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Coordinative Difficulty Drives Role-Taking in Group Tasks

Max Potter (potter.max2001@gmail.com)', Elizabeth Kao', Lalaine Emralino', Jack Terwilliger! &

Federico Rossano
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'Department of Cognitive Science, University of California San Diego

Abstract

Human cooperation involves flexible role-taking. This form of
cooperation has been attributed to collective intentionality —
the ability to represent what “The Group” believes and desires.
However, the factors determining when and why humans spon-
taneously assume roles remain understudied. We propose that
a primary motivation for role-taking is to reduce coordinative
complexity by making one’s intentions transparent. We test this
hypothesis in a naturalistic cooking study (N =270, 90 trials) in
which groups of two, three, and four collaborate, as additional
members increase coordinative complexity by expanding pos-
sible task distributions and increasing inference misalignment.
Our analysis shows that role-taking increases significantly with
group size, supporting the hypothesis that roles are used to
manage coordinative complexity. These findings provide in-
sight into why humans choose certain cooperative strategies,
suggesting that facilitating coordination and solidarity may be
prioritized over optimizing productivity.

Keywords: Role-taking; groups; cooperation; coordination;
collective intentionality; shared agency; multi-agent;

Introduction

Humans frequently cooperate to accomplish tasks impossi-
ble for an individual to achieve alone. A central feature of
this cooperation is role-taking: the decomposition of com-
plex tasks into individual specialized subtasks. Role-taking
is pervasive in human cooperation from large-scale divisions
of labor through career specialization (Durkheim, 1893) to
consistent kinship and familial roles (Nadel, 1957), and even
in moment-to-moment interactions, such as trading off be-
tween the roles of ’speaker’ and ’listener’ (Schegloff, 2007;
Turner, 1962). While many species show forms of role-taking
(Boesch, 2002; Dreyer et al., 2024; Goodall, 1986), humans
appear to be uniquely distinct in their ability to spontaneously
assume roles across a variety of contexts and in widely flexible
ways (Tomasello, 2019). Understanding why humans take on
and commit to roles is therefore critical for understanding the
cognitive mechanisms that support flexible cooperation.

Despite roles constituting a critical component of human
cooperation, the conditions that motivate humans to take on
roles are understudied (Jara-Ettinger & Dunham, 2025). Stud-
ies rarely extend beyond dyads (Boyce et al., 2022) and often
focus on existing or researcher-assigned roles rather than an-
alyzing what causes role-formation.

Currently, a prominent explanation of role-taking is through
the lens of organizational efficiency — divisions of labor can
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optimize parallelizable tasks (O’Brien, 1968) or introduce bot-
tlenecks that hinder progress (Helmreich & Schaefer, 1994;
Mieczkowski et al., 2025). This is supported by the find-
ing that humans tend to assign task responsibility based on
who would produce the most optimal outcome (Allen et al.,
2015). However, humans also frequently persist in planned
courses of action even when they are no longer optimal (Chu
& Schulz, 2022; Zhai et al., 2024), suggesting that organiza-
tional efficiency alone is insufficient to explain why humans
take on and commit to roles. This reveals a fundamental gap
in knowledge: What causes humans to take on and maintain
roles, even once they are no longer an efficient strategy?

To understand how role-taking might emerge, we turn to
cognitive theories on collective intentionality that explain
how humans reason about group-level goals and expectations.
Shared intentionality has long been argued to be critical for
cooperation (Bratman, 2014; Searle, 1990), with recent work
arguing that "We"-minded reasoning may be directly respon-
sible for the formation of roles (Tomasello, 2019). Group
members cooperating can infer what the collective "we" needs
to achieve a shared goal (Gilbert, 2013), naturally assuming
roles to fulfill that need and adhere to a shared plan amongst
group members (Chater et al., 2022; Tomasello, 2019). How-
ever, this inference is not always simple — especially when
there are more group members and more possible distribu-
tions of responsibility, maintaining knowledge over who is
doing what and aligning plans with partners can require com-
plex inference. This complexity is even worse for more in-
dividualistic approaches, such as Bayesian Theory-Of-Mind,
which demand that agents use a large number of inferences to
determine each of their partners’ beliefs, desires, and inten-
tions in cooperation (Baker et al., 2017; Chater et al., 2022;
Wu et al., 2021).

