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Collective rituals serve social functions for the groups that perform them,
including identifying group members and signalling group commitment. A
novel social group paradigm was used in an afterschool programme (N = 60
4-11-year-olds) to test the influence of participating in a ritual task on in-
group displays and out-group monitoring over repeated exposures to the
group. The results demonstrate that ritual participation increases in-group dis-
plays (i.e. time spent displaying materials to in-group members) and out-
group monitoring (i.e. time spent looking at out-group members) compared
with a control task across three time points. This study provides evidence
for the processes by which rituals may influence children’s behaviours
towards in- and out-group members and discusses implications for
understanding the development of ritual cognition and behaviour.

This article is part of the theme issue ‘Ritual renaissance: new insights
into the most human of behaviours’.

1. Introduction

Rituals are a pervasive feature of human social group activity that vary in com-
plexity, intensity, and form within and across populations [1-6]. Examples of
rituals range from elaborate religious ceremonies to secular rites of passage.
Rituals are socially-stipulated conventions [7] that serve powerful functions
for groups. These functions include identifying group members, demonstrating
commitment to the group, facilitating cooperation with coalitions and maintain-
ing group cohesion [8]. We define rituals as conventional, causally opaque
procedures, uninterpretable from the perspective of physical causality because
they lack an intuitive or observable causal connection between the specific
action performed and the desired outcome or effect [7,9].

Engaging in a ritual allows individuals to determine group membership by
visually distinguishing those who know the behaviours (the in-group) from
those who do not (the out-group). Identifying in-group members allows individ-
uals to determine who is likely to share their beliefs and values, and thus may be a
trustworthy reciprocator. Rituals are hard-to-fake group-specific behaviours, often
consisting of costly actions that symbolize group commitment [10]. Those who
know the ritual rules and actions (the in-group) are easily distinguished from
those who do not (the out-group). Thus, rituals serve as reliable signals to group
membership. For example, Sosis & Rulffle [11] found that religious adult members
of an Israeli kibbutzim were more likely to cooperate with other anonymous mem-
bers of the kibbutzim if they had greater attendance at the communal prayer. Ritual
actions also act as credible behavioural displays that signal adherence to in-group
values and shared beliefs, leading to greater transmission and persistence of the
shared values of a group among adults [12-14].

Individuals performing rituals demonstrate to other in-group members that
they have competency in a shared behavioural repertoire of group-specific infor-
mation. Engaging in a ritual allows individuals to determine group membership
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by visually distinguishing those who know the behaviours
(the in-group) from those who do not (the out-group). The
lack of ‘insider” knowledge of rituals associated with particular
groups may help identify individuals who are out-group
members and thus more likely to be free riders or competitors
[15]. Thus, ritual group members should want to display their
own knowledge of the ritual to other group members and
should pay attention to any differing actions of potential
out-group members.

Rituals have a number of social functions [8]. They pro-
vide shared experiences among group members, and thus
provide a behavioural mechanism for social coordination
and cohesion. There are several features of rituals that we
hypothesize make them ideal candidates for increasing
social group affiliation and cohesion. Rituals are socially
scripted, are frequently accompanied by normative or con-
ventional language and involve behavioural coordination or
synchrony within groups [16-19]. Behaviours that are the
product of individual-level innovation and done in the con-
text of individual behaviour, we would argue, are habits.
Here, we are interested in group-based collective rituals.

Recent work has demonstrated that the ability to identify
and acquire rituals is early-developing [20-23]. Children
acquire rituals through the process of imitation [24-28]. Fur-
thermore, children are sensitive to whether rituals are
demonstrated by in-group members and are more likely to
imitate in-group members [29], particularly when faced
with the threat of ostracism [30]. These findings point to an
affiliative function of imitation; children imitate others in
order to affiliate with in-group members [31,32].

What is the impact of ritual participation on children’s
social group cognition and behaviour? Recent research has
demonstrated that participating in a ritual changes children’s
preferences and attitudes towards the in-group. Ritual par-
ticipation increases self-reported preferences for in-group
members above and beyond group membership alone. For
example, children who participate in a collective ritual over
a two-week period select the in- over the out-group when
allocating privileges, retaining group identity markers and
making group preference choices [33]. While this research
provides evidence that children readily engage in and ident-
ify cues to rituals, there is a lack of experimental research
examining the impact of ritual participation on children’s
behaviours towards group members.

The aim of the current study was to examine the extent to
which ritual participation changes children’s behaviours
towards in- and out-group members over multiple exposures
to a collective ritual. Studies examining both effects of mini-
mal groups in children [34] and the limited studies on
children’s experience with group-specific rituals [30,35] typi-
cally use a single exposure to a minimal group. We aimed to
examine behaviour—specifically, engagement, in-group dis-
plays and out-group monitoring—over multiple days of
exposure to both a novel group and collective activities. To
do this experimentally, children were placed in novel
groups and participated in either a ritual necklace-making
task or a matched control task. The purpose was to create a
more ecologically valid experiment that more accurately rep-
resents children’s actual experiences in a real social group
and to empirically examine if any initial effects of ritual
sustain over time.

