictory age patterns even within the group of public or private settings.

Return of Results to the Communities

In 2017, the first author gave presentations about our research in general in communities A, B, C, E, G and H. There was no opportunity for presentations in communities D and F: in community D we made up for it next year. Community F was the largest school visited in 2017, hence our visits played a minor role in school life than in the other communities and there was minor interest in a presentation.
In 2018 (one year after the collection of the conformity data; in the year of the collection of the socio-demographic data), the first author visited five of the eight study communities (A, B, C, D, and E) again to collect data for another study, and in this context offered to present the results of the study in 2017 to the communities. In response, we presented the results of the conformity study as well as our research in general in community A (at the nakamal to residents -a ritual ground, where people come together to listen to the chief, and also at the school to the teachers), community B (to the teachers of the school), community D (to the teachers of the school), and community E (at a festivity on the occasion of Children’s day to residents, school staff, and children). In addition, we offered the schools a reimbursement in the value of 100€. In consultation with the communities, we bought presents in that value for three communities (community A: a floormat, community B: a large pot, community D: craft stuff) and handed over the money in another community (E). In community C, there was no interest in a presentation or reimbursement (this school was the largest school of the ones visited in 2018, hence, our visits actually played a minor role in school life than in the other communities).
Also in 2018, the first author gave a talk on the results of all studies conducted in Vanuatu (the trip in 2018 was the last of a total of three trips to these communities), including the study results of the present manuscript, at the National Museum in Port Vila that is related to the Vanuatu Cultural Center. This talk was publicly announced at the Museum, hence, the audience consisted of museum visitors, but also stuff of the Vanuatu Cultural Center and other researchers working in Vanuatu.
We are also working on a summary flyer/poster about the project in Bislama that we will send to the Vanuatu Cultural Center for display in their museum. Finally, in accordance with our agreements with the Vanuatu Cultural Centre, we plan to share our data and publications with them. In case this will not be possible via e-mail and file sharing, the second author has an ongoing project in Vanuatu and will be able to organize that transfer once Corona restrictions permit.


Table S2
Sample size, age range, median and mean by school class
	School class
	n
	Range age
(in years)
	Median age
(in years)
	Mean age
(in years)

	Kindergarten
	2
	5.08; 6.00
	6.00
	5.57

	Class 1
	11
	5.75; 9.08
	7.00
	7.09

	Class 2
	26
	6.17; 11.00
	7.42
	7.53

	Class 3
	23
	6.92; 9.83
	8.58
	8.51

	Class 4
	13
	8.17; 10.42
	9.00
	9.16

	Class 6
	1
	9.50; 9.50
	9.50
	9.50
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Table S3
Variables obtained in the socio-demographic interviews, respective interview questions, and variable coding
	Variable
	Question
	Coding

	(i) socio-economic status of the interviewee
	How would you describe your socioeconomic conditions in comparison to your neighbours? 
Bae yu diskraebem standed blong living blong yu, we yu stap long em naoia olsem wanem sapos yumi komperem wetem blong ol neibah blong yu.
	lower = 0, same=1, higher=2

	
	Have you ever left your village for holiday? If yes, where did you go? 
Yu bin aot samtaem finis long vilij blong yu, blong go spel long wan narafala ples, olsem yu go holidei long wan narafala ples? Sapos yes, wea?
	no holidays = 0, to holidays without further details or on the same island=1, holidays not on the same island but in Vanuatu = 2, holidays in a foreign country = 3

	
	Do you own a smartphone? 
Yu gat wan smat fon?
	yes = 1, no = 0

	
	Do you own a computer?
Yu gat wan kompiuta? 
	yes = 1, no = 0

	
	Do you have satellite TV?
Yu gat satelaet TV?
	yes = 1, no = 0

	
	Did it happen that you could not pay the school fees?
I bin gat samtaem we yu no save pem skul fi?
	yes = 0, no = 1