Roles may be an effective solution to circumvent the need for
such costly inference. Roles come with a set of normative ex-
pectations about how the role-taker will act and what tasks they
will fulfill (Eickers, 2024; Gilbert, 2016), and can be concep-
tualized independently of the agent that fulfills them (Rakoczy
et al., 2014; Rakoczy, 2018). Since roles bind agents to a par-
ticular structure of possible actions, understanding a partner’s
role allows an agent to effectively predict that partner’s ac-
tions without requiring a deeper inference about their mental
states (Davis & Jara-Ettinger, 2022; Jara-Ettinger & Dunham,
2025). This, in turn, means that coordinating with established
roles may require far less cognitive work (Ritchie, 2020).
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Within a group task, representing the roles of each group
member therefore enables agents to effectively infer and main-
tain a shared plan to support cooperation (Banerjee & Gray,
2023). This also illuminates why roles may be beneficial even
when inefficient — committing to a role provides structured
information to scaffold planning and thinking (Chu et al.,
2024), and abandoning that role incurs costs by forcing agents
to re-plan and risk misalignment.

Under this view, role-taking is not just a strategy of efficient
organization but also an inherently cooperative act designed
to align group members’ plans and intentions. As such, mem-
bers who take on roles may also be viewed as being more
cooperative partners. Humans tend to prefer more strongly co-
operative partners in collaboration (Barclay & Willer, 2000),
suggesting that taking on roles may also improve one’s per-
ceived value within a group. This lines up well with intuition
from both Durkheim (1893) and Tomasello (2019), who ar-
gue that role-taking is highly connected to social standing and
promotes solidarity between group members.

We use these insights to propose that humans may take on
roles specifically in response to growing coordinative diffi-
culty. It is well established that humans attempt to ease the
difficulty of inference for their collaborative partners by mak-
ing their actions and intentions more visible when cooperating
(Vesper etal., 2011, 2016). Since role-taking has been argued
to be especially powerful at constraining inferential difficulty,
we expect that humans will take on roles significantly more
often in response to growing complexity — using roles as a
tool to support coordination amongst group members.

While there are many ways to increase the coordinative
difficulty of a task, we focus specifically on the effect of in-
creasing group size. Having more group members increases
the space of possible task distributions and makes inferring
a shared plan, as well as aligning those inferences between
group members, more difficult (Skau, 2022). Relevant work
has suggested that group tasks raise inference demands by
making it more difficult to process information and structure
interaction (Kolfschoten et al., 2014). Furthermore, more
members working in parallel raises the likelihood of part-
ners accidentally interfering with each other (Hutchins, 1996),
making careful coordination much more important.

The jump between groups of size 2 to size 3 may present the
most significant increase in difficulty due to the introduction
of new problems not present in dyads, such as the addressee
problem. Listeners in groups of size 3+ can no longer automat-
ically assume relevance of communicative signals, needing to
infer whether they were an intended recipient (Clark, 1992;
Jovanovic, 2007) and whether the signal is ultimately relevant
to them (Sperber & Wilson, 1986). Speakers also now often
need to intentionally design their speech to designate which
other members are ’addressees’ and which are ’overhearers’
(Clark & Carlson, 1982; Goffman, 1976), though some sig-
nals may be simply addressed to the entire group (Jankovic,
2018). As a result, cooperation in a group of size 3 or greater
requires distinct forms of reasoning not present in dyads, sug-
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gesting that coordinative complexity increases significantly
when moving beyond dyadic interaction.

To empirically test if coordinative complexity causes hu-
mans to take on roles, we assess role-taking behavior in a
naturalistic collective cooking experiment. Participants col-
laborate in groups of size 2, 3, or 4 to cook omelets in a
shared kitchen space. Modulating group size is especially rel-
evant as, despite ample research examining coordinative in-
ference in dyadic contexts, research examining role-taking in
groups larger than two is significantly more rare (Boyce et al.,
2022; Goldstone et al., 2024). We hypothesize that role-taking
will be significantly more prevalent in larger groups, and that
groups that take on roles will also indicate more positive sen-
timent towards other group members after the task is done.
We expect these differences to be most significant between
groups of size 2 and size 3, as this jump introduces additional
sources of ambiguity not present in dyads. These findings
would provide evidence that role-taking is a social tool for
supporting cooperation, with humans intentionally leveraging
roles to simplify group coordination even when they may not
be the most efficient strategy for speed or productivity.

Methods

This study was preregistered at the Open Science Framework
(OSF; https://osf.io/yvb6r). Note that two measures here (In-
dividual Entropy and Task Entropy, described below) were
not pre-registered and instead added post-hoc in response to
suggestions for more individual-specific metrics to measure
role-taking.