Our first objective was to examine the impact of participating
in a collective ritual on the extent to which children display

markers of group-specific information to other in-group mem-
bers. To demonstrate in-group membership, we predict ritual
participants will be vigilant at signalling their participation to
other groups. While anthropological and psychological research
on ritual as a group signal has predominantly sampled adult
populations [11-14], information about whether children are
sensitive to ritual as a cue to group membership is currently lack-
ing. To measure signalling group membership, we used the time
spent displaying group materials to in-group members. We pre-
dicted greater time spent displaying materials to in-group
members in the ritual versus control condition and that this
effect would sustain over time.

Our second objective was to examine whether engaging in
a ritual increases attention to or monitoring of out-group
members. We predict ritual participants will attend to the
actions of the out-group in order to identify out- from in-
group members. Children demonstrate in-group biases but
do not consistently show out-group biases [33,36,37].
Changes in attitudes towards out-group members may
depend on the type of social information (e.g. out-group
members deemed as threatening) that is given to children
[38-40]. Children’s attitudes towards out-group members
have typically been examined using self-report measures
and scales of group preference and have primarily focused
on ethnic or racial prejudice [39,41,42]. Previous research
did not show evidence for changes in preferences for or
bias towards out-group members after participating in a
ritual; however, it is possible that examining this question
using behavioural measures may provide a more comprehen-
sive picture of interactions towards both in- and out-group
members [33]. We predicted increased looking time at out-
group members in the ritual versus control condition that
would remain over time.

Sixty children (40% female, 60% male; M,z =7 years, 3 months;
range = 4 years, 2 months to 11 years, 5 months) were recruited at
two afterschool programme locations in Austin, TX, USA. Most
participants came from working-class families based on school
district records (i.e. eligible for free or reduced-price lunch or
other public assistance). The sample was ethnically diverse. See
electronic supplementary material, table S1 for a detailed break-
down of demographic information by condition and location.

Sample size was determined prior to data collection via
power analysis using a predicted effect size of f=0.4. There is
no precedent for looking at similar behavioural variables of inter-
est with novel groups paradigms with children, so we chose a
conventional sample size that is sufficient to detect a medium
effect size. The power analysis suggested a sample size of 26 sub-
jects per group, power = 0.80. We attempted to obtain consent for
as many children from the locations as possible and collected
data from all individuals for whom consent had been given, so
as not to exclude children who wished to participate.

Across conditions, yellow and green wristbands were used to
demarcate novel social groups. We provided each child with a
bag of materials including a yellow string, a green string, and
24 yellow, green, and orange beads. Each colour of bead included
two star-shaped beads, two heart-shaped beads, two circular
beads and two square beads.



(c) Procedure and coding

In a between-subjects design, children from two locations of the same
afterschool programme participated in this study. Children were
placed in novel groups and participated in either a ritual necklace-
making task or a matched control task. The activity across conditions
lasted 10 min, and was repeated six times over a two-week period.

One location participated in the ritual condition and another
in the control condition. We ran each condition in different
locations to ensure that children did not transmit information
between conditions. The afterschool programmes were both
run by the same company at the different sites. The curricula,
structure of the daily activities and teacher training were identi-
cal across sites, ensuring equivalency between conditions. The
locations were matched for ethnic diversity, sex and socioeco-
nomic status. Across conditions, children were randomly
assigned to either the yellow or green group.

In each condition, wristbands were introduced, ‘In this pro-
gramme, we have two groups of children, the green group and
the yellow group! You are in the yellow [green] group. Each
day you'll put this on to remind you that you are in the yellow
[green] group and you’ll take it off at the end of the day. Neither
group is better than the other; there are just two separate but
equal groups. Now each colour group is going to use their objects
in the special way. I want the yellows to learn together over here,
and the greens to learn together over there. Yellow group line up
to get your objects, and green group line up to get your objects.”
In each condition, children were presented with identical bags of
beads and string.

Across conditions, children wore in-group coloured wrist-
bands daily for two weeks. During this period, they
participated in six social group activities of their in-group
within their condition. A two-week time period was selected to
allow for repeated exposure to the social group activity. In
each condition, two confederate adult females (matched for age
and ethnicity) acted as group leaders. The group leader was
dressed in a yellow or green T-shirt and a corresponding
yellow or green visor. In the ritual condition, the group activity
was a ritual task (i.e. scripted group necklace-making task). In
the control condition, the group activity was a non-scripted
necklace-making task with the same materials.

(i) Social group activity

Across conditions, group leaders asked their group to sit in front
of them on the corresponding coloured lines taped to the floor
and passed out materials. In the ritual condition, the green
group leader said, ‘Okay green group, we are going to play
with these beads in a special way, the way the green group
does it! Watch what I'm doing!” [Picked up a green star.] ‘First,
hold up a green string. Then, touch a green star to your head.
Then, string on a green star.” [Touched a green star to head
and strung it on. Picked up a green circle.] ‘Next clap your
hands 3 times. Then string on a green circle.” [Clapped hands 3
times and then strung the green circle on. Picked up a green
square.] ‘Next, touch a green square to your head. Then, string
on a green square.” [Touched a green square to head and
strung it on. Picked up a green heart.] ‘Next clap your hands 3
times. Then string on a green heart.” [Clapped hands 3 times
and then strung the green heart on. Picked up a green star.]
‘Next, touch a green star to your head. Then, string on a green
star.” [Touched a green star to head and strung it on. Picked
up a green circle.] ‘Next clap your hands 3 times. Then string
on a green circle. [Clapped hands 3 times and then strung the
green circle on. Picked up a green square.] ‘Next, touch a
green square to your head. Then, string on a green square.
[Touched a green square to head and strung it on. Picked up a
green heart.] ‘Next clap your hands 3 times. Then string on
a green heart.” [Clapped hands 3 times and then strung the