	(ii) Number of children in the household
	How many children under 12 years are living in your house?
Plis yu save talemaot lo mi se hu emi stap liv wetem yu long haos blong yu mo hamas yia oli gat?
	number of children

	
	
	

	Table S3 continued

	Variable
	Question
	Coding

	(iii) School class of the minority child
	In which class is the child currently?
Pikinini emi stap long wanem klas naoia?

	class of child

	(iv) Diversity in the languages the interviewee knows 
	How many and which languages do you speak?
Yu save toktok hamas mo wanem kaen lanwis?

	number of ni-Vanuatu languages

	(v) Diversity in the interviewee’s origin
	Where are you from?
Yu blo wea/wanem vilij?
Where did you grow up / where are you born?
Yu gruap wea/bon lo wanem vilij?	
Where is your father from? 
Dadi blo yu emi blo wea?
Where is your mother from?
Mami blo yu emi blo wea?
Where is your husband from?
Man blo yu i blo wea? 
Where is your husband’s mother from?
Wanem lanwis blo mama blo MAN blo yu?
	Simpson’s index


Note. Questions are translated here in English but were asked in Bislama (italic).
Figure S1
Relative frequency of conformist answers dependent on the sex composition of the group


Note. Male minority children, depicted in blue, conform less when the majority consists of two boys (and one girl) than when it consists out of one boy (and two girls, 27% conformity) or out of only boys (and no girls, 29%). The conformity of female minority children, depicted in orange, seems not to vary with the sex composition of the majority. Filled circles represent the mean percentage of conformist answers averaged over children belonging to one class, vertical lines represent 95% confidence intervals.



Table S4
Relative frequency of conformist answers dependent on the sex of the minority child and the sex composition of the majority group
	Group composition
	0/4
	1/3
	2/2

	Female minority child
	
	
	

	n
	3
	7
	56

	Mean conformity rate
	0.29
	0.30
	0.28

	SD conformity rate
	0.44
	0.39
	0.35

	Range conformity rate
	0.0; 0.8
	0.0; 0.93
	0.0; 1.0

	Male minority child
	
	
	

	n
	8
	14
	37

	Mean conformity rate
	0.29
	0.15
	0.27

	SD conformity rate
	0.41
	0.19
	0.34

	Range conformity rate
	0.0; 0.93
	0.0; 0.67
	0.0; 1.0



Note. A group composition of 0/4 refers to a group consisting only of same-sex children, 1/3 had one majority child with another sex than the three other children in the group, and 2/2 refers to a balanced sex composition of the group.


Table S5
Relative frequency of conformist answers dependent on the class composition of the majority group
	Group composition
	1 child class 2/ 
3 children class 3
	1 child class 1/
3 children class 2
	2 child class 2/ 
2 children class 3

	n
	1
	1
	1

	Conformity rate
	0.00
	0.15
	0.00





Figure S2
Relative frequency of conformist answers dependent on the trial

Note. Children show fewer conformist answers in both conditions over trials.

Figure S3
Relative frequency of conformist answers in conflict trials depending on whether two or three majority children spoke and on the publicness of the minority child’s answer

Note. Minority children in the speak condition conform more when they receive information from three majority children (32%, ntrials = 1982) than when they receive information from two majority children (23%, ntrials = 584). Minority children in point condition do not conform differently depending on whether they receive information from three majority children (22%, ntrials = 1422) or from two majority children (24%, ntrials = 10). Note that usually at most one child was asked to point (in the condition in which information from only 2 majority children was available, this was a majority child), however, it happened 10 times that accidently a majority child and the minority child pointed.

Figure S4 
Descriptive response distribution dependent on whether children noticed something being strange

Note. Descriptive distribution of children’s third option (blue), conform (red) and correct (green) responses dependent on whether they reported to have noticed something being strange (right bar), reported to not have noticed anything strange (middle bar), or gave no answer (left bar).