Task

A task’s decomposition into multiple simultaneous subtasks
can dictate the effectiveness of role-taking (Mieczkowski et
al., 2025; O’Brien, 1968). For instance, consider the process
of a group preparing a salad vs. preparing a créme brilée. A
salad is most optimally completed in parallel — each individ-
ual component can be chopped and prepared separately and
then combined at the end, and thus the best possible group
organization is a complete division of labor into roles. In
contrast, a creme briilée can only be completed sequentially —
the cream must be heated into custard, then transferred to an
oven water-bath, then cooled, then finally torched. Dividing
into roles makes no sense for such a task, as most members
will spend the majority of their time waiting.

To avoid biasing participants towards or away from role-
taking, we identify omelets as a viable middle-ground. Cook-
ing an omelet involves 2 main sequentially-ordered steps: (1)
chopping or whisking the ingredients before cooking, and
(2) cooking the ingredients together to produce the omelet.
Within these sequentially ordered steps, individual subtasks
are able to be completed in parallel (eg: members may each
chop different vegetables in step 1, or saute the eggs and veg-
etables separately in step 2). We therefore task participants
with cooking omelets together to best identify when role-
taking might emerge independently of task parallelizability.



Participants

A total of 270 participants were recruited across 90 experi-
mental trials. Participants were undergraduate students from
a large public university and received class credit for their
participation. Participants were excluded if they had any sig-
nificant structured cooking experience that could bias actions
in a group cooking environment.

Design

The study used a between-subjects design with 1 factor (num-
ber of people in group) and 3 levels (two, three, or four people).
30 experimental trials were run for each condition (90 total).
This sample size was determined through a basic power analy-
sis (Faul et al., 2007). All experimental trials were conducted
within the same kitchen (Fig 1) on a university campus.

Figure 1: Top: Kitchen used for all trials. Bottom: Close-up
of materials provided on the left table

Procedure

Equipment and ingredients were set up prior to the partici-
pants’ arrival, and always arranged as seen in Fig 1. To avoid
biasing participants towards a particular organization, mate-
rials were stacked on a side table, requiring participants to
choose how to organize the space. Additionally, materials
were provided in multiples of 4 to ensure participants could
overlap on the same task if desired, allowing for freedom in
choosing what tasks to do and whether to specialize. Only
two burners were available due to safety regulations; How-
ever, a post-hoc analysis found no significant difference in the
degree to which burner-related tasks were distributed among

300

participants relative to other tasks, suggesting this limitation
had minimal impact on task allocation behavior.

Participants were informed that they would be cooking
omelets alongside each other and that the trial would only
end once they had collectively produced either two, three,
or four omelets (depending on group size). Each participant
was provided with a recipe to guide them and informed that
they were required to use all specified ingredients. The ex-
perimenter would then note that the participants were free
to organize however they saw fit, but they would ultimately
be scored as a group at the end of the experiment based on
the overall quality and time taken to complete all omelets.
Video/Audio recordings began as soon as participants entered
the kitchen, but the official timer would not begin until partic-
ipants interacted with the materials. This allowed participants
to introduce themselves and discuss the task before begin-
ning the timer. Once participants completed all omelets, they
were directed to fill out an online exit survey, which assessed
sentiment towards other group members’ contributions.

Data Analysis

Role-Taking

To analyze participant behavior, trial videos were manually
annotated by 3 separate coders to identify the subtasks each
participant engaged in throughout the entire duration of the
trial. Start and end times were annotated to establish the over-
all duration of engagement with the task. Annotated tasks
include the basic subtasks required to complete the omelet,
as well as cleaning the environment and washing dishes be-
fore the omelets were done. Video coders had a reliability
rating (Cohen’s Kappa) of 0.9132, indicating high agreement
between raters (Hallgren, 2012).

Analysis We use 3 separate measures that address differ-
ent elements of role-taking in a group task — (1) Network
Modularity, (2) Individual Entropy, and (3) Group Task En-
tropy. Network modularity assesses the degree to which a
group’s overall structure can be divided into distinct commu-
nities, reflecting a high-level division of labor into separate
roles. Individual entropy assesses how an individual partic-
ipant distributes their effort across tasks, reflecting whether
participants chose to specialize in a small subset of tasks or
generalize across many tasks. Finally, group task entropy
assesses how each task was distributed amongst the group,
reflecting whether a given task was mostly monopolized by a
single agent or evenly distributed across all group members.
These together offer a high-level structural view of role-taking
as well as an individual-level perspective of specialization. We
describe how we calculate each below. First, we compute role
weights for each participant by taking the time the participant
(p:) spent on a given task and dividing it by the total time the
group spent on that task.