green heart on.] Now, take the beads off and do it again!’
[Removed beads from string and repeated ritual as scripted.]
Children were asked to put away the beads and the bags were
collected from them. ‘Okay, we're all done! You did it the way
the green group does it! Good job! The scripted activity was
done in synchrony with the children (i.e. verbal instructions
were given and the children performed the instructed behaviours
simultaneously with the group leader), was modelled twice
per session, and took approximately 10 min to complete. See
electronic supplementary material, table S2 for a detailed
description of the scripted tasks by colour group. Children
participated in this activity six times over a two-week period.

In the control condition, the leaders said, ‘Okay yellow
[green] group, we are going to play with these beads in a special
way, the way the yellow [green] group does it!" [Children
engaged in unstructured necklace making and bead stringing.]
After 10 min, children were asked to put away their materials.
‘Okay, we're all done! You did it the way the yellow [green]
group does it! Good job! Children participated in this activity
six times over a two-week period.

Across conditions, children were allowed to interact with the
materials during the group activity for 10 min. After the 10 min
period, they were instructed to put all the materials back into
their bags, which the group leader collected. Across conditions,
the group leaders always supervised the group activity and
children heard the word ‘group’ three times per session.

(ii) Coding

Each child’s behaviour in their novel social groups was video-
recorded and was coded by six independent coders using Data-
vyu coding software. Different outcome measures collected with
these same participants at the end of the six experimental days
were previously published [33]. For the purposes of this study,
we examined behaviour during (rather than after) the experimen-
tal days to assess change in behaviours across time. We chose to
code the first, third and sixth (and final) group activities in order
to examine behaviour across more evenly distributed but distinct
time points (at the beginning, middle and end of the study). The
first 4 min of each video was coded in order to assess behaviours
during the start of the group activities. For all variables, we cal-
culated the proportion of time spent performing any behaviour
to maintain consistency across variables and time points. This
was calculated as the sum of milliseconds spent doing each vari-
able divided by the total amount of milliseconds the child’s head
was visible in the frame.

Engagement with in-group tasks. To measure children’s engagement
with in-group activities, we coded for the proportion of time children
spent looking at task-related things. This was the sum of the total time
spent looking at their own materials, at in-group peers, or at in-group lea-
ders, divided by the total amount of time the child’s head was visible in
the frame. Onset of looking at their own materials began when the child
looked towards their beads or string and ended when the child shifted
focus elsewhere. Onset of looking at in-group peers began when the
child looked at an in-group peer and ended when the child shifted
focus. Onset of looking at in-group leaders began when the child
looked at an in-group leader and ended when the child shifted focus.

In-group displays. To measure children’s in-group displays, we
coded for the proportion of time spent displaying group
materials to an in-group member. This was the sum of the total
time children spent making an intentional gesture to demonstrate
their materials to an in-group leader or in-group peer divided by
the total amount of time the child’s head was visible in the frame.
Onset of displaying to an in-group leader began when the child
held up their materials to the group leader and ended when the
child returned the materials to their lap or the floor. Onset of dis-
playing to an in-group peer began when the child held up their
materials to an in-group peer and ended when the child returned
the materials to their lap or the floor. We collapsed the
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proportion of time spent displaying across all in-group members
(leaders or peers) because there was inevitable overlap with
simultaneous displays to both.

Out-group monitoring. To measure children’s awareness of the
out-group, we coded for the proportion of time children spent
looking at out-group members divided by the total amount of
time the child’s head was visible in the frame. Onset of this be-
haviour began when the child looked towards the out-group
and ended when the child shifted focus towards a person or
object in another category. At each site, the colour groups were
seated with the children’s backs facing the out-group, so looking
at out-group members was a very salient motion (e.g. the child
turning to look over their shoulder).

Interrater reliability. Six research assistants coded the beha-
viours and a seventh research assistant independently coded
26% of the dataset (39 of 149 files) for interrater reliability
coding. Reliability between coders was calculated across 1 s time
steps and the independent coder was in near-perfect agreement
(x =0.98-1.00) with all six of the other coders.

3. Results

Multi-level linear regressions were performed to determine the
effects of condition and time point on the average proportion of
time children spent engaging in group tasks, in-group displays,
and out-group monitoring. Random intercepts were included
for each participant to account for multiple observations per
participant. There were no predicted effects of age, sex, colour
group, and the proportion of days wristbands were worn pre-
viously, but these components were retained in the model to
control for any variance due to these factors. All analyses
reported are two-tailed with o =0.05. We included descriptive
statistics by individual time point in electronic supplementary
material, table S3 and linear regressions by individual time
point in electronic supplementary material, table S4. Addition-
ally, exploratory analyses and descriptive statistics can be found
in electronic supplementary material, tables S5 and Sé.