Table S6
Summary of the number of unanimous trials and the respective number of groups
	Number of unanimous trials out of 30
	Number of groups with this number of unanimous trials (%)

	0-19
	0 (0%)

	20
	2 (2%)

	21
	1 (1%)

	22
	2 (2%)

	23
	1 (1%)

	24
	3 (2%)

	25
	5 (4%)

	26
	5 (4%)

	27
	6 (5%)

	28
	19 (15%)

	29
	34 (27%)

	30
	47 (38%)




Figure S5
Community-wise age distribution of participating children.

Note. In panel a) The bold, horizontal lines within the boxes represents the median age in the respective community. The lower and upper hinges correspond to the first and third quartiles. The vertical lines attached to the boxes extends from the hinge to the largest/smallest value no further than 1.5 * inter-quartile-range. Data beyond the end of the whiskers are plotted ad points. In panel b) histograms show the absolute frequency of children with a specific age. Actual counts are added above each bar.

Table S7
Number of values, means, standard deviation and Pearson correlation matrix for continuous predictor variables
	
	n
	M
	SD
	1
	2
	3
	4
	5

	1. Age
	125
	8.01
	1.24
	
	
	
	
	

	2. SES
	71
	4.51
	1.62
	0.13
	
	
	
	

	3. Number of children
	76
	2.55
	1.06
	-0.07
	-0.16
	
	
	

	4. School class
	76
	2.50
	1.10
	0.66
	0.07
	-0.10
	
	

	5. Known ni-Vanuatu languages
	74
	1.76
	0.95
	-0.04
	-0.15
	-0.09
	0.06
	

	6. Simpson’s Index Origin diversity
	76
	0.71
	0.11
	0.09
	0.13
	0.03
	0.09
	0.10





Model structure of the three-level multilevel model 
























 indicates the 0/1 variable of a child’s  conformity in a conflict trial.



Figure S6
Frequency of children dependent on the number of conform answers

Note. Depicted is the frequency of children dependent on the absolute (panel a, b, c) and relative (panel d, e, f) number of conform answers in all trials (panel a and d), in point trials (panel b and e) and in speak trials (panel c and f). 

Table S8
Individual conformity rates
	Number of conform answers
	
	Total
	
	Point
	
	Speak

	
	
	Absolute number of children
(n=125)
	Relative number of children
	Conformity rate
	
	Absolute number of children
(n=123)
	Relative number of children

	Conformity rate
	
	Absolute number of children
(n=125)
	Relative number of children

	Conformity rate

	0
	
	42
	34%
	0%
	
	67
	54%
	0%
	
	52
	42%
	0%

	1
	
	23
	18%
	7-13%
	
	27
	22%
	14-33%
	
	20
	16%
	9-20%

	2
	
	14
	11%
	13-20%
	
	8
	7%
	33-50%
	
	13
	10%
	20-33%

	3
	
	4
	3%
	20-27%
	
	10
	8%
	50-100%
	
	3
	2%
	25-50%

	4
	
	5
	4%
	27-40%
	
	4
	3%
	67-100%
	
	5
	4%
	36-44%

	5
	
	5
	4%
	33-42%
	
	5
	4%
	83-100%
	
	2
	2%
	56%

	6
	
	3
	2%
	40%
	
	1
	1%
	100%
	
	5
	4%
	60-67%

	7
	
	1
	1%
	54%
	
	1
	1%
	100%
	
	2
	2%
	64-88%

	8
	
	1
	1%
	57%
	
	
	
	
	
	7
	6%
	72-100%

	9
	
	0
	0%
	0%
	
	
	
	
	
	8
	6%
	82-100%

	10
	
	4
	3%
	67%
	
	
	
	
	
	5
	4%
	91-100%

	11
	
	5
	4%
	73-100%
	
	
	
	
	
	2
	2%
	100%

	12
	
	8
	6%
	80-100%
	
	
	
	
	
	1
	1%
	100%

	13
	
	5
	4%
	87-93%
	
	
	
	
	
	
	
	

	14
	
	4
	3%
	93-100%
	
	
	
	
	
	
	
	

	15
	
	1
	1%
	100%
	
	
	
	
	
	
	
	


Note. Considering all trials about a third of children (n=42) never conforms, another third (n=37) conforms once or twice, the last third is distributed between 3 to 15 conform answers. In point trials, more than half of the children (n=67) never conforms, about a fifth (n=35) conforms once, the last fourth is distributed between 3 to 7 conform answers. In speak trials, almost half of the children (n=52) never conform, a fourth conforms once or twice, the last fourth is distributed between 3 to 12 conform answers.