(Time spent on task t),,.

Vte T

Role Weights
S ="_, (Time spent on task t),,



Measure (1) (modularity) uses a strategy adopted from net-
work theory known as modularity optimization, which identi-
fies community structures within networks (Calderer & Kui-
jier, 2021; Liu & Murata, 2010) and has been effective in
finding relationships within biological networks (Monteiro et
al., 2025). For each trial, we construct a bipartite network
with two sets of nodes — Participants and Tasks. Connections
between nodes are weighted by the participant’s role weight
for that task. We then use the modularity optimization algo-
rithm presented by Beckett (2016), which is made specifically
for weighted bipartite networks, to find the optimized mod-
ularity score of each group. Scores closer to 1 indicate that
participants are easily partitioned into distinct communities of
tasks. This rewards both complete specialization (all partici-
pants do distinct tasks) as well as modular specialization (eg:
two participants take on the same role while a third does a
distinct role). Scores closer to 0 indicate no clear partitioning
and thus no division of labor.

The second and third measures both use Shannon entropy
(Anand & Bianconi, 2009), which assesses the degree to
which a distribution is highly concentrated or uniform. To
calculate individual entropy (2), we compute the entropy of
each participant’s role weight vector described above. This
is similar to the Role Stability measure in Banerjee and Gray
(2023), using entropy rather than standard deviation. A lower
entropy indicates that a participant specialized on a subset of
tasks rather than spreading effort across many tasks.

To calculate group task entropy (3), we make a distribution
(per trial) for each task, where a task’s distribution consists of
each participant’s role weight for that task. We then compute
the entropy of each distribution and average across all tasks
in the trial. Here, a lower entropy indicates that a task was
completed mostly by one participant rather than evenly spread
across the whole group.

To make these measures comparable across group sizes, we
normalize each metric. For group task entropy (3), we adopt
a standard normalization strategy of dividing by log(N), rep-
resenting the entropy as a proportion of the maximum possi-
ble entropy for that system. The other 2 measures can also
structurally differ across group sizes due to joint constraints
on participants; however, there are not similarly standardized
methods of normalization for these. Instead, we simulate
1000 random trial runs (role weight distributions) for each
group size. We then compute the expected distributions of
modularity and entropy for trials of each size, and use those
distributions to compute Z-scores of our observed measures.
These measures therefore identify to what degree a group or
individual specializes relative to what would be expected from
a random organization of the same group size, making results
directly comparable across conditions.

Solidarity

Analysis To analyze solidarity, we generate a rating of
’other-value’ from participant responses to the exit survey
questions. Other-value was computed by taking the group’s
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average responses to the following questions: "How much did
you rely on the other participants in the kitchen to complete
the cooking task?", "How much do you feel other participants
hindered or helped you while completing the cooking task?",
and "How important do you feel the other participants were in
helping complete the cooking task?".

Responses were on a scale of -2 to 2, with negative values
indicating a negative valence and vice versa. To analyze the
results, we fit a linear mixed effects model to predict ’other-
value’ from group size and modularity. To control for non-
independence between participants in the same group, trial
group is included as a random effect.

Results

Figure 2: Example of a clear division of labor in a group of
4. Each participant completed separate subtasks in parallel.

Role-Taking

To test our hypothesis that groups of size 3+ should differ
significantly from dyads, and less so from each other, we use
planned contrasts with a Holm-Bonferroni correction applied
(Holm, 1979). Contrasts are defined prior to data collection,
specifying which condition/group comparisons to test based
on our hypotheses. This controls for Type I and Type II
errors more effectively than standard post-hoc comparisons
such as ANOVAS or suites of t-tests (Garofalo et al., 2022), and
provides greater statistical power in situations where multiple
comparisons must be made (Thompson, 1990). To test our
hypothesis, we run three contrasts: Groups of size 2 vs. 3 and
4, groups of size 2 vs. 3, and groups of size 3 vs. 4.

Groups of size 3 and 4 (together) had significantly higher
modularity z-scores than groups of size 2: ¢y = 7.14, 95%
CI = [6.40,7.88], p < 0.001 (Cohen’s d = 1.96). This
indicates a significant increase in role-taking when moving
beyond dyads, supporting our hypothesis that groups of size
3+ exert a greater pressure to take roles than groups of size 2.