(a) Engagement with in-group tasks

There was not a significant effect of condition on the average
proportion of time spent engaged with in-group tasks. Children
in the ritual condition did not spend a significantly different
proportion of time engaged with in-group tasks (M=0.94,
s.d.=0.05) from children in the control condition (M =0.94,
5.d.=0.06). There was a main effect of sex, indicating that
males spent a larger proportion of time engaged with in-group
tasks (M =0.95, s.d.=0.05) than females (M =0.92, s.d.=0.06).
There was a main effect of colour group, with the yellow
group spending a larger proportion of time engaged with
in-group tasks (M=0.95, s.d.=0.05) than the green group
(M=0.93, s.d.=0.06). We did not have predictions about the
effects of sex or colour group on engagement and these effects
were not consistent across time points (see electronic supplemen-
tary material, table 54 for a breakdown by time point). There was
no effect of age, proportion of days wristbands were wormn,
or time point (time 1, M=0.95, s.d.=0.05; time 2, M=0.94,
s.d. =0.05; time 3, M =0.93, s.d. = 0.07) (table 1).

(b) In-group displays

There was a significant main effect of condition on the
average proportion of time spent displaying materials to an
in-group member. Children in the ritual condition spent a
larger proportion of time displaying materials to an in-

Table 1. Linear regression analyses for predictors of the average proportion of time participants spent engaging in behaviours of interest.
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group member (M = 0.02, s.d. = 0.04) than children in the con-
trol condition (M =0.01, s.d.=0.02). There was a marginal
effect of the proportion of days wristbands were worn, but
no effect of age, sex, colour group or time point (time 1,
M=0.02, s.d.=0.03; time 2, M=0.01, s.d.=0.02; time 3,
M=0.02, s.d.=0.04) (table 1 and figure 1).

(¢) Out-group monitoring

There was a significant main effect of condition on the aver-
age proportion of time children spent looking at the
out-group. Children in the ritual condition spent a larger pro-
portion of time looking at the out-group (M =0.02, s.d. =0.03)
than children in the control condition (M =0.01, s.d.=0.02).
There was a main effect of time point where children were
less likely to monitor the out-group in time 3 (M =0.01,
s.d.=0.02) compared with time 1 (M =0.02, s.d.=0.03), as
well as time 6 (M=0.01, s.d.=0.03) compared with time
1. There was a main effect of the proportion of days wrist-
bands were worn, indicating children were less likely to
monitor the out-group as they spent more days in the in-
group. There was a marginal effect of age, but no effect of
sex or colour group (table 1 and figure 2).

4. Discussion

This study provides novel evidence for how repeated experi-
ence with a collective ritual impacts children’s behaviours
towards in- and out-group members. Our data build upon
previous research demonstrating that participating in a
ritual increases children’s self-reported in-group preferences
[33] by providing behavioural evidence that ritual has
social functions in the context of group activity.

Our first objective was to examine the impact of ritual on
the extent to which children display markers of group-specific
information to other in-group members. Children who partici-
pated in a ritual spent more time displaying their materials to
the group leader and other members of the group than chil-
dren in a free-play task, and this effect was sustained over
time. This suggests that children in the ritual condition were
more concerned with other group members’ knowledge of
their participation in and knowledge of the ritual task. These
results are consistent with the proposal that collective rituals
can signal one’s group membership and convey evidence of
group commitment [10]. In-group display is consistent with
another function of ritual: to transmit group norms to new
group members [12]. The behaviours found in rituals function
as credibility enhancing displays or as honest signals of com-
mitment to the beliefs and values of the group. This, in turn,
increases the rate of adoption and maintenance of those beliefs
in others and in future generations [13,14].

Our data provide evidence that participation in low cost
rituals (i.e. limited investment of time, resources and effort)
increases in-group display behaviour relative to a control con-
dition that was carefully-matched for group experience across
multiple time points. It is possible that these effects would be
even stronger for costlier rituals. Previous research has
demonstrated that the more costly rituals are, the more
likely they are to signal displays of commitment to group
values and intensify prosocial behaviours and attitudes
[43-45]. Future research should systematically examine the
impact of the costliness of ritual participation on display
behaviour in children.
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Figure 1. The box-and-whisker plots show the proportion of time spent dis-
playing materials to in-group members by condition and time point. The
boxes indicate the first and fourth quartiles (50% of all values in the
group). The solid horizontal lines inside the boxes represent the medians.
The solid vertical lines capture the location of extreme values, with the excep-
tion of outliers (shown as circles) that exceeded the inter-quartile distance by
more than 1.5. (Online version in colour.)
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Figure 2. The box-and-whisker plots show the proportion of time spent
monitoring out-group members by condition and time point. The boxes indi-
cate the first and fourth quartiles (50% of all values in the group). The solid
horizontal lines inside the boxes represent the medians. The solid vertical
lines capture the location of extreme values, with the exception of outliers
(shown as circles) that exceeded the inter-quartile distance by more than
1.5. (Online version in colour.)

