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Classic joint action paradigms™ have re-
vealed robust effects in dyadic interactions
including the joint Simon effect,? SNARC ef-
fect,3! joint memory effect, 45! interpersonal
synchronization patterns,'®” and dynamics
of collaboration and competition.s!

However, it 1s unclear as to how classic par-
adigms of joint action scale to larger groups.

Do established coordination dynamics in
dyads scale up to larger groups?

Established dynamics of cooperation and

competition®!® from dyadic research may
display novel emergent features in group in-
teractions.

Specifically, group interaction affords the
possibility for simultaneous cooperation and
competition between subgroups, i.e., teams.

What methods can be used to investigate
how the dynamics of cooperation and
competition change from dyadic to team-
based interaction?

Scaling from single-person or dyadic experiments includes sev-
eral challenges

- Device coordination: Connecting, configuring and synchro-
Nizing multiple participants’ inputs across different hardware
devices requires a robust communication infrastructure,

- Latency management. End-to-end latency (the time be-
tween action and visual feedback] is often underreported
N group studies, yet it has potential effects on coordination
dynamics and can critically impact subseguent analyses.

+ Cross-lab reproducibility: Different laboratories use varying
hardware setups, making it difficult to replicate findings or
conduct multi-site studies without consistent tming or with-
out reporting latencies

- Multimodal integration: Joint action research increasingly in-
corporates physiological measures (EEG, EMG, eye tracking),
and collected data needs aligning

- Tools and methods: PsychoPy and other experiment frame-
works are ill-suited to apply in group experiments due to d
lack of multi-device support

* Inter-device synrchony. tnsuring device clocks and times-
tamps are synchronized and can be aligned

Here we present and outline a paradigm
that provides a novel method of investigat-
ing team-based collaboration and compe-
tition

We adopt a gaming approach, which af-

fords a high level of experimental control
and ecological validity.
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Teams collaborate to elevate a virtual ball to maximum height possible before the trial ends. Each team controls one paddle, within each team, participants proportionally control the paddle’s
propulsion (left/right/neutral). Winning = getting the ball to a higher peak elevation than the other team. Success requires within-team coordination while competing against other teams.

- Do new coordination strategies emerge at specific group sizes?
- How do groups adapt to member changes?

Scalable: Task difficulty naturally adapts o group size - What distinguishes successful from unsuccessful team coordination?

Continuous measurement. Moment-to-moment coordination metrics
Flexible team configurations: Study effects of group size, composition, and

dynamics Data collected from the paradigm, includes:
Rich behavioral data: Capture timing, synchrony, leadership emergence,

learning, and adaptation - Continuous reporting of player actions

Expandable: Possible to configure physics, experiment parameters, add Al > Teanm wiing /7 losses
players, etc, - Ball coordinates
- Paddle elevation and angle

- Team membership / changes
- What is the relationship between group size and coordination efficiency”? - Post-round survey data

o Itis critical that any novel platform for measuring group
interaction be validated for measurement accuracy and
precision.

« Why? (see: Measuring Multimodal Group Synchrony:
Key Challenges)

» To address some of the challenges we have developed
an open-source library for aiding the synchronization of
multimodal group experiments.

 The library can be deployed on many devices and oper-
ating systems. Built around the established Lab Stream-
ing Layer (LSL) library, this platform provides:

t=0: Force Sensor Input — Display Output via LSL Stream

« A suite of application for automated latency measure-
ment, compensation and reporting /{\
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« Hardware agnostic deployment
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« Easy multimodal integration via LSL
o Scalable architecture for 2 or more devices
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« We extensively tested the timing of the experimental
platform
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o Established ground truth end-to-end latency (see: Meas-
uring multimodal group synchrony: key challenges)

Joint action research stands at an exciting inflection point. By providing tools to study coordination be-
yond dyads in a controlled manor, we open new avenues for understanding how humans participate in
collective behavior and bridge the gap between naturalistic and observational studies in large groups
and dyadic lab studies. This framework represents not only a technical solution, but an invitation to col-
laborate and expand the theoretical and empirical horizons in joint action research.

o Initial behavioural study upcoming.
« How can we measure inter-brain synchrony during multiplayer gaming using hyperscanning?"°/l
 Investigation of within- and across- team differences in synchrony.
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