	Sample
	Number of speak trials
	Number of point trials

	total
	1109
	618

	female
	577
	328

	male
	532
	290

	Community A
	131
	77

	Community B
	148
	90

	Community C
	176
	102

	Community D
	60
	30

	Community E
	176
	93

	Community F
	252
	135

	Community G
	50
	35

	Community H
	116
	56


 Table S9
Number of trials per considered sample

Figure S7
Descriptive response distribution in conflict trials

[bookmark: _Toc48241027]Note. Descriptive distribution of third option (blue), conform (red) and correct (green) responses in point (left panel) and speak (right panel) conflict trials.

Figure S8
Absolute frequency of children per school class and community

Note. Actual counts of children per class in a specific community are depicted in the according section of the plot.

Figure S9
[bookmark: _Toc48241035]Number of children in the interviewee’s household
b)
a)

Note. Panel a) shows the absolute frequency of interviewees with a certain number of children in the household per community. Actual counts of caregivers with a certain number of children in the household are depicted in the according section of the plot. Panel b) shows the mean conformity rate of a children dependent number of children in the interviewee’s household.



Figure S10
[bookmark: _Toc48241036]Number of known ni-Vanuatu languagesb)
a)


Note. Panel a) shows the community-wise distribution. Bold, horizontal lines within the boxes represents the median number of known languages in the respective community. The lower and upper hinges correspond to the first and third quartiles. The vertical lines attached to the boxes extends from the hinge to the largest/smallest value no further than 1.5 * inter-quartile-range. Data beyond the end of the whiskers are plotted ad points. Panel b) shows the mean conformity rate of a children dependent on the number of known ni-Vanuatu languages.



Figure S11
Simpson’s index of diversity in an interviewee’s origin b)
a)


Note. Panel a) shows the community-wise distribution. Bold, horizontal lines within the boxes represents the median of Simpson’s index in the respective community. The lower and upper hinges correspond to the first and third quartiles. The vertical lines attached to the boxes extends from the hinge to the largest/smallest value no further than 1.5 * inter-quartile-range. Data beyond the end of the whiskers are plotted ad points. Panel b) shows the mean conformity rate of a children dependent on Simpson’s index of diversity in an interviewee’s origin.



Figure S12
 Interviewee’s socio-economic statusb)
a)


Note. Panel a) shows the community-wise distribution. Bold, horizontal lines within the boxes represents the median SES rating in the respective community. The lower and upper hinges correspond to the first and third quartiles. The vertical lines attached to the boxes extends from the hinge to the largest/smallest value no further than 1.5 * inter-quartile-range. Data beyond the end of the whiskers are plotted ad points. Panel b) shows the mean conformity rate of a children dependent interviewee’s SES rating.

Table S10
Number of children with a certain relation between conformity rates in point and speak trials
	Community
	Conformity rate higher point trials 
	Conformity rate higher in speak trials
	Conformity rate equal in point and speak trials

	A
	6
	7
	3

	B
	6
	2
	9

	C
	1
	10
	9

	D
	1
	5
	1

	E
	3
	7
	9

	F
	5
	11
	11

	G
	1
	3
	2

	H
	0
	5
	8




Figure S13
Descriptive response distribution in no-conflict trials

Note. Descriptive distribution of wrong (blue) and correct (green) responses in point (left panel) and speak (right panel) in no-conflict trials.
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