Our second objective was to examine whether engaging in
a ritual impacts attention to or monitoring of out-group
members. Children in the ritual condition engaged in more
out-group monitoring than children who participated in
a free-play task, an effect that was sustained over time.
The novelty of the scripted-task instructions in the ritual com-
pared with the control condition may explain greater out-
group monitoring initially (at the first time point), but is unli-
kely to explain why these conditional differences persist at
later time points when the group activities are no longer
novel (electronic supplementary material, table S4). Notably,
in both conditions, children were told that they were
engaging in shared behaviour that was unique and special
to their group, which could have increased interest in
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out-group behaviour across both conditions. Increased moni-
toring of out-group members could indicate increased
salience or awareness of the boundaries between the in-
and out-group. Across conditions, children were most likely
to monitor out-groups in the first time point compared with
the latter time points. Emphasizing group boundaries helps
to identify who is more likely to cooperate and who could
be a potential free rider or even a threat to the group [15].

We argue that the control condition is an exceptionally
strong test of our hypotheses. The instructions, materials and
amount of group experience were identical and children were
familiar with one another in both conditions. Detecting these
effects between conditions that were carefully matched for
group experience among children who were familiar (and
friendly) indicates that these effects can be produced even
among children who would otherwise be ‘in-group” members.
Differences in children’s in-group signalling and out-group
monitoring behaviours between conditions cannot be explained
by differences in overall engagement. There were no differences
in the level of engagement in the group activity by condition.

Our experimental manipulation is meant to simulate the
experience of ritual in real world contexts, and we would
expect our effects to be smaller than rituals embedded in
complex and meaningful group practices. There are a
number of theories of ritual, such as Whitehouse’s modes
of religiosity theory that high-frequency, low arousal rituals
have unique psychological effects [46]. We argue that our
study provides unique evidence for the effects of repeated
exposure and familiarity with rituals on psychological and
behavioural outcomes. A key feature of this paradigm is mul-
tiple exposures to a collective ritual. Our data demonstrate
differences in our variables of interest between conditions
across multiple time points; however, more research is
needed to examine the robustness of these effects and to
further understand how the content and amount of ritualistic
activity impacts both cognition and behaviour.

We did not find an effect of age on in-group displays, out-
group monitoring, nor levels of engagement. This finding may
be due to the nature of the sample, which included 100% of
classroom participation, resulting in a wide age distribution.
Given evidence that children become more sensitive to inter-
group biases [41,47] and cues to ritual [24-26] with age,
future work should more systematically examine the effects
of age on ritual participation and intergroup behaviours.

This research demonstrates that engaging in a ritual
increases children’s awareness of out-group members, yet
we lack evidence for how ritual participation might lead to
out-group biases, hostility or even prejudice. Children show

prejudice towards out-group members when in-group [ 6 |

norms encourage exclusion or when out-group members
are deemed threatening [39]. Future research should examine
how ritual influences bias or hostility against out-group
members. For example, studies could manipulate whether
the rituals presented encourage exclusion and how costly
the ritual behaviours are. If greater costliness of ritual behav-
iour leads to increased longevity of religious groups [45],
perhaps costliness also leads to greater in-group cohesion
and out-group biases. This could provide additional insight
into understanding intergroup conflict.

The development of ritual cognition and behaviour is a
topic of growing interdisciplinary social scientific study. This
study is the first to our knowledge to demonstrate that ritual
participation influences children’s in-group signalling and
out-group monitoring. Our results enrich our understanding
of the empirically-documented and early-developing tendency
to prefer in-group members to out-group members [36,38] by
demonstrating how participating in collective rituals impacts
behaviours directed at in- and out-group members over
time. We provide behavioural evidence to support that rituals
serve psychological functions for group cognition in children
by using an ecologically valid design with groups of children
engaging in coordinated activities.

This study received institutional review board approval by the
University of Texas at Austin, approval number 2010-06-0059, titled
‘The Development of Imitation’. Informed parental consent was
obtained for all participants.

The datasets and code supporting this article have
been uploaded as part of the electronic supplementary material.

N.J.W. and C.H.L. developed the study concept.
All authors contributed to the study and coding rubric design. Test-
ing and data collection were supervised by N.J.W. N.J.W. performed
data analysis and interpretation under supervision of A.K.W. and
C.H.L. N.J.W. drafted the manuscript and C.H.L. and A.K.W. pro-
vided critical revisions. All authors approved the final version of
the manuscript for submission.

We declare we have no competing interests.

This work was supported by an American Psychological
Foundation Elizabeth M. Koppitz Graduate Student Fellowship and
the University of Texas at Austin Continuing Graduate Fellowship
to N.JW., as well as an Economic and Social Research Council
(ESRC) grant titled ‘Ritual, Community, and Conflict’ (REF RES-
060-25-0085) to C.H.L.

We would like to thank Jennifer Clegg, Rachel
Watson-Jones, Justin Busch and Katherine Cullum for your generous
support of this project. Thanks also to Michelle Ross, Holly Weir, Alli-
son Tsao, Debbie Yeh, Niki Akhaiveissy, Jensen Edwards, Keonnie
Parilla, Keyun Li, Yasmeen Nofal and Yanxi Lu for assistance with
data collection and coding. We also thank the staff and students at
Extend-A-Care for Kids in Austin, TX for their participation.