Testing groups individually confirms these results. Groups
of size 3 had significantly higher modularity z-scores than
groups of size 2: co = 9.34, 95% CI = [8.30,10.38],
p < 0.001 (Cohen’s d = 1.59). Groups of size 4 also
had significantly higher modularity z-scores than groups of
size 3, albeit with a weaker effect size: c¢o = 4.41, 95%
CI = [2.93,5.88], p < 0.001 (Cohen’s d = 0.80). These
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Figure 3: Left: Z-Scored Modularity, measuring overall group division of labor. Middle: Z-Scored Individual Entropy,
measuring individual specialization in a subset of tasks. Right: Normalized Task Entropy, measuring how much each task was

monopolized or spread out among individuals.

together indicate that role-taking increased substantially be-
tween groups of size 2 and 3, with a weaker but significant
increase between groups of size 3 and 4.

Entropy Analysis Normalized Shannon entropy scores for
each individual participant’s role weight distribution strongly
support these results. Groups of size 3 and 4 had signifi-
cantly lower individual entropy z-scores than groups of size
2: co = =3.03, 95% CI = [ - 3.57,-2.50], p < 0.001 (Co-
hen’s d = —0.85). This indicates a significant decrease in
individual entropy (indicating more specialization in partici-
pants) in groups of size 3 and 4 compared with groups of size
2, aligning with our hypotheses.

Testing groups individually again confirms these results.
Groups of size 3 had significantly lower individual entropy
z-scores than groups of size 2: ¢y = -3.76, 95% CI
=[-4.51,-3.00], p < 0.001 (Cohen’s d = —0.68). Groups
of size 4 also had significantly lower individual entropy z-
scores than groups of size 3, again with a much weaker effect:
co =—1.45,95% CI = [ - 2.52,-0.38], p = 0.026 (Cohen’s
d = —0.34). These together indicate that individuals special-
ized significantly more often in larger groups, with the largest
difference occurring between groups of size 2 and 3.

Normalized Shannon entropy scores for overall task dis-
tributions help clarify the results from modularity and
individual-level specialization. Groups of size 3 and 4 had
significantly lower overall task entropy scores than groups of
size 2: ¢g = —0.54, 95% CI = [ - 0.59,-0.50], p < 0.001
(Cohen’s d = —0.44). This indicates a significant decrease in
task entropy (indicating tasks were more often completed by
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a single individual) in groups of size 3 and 4 compared with
groups of size 2, aligning with our hypotheses.

Individual testing finds that groups of size 3 had sig-
nificantly lower task entropy scores than groups of size 2:
co = —0.50, 95% CI = [-0.56, -0.44], p < 0.001 (Cohen’s d
—0.45). However, we find that groups of size 3 and size 4 do
not differ significantly: ¢y = —0.08, 95% CI=[-0.17,0.00],
p ~ 0.162. These results demonstrate that, while both group
structure and individual-level specialization moved towards
role-taking in larger groups, the proportion of members con-
tributing to any specific task did not decrease between groups
of size 3 and 4. This suggests that the resultant division of
labor was not necessarily optimized for parallelizability.

This is supported by a post-hoc test examining how role-
taking impacted overall task efficiency. Fitting a linear model
to predict the overall duration (in seconds) of the trial from
modularity and condition finds that while group size sig-
nificantly increased overall duration (size 3: g = 403.18,
p = 0.022, size 4: B = 623.44, p = 0.003), modularity
is not a significant predictor of trial duration (8 = —25.57,
p ~ 0.230). Taking on roles resulted in an insignificant bene-
fit to overall task efficiency, supporting the idea that roles were
formed to ease cooperation but not necessarily to directly im-
prove productivity.

Collectively, these tests verify our initial hypothesis — role-
taking occurs significantly more often in larger groups, with
the largest increase appearing between groups of size 2 and
size 3. Furthermore, formed roles did not provide any ben-
efit towards task efficiency. These results overall align with



our prediction that role-taking would increase in response
to greater coordinative complexity, supporting the view that
role-taking functions as a solution to manage such complexity.

Solidarity

To assess whether role-taking predicted perceived value of
other group members while accounting for group size and
non-independence within groups, we fit a linear mixed-effects
model. We predict individual other-value scores from group-
level modularity and group size (treated as a numeric predic-
tor), including random intercepts for each group.