1. Atkinson QD, Whitehouse H. 2011 The cultural

morphospace of ritual form: examining

modes of religiosity cross-culturally. Evol. Hum.
Behav. 32, 50-62. (doi:10.1016/j.evolhumbehav.
2010.09.002)

Humphrey C, Laidlaw J. 1994 The archetypal actions
of ritual: a theory of ritual illustrated by the Jain rite
of worship. Oxford, UK: Clarendon Press.

Rossano MJ. 2012 The essential role of ritual in the
transmission and reinforcement of social norms.

Psychol. Bull. 138, 529-549. (doi:10.1037/ 6.

a0027038)

Rappaport R. 1999 Ritual and religion in the making
of humanity. Cambridge, UK: Cambridge University
Press.

Hobson NM, Schroeder J, Risen JL, Xygalatas D,
Inzlicht M. 2018 The psychology of rituals: an
integrative review and process-based framework.
Pers. Soc. Psychol. Rev. 22, 260-284. (doi:10.1177/
1088868317734944)

Lang M, Bahna V, Shaver JH, Reddish P, Xygalatas
D. 2017 Sync to link: endorphin-mediated synchrony
effects on cooperation. Biol. Psychol. 127, 191-197.
(doi:10.1016/j.biopsycho.2017.06.001)

7. Legare (H, Souza AL. 2012 Evaluating ritual efficacy:
evidence from the supernatural. Cognition 124,
1-15. (doi:10.1016/j.cognition.2012.03.004)

8. Watson-Jones RE, Legare CH. 2016 The social

functions of group rituals. Curr. Dir. Psychol. Sci. 25,
42-46. (doi:10.1177/0963721415618486)


http://dx.doi.org/10.1016/j.evolhumbehav.2010.09.002
http://dx.doi.org/10.1016/j.evolhumbehav.2010.09.002
http://dx.doi.org/10.1037/a0027038
http://dx.doi.org/10.1037/a0027038
http://dx.doi.org/10.1177/1088868317734944
http://dx.doi.org/10.1177/1088868317734944
http://dx.doi.org/10.1016/j.biopsycho.2017.06.001
http://dx.doi.org/10.1016/j.cognition.2012.03.004
http://dx.doi.org/10.1177/0963721415618486

20.

21.

22.

Serensen J. 2007 Acts that work: a cognitive
approach to ritual agency. Method Theory Study
Relig. 19, 281-300. (doi:10.1163/
157006807X240118)

Sosis R, Alcorta C. 2003 Signaling, solidarity, and
the sacred: the evolution of religious behavior.
Evol. Anthropol. 12, 264-274. (doi:10.1002/evan.
10120)

. Sosis R, Ruffle BJ. 2003 Religious ritual and

cooperation: testing for a relationship on Israeli
religious and secular kibbutzim. Curr. Anthropol. 44,
713-722. (doi:10.1086/379260)

Henrich J. 2009 The evolution of costly displays,
cooperation and religion: credibility enhancing
displays and their implications for cultural evolution.
Evol. Hum. Behav. 30, 244-260. (doi:10.1016/].
evolhumbehav.2009.03.005)

Lanman JA. 2012 The importance of religious
displays for belief acquisition and secularization.

J. Contemp. Relig. 27, 49-65. (doi:10.1080/
13537903.2012.642726)

Willard AK, Cingl L. 2017 Testing theories of
secularization and religious belief in the Czech Republic
and Slovakia. Evol. Hum. Behav. 38, 604—615. (doi:10.
1016/j.evolhumbehav.2017.01.002)

McElreath R, Boyd R, Richerson PJ. 2003

Shared norms and the evolution of ethnic
markers. Curr. Anthropol. 44, 122-129. (doi:10.
1086/345689)

Hove MJ, Risen JL. 2009 It's all in the timing:
interpersonal synchrony increases affiliation.

Social Cogn. 27, 949-960. (doi:10.1521/50c0.2009.
27.6.949)

Kirschner S, Tomasello M. 2010 Joint music making
promotes prosocial behavior in 4-year-old children.
Evol. Hum. Behav. 31, 354-364. (doi:10.1016/].
evolhumbehav.2010.04.004)

Marsh KL, Richardson MJ, Schmidt RC. 2009 Social
connection through joint action and interpersonal
coordination. Top. Cogn. Sci. 1, 320-339. (doi:10.
1111/j.1756-8765.2009.01022.x)

Wiltermuth SS, Heath C. 2009 Synchrony and
cooperation. Psychol. Sci. 20, 1-5. (doi:10.1111/j.
1467-9280.2008.02253.x)

Legare CH, Nielsen M. 2015 Imitation and
innovation: the dual engines of cultural learning.
Trends Cogn. Sci. 19, 688—699. (doi:10.1016/j.tics.
2015.08.005)

Nielsen M. 2018 The social glue of cumulative
culture and ritual behavior. Child Dev. Perspect. 12,
264-268. (doi:10.1111/cdep.12297)

Liberman Z, Kinzler KD, Woodward AL. 2018 The
early social significance of shared ritual actions.

23.

24,

25.

26.

2].

28.

29.

30.

31

32.

33.

34.

Cognition 171, 42-51. (doi:10.1016/j.cognition.
2017.10.018)

Rybanska V, McKay R, Jong J, Whitehouse H. 2018
Rituals improve children’s ability to delay
gratification. Child Dev. 89, 349-359. (doi:10.1111/
cdev.12762)

(legg JM, Legare CH. 2016 Instrumental and
conventional interpretations of behavior are
associated with distinct outcomes in early
childhood. Child Dev. 87, 527-542. (doi:10.1111/
cdev.12472)

Herrmann PA, Legare CH, Harris PL, Whitehouse H.
2013 Stick to the script: the effect of witnessing
multiple actors on children’s imitation. Cognition
129, 536-543. (doi:10.1016/j.cognition.2013.
08.010)

Legare CH, Wen NJ, Herrmann PA, Whitehouse H.
2015 Imitative flexibility and the development of
cultural leamning. Cognition 142, 351-361. (doi:10.
1016/j.cognition.2015.05.020)

Nielsen M, Kapitdny R, Elkins R. 2015 The
perpetuation of ritualistic actions as revealed by
young children’s transmission of normative
behavior. Evol. Hum. Behav. 36, 191-198. (doi:10.
1016/j.evolhumbehav.2014.11.002)

Nielsen M, Tomaselli K, Kapitany R. 2018 The
influence of goal demotion on children’s
reproduction of ritual behavior. Evol. Hum. Behav.
39, 343-348. (doi:10.1016/j.evolhumbehav.2018.
02.006)

Wilks M, Kirby J, Nielsen M. 2018 Children imitate
antisocial in-group members. Dev. Sci. 21, e12675.
(doiz10.1111/desc.12675)

Watson-Jones RE, Whitehouse H, Legare CH. 2016
In-group ostracism increases high-fidelity imitation
in early childhood. Psychol. Sci. 27, 34-42. (doi:10.
1177/0956797615607205)

Over H, Carpenter M. 2009 Priming third-party
ostracism increases affiliative imitation in children.
Dev. Sci. 12, F1-F8. (doi:10.1111/j.1467-7687.2008.
00820.x)

Watson-Jones RE, Legare CH, Whitehouse H, Clegg
JM. 2014 Task-specific effects of ostracism on
imitative fidelity in early childhood. Evol. Hum.
Behav. 35, 204-210. (doi:10.1016/j.evolhumbehav.
2014.01.004)

Wen NJ, Herrmann PA, Legare CH. 2016 Ritual
increases children’s affiliation with in-group
members. Evol. Hum. Behav. 37, 54-60. (doi:10.
1016/j.evolhumbehav.2015.08.002)

Dunham Y. 2018 Mere membership. Trends

Cogn. Sci. 22, 780-793. (doi:10.1016/j.tics.
2018.06.004)

35.

37.

38.

39.

40.

41.

42.

43.

4,

45.

46.

Wilks M, Kapitany R, Nielsen M. 2016 Preschool
children’s learning proclivities: when the ritual
stance trumps the instrumental stance. Br. J. Dev.
Psychol. 34, 402-414. (doi:10.1111/bjdp.12139)
Dunham Y, Baron AS, Banaji MR. 2008 The
development of implicit intergroup cognition.
Trends Cogn. Sci. 12, 248-253. (doi:10.1016/j.tics.
2008.04.006)

Richter N, Over H, Dunham Y. 2016 The effects of
minimal group membership on young preschoolers’
social preferences, estimates of similarity, and
behavioral attribution. Collabra 2, 8. (doi:10.1525/
collabra.44)

Rhodes M. 2012 Naive theories of social groups.
Child Dev. 83, 1900-1916. (doi:10.1111/.1467-
8624.2012.01835.x)

Nesdale D, Maass A, Durkin K, Griffiths J. 2005
Group norms, threat, and children’s racial prejudice.
Child Dev. 76, 652-663. (doi:10.1111/j.1467-8624.
2005.00869.x)

McLoughlin N, Over H. 2018 Encouraging children to
mentalise about a perceived outgroup increases
prosocial behaviour towards outgroup members.
Dev. Sci. 22, €12774. (doi:10.1111/desc.12774)
Aboud FE. 2003 The formation of in-group
favoritism and out-group prejudice in young
children: are they distinct attitudes? Dev. Psychol.
39, 48-60. (doi:10.1037/0012-1649.39.1.48)
Rutland A. 1999 The development of national
prejudice, ingroup favouritism and self stereotypes
in British children. Br. J. Soc. Psychol. 38, 55-70.
Kavanagh CM, Jong J, McKay R, Whitehouse H.
2019 Positive experiences of high arousal martial
arts rituals are linked to identity fusion and costly
pro-group actions. Eur. J. Soc. Psychol. 49, 461-481.
(doi:10.1002/ejsp.2514)

Xygalatas D, Mitkidis P, Fischer R, Reddish P,
Skewes J, Geertz AW, Roepstorff A, Bulbulia J.
2013 Extreme rituals promote prosociality.