Modularity (Z-scored) was a significant positive predictor
of other-value (8 = 0.15, p < 0.001), indicating that groups
exhibiting greater role specialization also reported higher per-
ceived value of collaborators. In contrast, group size was neg-
atively associated with other-value (8 = —0.38, p < 0.001),
independent of modularity. These results suggest that role-
taking is positively related to perceived value within the group,
even as increasing group size may reduce solidarity.

Discussion

Our results provide important empirical evidence to support
recent claims that humans can leverage roles to simplify co-
ordinative inferences in cooperation (Banerjee & Gray, 2023;
Jara-Ettinger & Dunham, 2025; Ritchie, 2020). We extend
these claims to show that coordinative difficulty itself may be
a direct cause of role-taking in humans, demonstrating that
role-taking increases significantly as a result of increasing
group size.

Larger groups consistently adopted a group-wide division
of labor (measured via network modularity) and individually
specialized to a far greater extent (measured via participant-
level entropy). However, even in groups that split labor, tasks
were still often shared between a subset of participants rather
than totally monopolized. Combining this with the finding
that groups that took on roles were no faster than groups that
did not, the results provide substantial evidence that roles were
adopted to support cooperation independently of any benefits
to overall task efficiency.

Though role-taking increases significantly with each addi-
tional group member, we consistently identify the strongest
increase occurring between groups of size 2 and 3. While
increasing group sizes consistently increases the difficulty of
coordination (Kolfschoten et al., 2014; Skau, 2022), groups
of size 3 specifically introduce new inference problems not
present in dyads, such as determining the intended recipients
and relevance of coordinative signals (Clark, 1992; Jovanovic,
2007). Therefore, role-taking appears to increase propor-
tionally to increases in coordinative difficulty, supporting the
claim that humans use role-taking to manage complexity.

This claim is further supported by the finding that groups
that take on roles also consistently rate their partners as being
more important and valuable to the task. Since humans are
known to prefer more cooperative partners (Barclay & Willer,
2006), this finding is consistent with the view that role-taking
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is a socially cooperative act. At the same time, the findings on
group solidarity are not necessarily incompatible with organi-
zational efficiency-based explanations either — humans would
likely also appreciate partners that are more efficient collab-
orators, so further work should aim to distinguish between
social and efficiency-based explanations. However, task ef-
ficiency is unlikely to explain the results found here, as we
identified no benefit to overall speed from role-taking.

These findings help resolve a standing discrepancy between
organizational efficiency-based accounts of role-taking and
human tendencies to commit to roles even when they become
suboptimal (Chu & Schulz, 2022; Zhai et al., 2024), suggest-
ing that humans use roles as a social tool to support their
partners’ ability to coordinate and plan around them. We ar-
gue that humans take on roles as a way to publicly constrain
their permissible actions and make their intentions more easily
inferable, and do so specifically when there is greater difficulty
in aligning plans between members. Given that roles consti-
tute a critical component of human cooperation (Jara-Ettinger
& Dunham, 2025), the findings here provide important em-
pirical evidence to help explain why and when humans take
on roles in group tasks.

It is important to note some potential limitations of this
study. For one, cooking tasks may bias participants towards
role-taking due to associations with popular cooking shows
or knowledge about commercial kitchens, and it is possible
that other tasks may elicit different strategies. Second, we
manipulate coordinative difficulty by varying group size, but
there are a number of other factors that are relevant for co-
ordination not examined here. Task difficulty, differences in
task expertise, barriers to communication, and increased time
pressure (to name a few examples) could all contribute towards
coordinative complexity and may produce different strategies
than those produced by changing group size. In addition,
increasing group size may also introduce more salient social
pressures that could bias participants away from individual-
istic strategies. More coordinators also limit physical space,
which could favor station-based strategies due to difficulties
moving around. These could contribute towards role-taking
independently of an explicit increase to coordinative difficulty,
warranting further investigation to understand how group size
and other factors may interact to affect resultant group orga-
nization strategies.

More broadly, this work highlights a critical need for more
multi-agent (3+) research in Cognitive Science. We have
demonstrated that human cooperative strategy — namely, the
decision to take on roles — can vary greatly with group size.
Humans are highly social creatures, and a large amount of
day-to-day interaction occurs in groups larger than 2. These
social situations introduce new sources of ambiguity, new de-
mands on social inference, and likely amplify social pressures
to a greater extent than is possible to observe in simple dyadic
interaction. Moving beyond the dyad will therefore be crit-
ical for cognitive scientists to develop a more complete and
ecologically valid understanding of human cognition.
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