Psychol. Sci. 24, 1602—1605. (doi:10.1177/
0956797612472910)

Sosis R, Bressler ER. 2003 Cooperation and
commune longevity: a test of the costly signaling
theory of religion. Cross Cult. Res. 37, 211-239.
(doi:10.1177/1069397103251426)

Whitehouse H. 2004 Modes of religiosity: a cognitive
theory of religious transmission. Walnut Creek, CA:
AltaMira Press.

. Abrams D, Rutland A, Cameron L. 2003 The

development of subjective group dynamics: children’s
judgments of normative and deviant in-group and
out-group individuals. Child Dev. 74, 1840—1856.
(doi:10.1046/j.1467-8624.2003.00641.x)


http://dx.doi.org/10.1163/157006807X240118
http://dx.doi.org/10.1163/157006807X240118
http://dx.doi.org/10.1002/evan.10120
http://dx.doi.org/10.1002/evan.10120
http://dx.doi.org/10.1086/379260
http://dx.doi.org/10.1016/j.evolhumbehav.2009.03.005
http://dx.doi.org/10.1016/j.evolhumbehav.2009.03.005
http://dx.doi.org/10.1080/13537903.2012.642726
http://dx.doi.org/10.1080/13537903.2012.642726
http://dx.doi.org/10.1016/j.evolhumbehav.2017.01.002
http://dx.doi.org/10.1016/j.evolhumbehav.2017.01.002
http://dx.doi.org/10.1086/345689
http://dx.doi.org/10.1086/345689
http://dx.doi.org/10.1521/soco.2009.27.6.949
http://dx.doi.org/10.1521/soco.2009.27.6.949
http://dx.doi.org/10.1016/j.evolhumbehav.2010.04.004
http://dx.doi.org/10.1016/j.evolhumbehav.2010.04.004
http://dx.doi.org/10.1111/j.1756-8765.2009.01022.x
http://dx.doi.org/10.1111/j.1756-8765.2009.01022.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02253.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02253.x
http://dx.doi.org/10.1016/j.tics.2015.08.005
http://dx.doi.org/10.1016/j.tics.2015.08.005
http://dx.doi.org/10.1111/cdep.12297
http://dx.doi.org/10.1016/j.cognition.2017.10.018
http://dx.doi.org/10.1016/j.cognition.2017.10.018
http://dx.doi.org/10.1111/cdev.12762
http://dx.doi.org/10.1111/cdev.12762
http://dx.doi.org/10.1111/cdev.12472
http://dx.doi.org/10.1111/cdev.12472
http://dx.doi.org/10.1016/j.cognition.2013.08.010
http://dx.doi.org/10.1016/j.cognition.2013.08.010
http://dx.doi.org/10.1016/j.cognition.2015.05.020
http://dx.doi.org/10.1016/j.cognition.2015.05.020
http://dx.doi.org/10.1016/j.evolhumbehav.2014.11.002
http://dx.doi.org/10.1016/j.evolhumbehav.2014.11.002
http://dx.doi.org/10.1016/j.evolhumbehav.2018.02.006
http://dx.doi.org/10.1016/j.evolhumbehav.2018.02.006
http://dx.doi.org/10.1111/desc.12675
http://dx.doi.org/10.1177/0956797615607205
http://dx.doi.org/10.1177/0956797615607205
http://dx.doi.org/10.1111/j.1467-7687.2008.00820.x
http://dx.doi.org/10.1111/j.1467-7687.2008.00820.x
http://dx.doi.org/10.1016/j.evolhumbehav.2014.01.004
http://dx.doi.org/10.1016/j.evolhumbehav.2014.01.004
http://dx.doi.org/10.1016/j.evolhumbehav.2015.08.002
http://dx.doi.org/10.1016/j.evolhumbehav.2015.08.002
http://dx.doi.org/10.1016/j.tics.2018.06.004
http://dx.doi.org/10.1016/j.tics.2018.06.004
http://dx.doi.org/10.1111/bjdp.12139
http://dx.doi.org/10.1016/j.tics.2008.04.006
http://dx.doi.org/10.1016/j.tics.2008.04.006
http://dx.doi.org/10.1525/collabra.44
http://dx.doi.org/10.1525/collabra.44
http://dx.doi.org/10.1111/j.1467-8624.2012.01835.x
http://dx.doi.org/10.1111/j.1467-8624.2012.01835.x
http://dx.doi.org/10.1111/j.1467-8624.2005.00869.x
http://dx.doi.org/10.1111/j.1467-8624.2005.00869.x
http://dx.doi.org/10.1111/desc.12774
http://dx.doi.org/10.1037/0012-1649.39.1.48
http://dx.doi.org/10.1002/ejsp.2514
http://dx.doi.org/10.1177/0956797612472910
http://dx.doi.org/10.1177/0956797612472910
http://dx.doi.org/10.1177/1069397103251426
http://dx.doi.org/10.1046/j.1467-8624.2003.00641.x

	Watch me, watch you: ritual participation increases in-group displays and out-group monitoring in children
	Introduction
	Method
	Participants
	Materials
	Procedure and coding
	Social group activity
	Coding


	Results
	Engagement with in-group tasks
	In-group displays
	Out-group monitoring

	Discussion
	Ethics
	Data accessibility
	Authors' contributions
	Competing interests
	Funding
	Acknowledgements
	References




