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The objective of this study was to investigate the impact of behavioral synchrony on
compensation in sequential decision-making among individuals aged 15 to 25. The
purpose of this research was critical, and the procedure was a semi-experimental
study with a between-group design. The study population included all university
students of Tehran City and all high school students of Ghir Town, Ghir-and-Karzin
Township, Fars Province in 2021-2022. The available sampling method was
employed to select 144 students (95 females, 48 males, and one other) as samples.
The provision of a step-level public goods game (step-level PGG), tapping
synchrony, and entitativity scale were among the research instruments. The data was
analyzed using Kruskal-Wallis, chi-squared, and regression analysis of mediation.
SPSS-27 and Python 3.8 were employed to analyze the data. The results indicated
that behavioral synchrony does not influence compensation; however, it enhances
entitativity. Subsequently, entitativity indirectly enhanced cooperation by influencing
the perception of their partner’s donation among participants. Additionally, the
results indicated that the propensity to compensate was more prevalent in early
maturity than in late adolescence. In conclusion, the findings suggested that
behavioral synchrony is a method for fostering entitativity and influences
individuals’ perceptions of the intentions of others to promote prosocial behavior.
From late adolescence to early adulthood, this effect persisted.
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Extended Abstract

Aim

Prosocial behaviors, including cooperation and empathy, are rooted in behavioral synchrony (Rennung &
Goritz, 2016). For example, the use of simultaneous economic games has been documented in decision-
making studies examining how synchrony promotes cooperation among strangers (Wiltermuth & Heath,
2009). Synchronization is believed to foster cooperation by increasing solidarity, closeness, and trust

(Rennung & Goritz, 2016). However, evidence remains limited regarding how synchrony influences
cooperation in sequential decision-making contexts.

In sequential game settings, individuals tend to reciprocate their partner’s decision (Géchter et al., 2010).
For instance, they are more likely to respond to a partner’s defection with defection of their own—a form
of negative reciprocity (Géachter et al., 2010). Such reciprocation serves as a strategy for punishing free
riders within a group (Fehr & Fischbacher, 2003). The more unfair a partner’s defection is perceived to be,
the stronger the negative reciprocity is likely to become (Chernyak et al., 2019). However, this pattern
reverses when individuals strongly identify with free riders within their group (Arora et al., 2016). In
simple terms, feelings of entitativity motivate individuals not only to defect in response to defection but
also to compensate for the lack of cooperation in contributing to a public good (Arora et al., 2016).

Furthermore, developmental research shows that adults are more inclined than adolescents to accept
unfair donations (Almas et al., 2010). Therefore, the present study aims to examine how behavioral
synchrony influences individuals’ decisions to contribute to a public good following peer defection (i.e.,
compensation) by shaping their perceptions of fairness, and how these effects differ from late adolescence
to early adulthood.

Methodology

The study population consisted of students from Shahid Beheshti University, the University of Tehran, and
Amirkabir University, as well as secondary school students from Ghir Town in Fars Province, Iran, during
the 2021-2022 academic year. Participants ranged in age from 15 to 25 years. A total of 144 individuals
(95 females, 48 males, and as “other”) were recruited through convenience sampling. A total of 144
individuals (95 females, 48 males, and one identifying as ‘other’) were recruited through convenience
sampling.

Same-sex dyads were then pseudo-randomly assigned to one of three experimental conditions: (a) in-
phase synchronization, (b) anti-phase synchronization, and (c) asynchronization.

At the beginning of the procedure, participants completed a demographic questionnaire and indicated
their level of familiarity with their partner by choosing one of three options: (a) “I know my partner,” (b) “I
do not know my partner but I feel I have met them before,” (c) “I do not know my partner and this is the
first time we have met.”

In accordance with their assigned condition, participants synchronized their hand movements with a
metronome and tapped the “space” key. Next, they rated their feelings of entitativity using a 7-point Likert
scale (Lakens, 2010), and then made sequential decisions in a step-level Public Goods Game (step-level
PGG; Arora et al., 2016). All participants announced their donation amount after being informed of the
range of their partner’s defection. Finally, participants estimated their partner’s actual contribution.

Data were analyzed using Python 3.8 and SPSS 27. Kruskal-Wallis tests, chi-squared tests, Pearson
correlations, and mediation regression analyses were employed to examine the causal and correlational
relationships

Findings

The results indicated that behavioral synchronization did not affect compensation in either the in-phase or
anti-phase synchronization conditions, similar to the asynchronous condition (see Table 1). Nevertheless,
we found that both in-phase and anti-phase synchronization increased feelings of entitativity among
adolescents and adults (see Table 1).
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Consequently, there was a significant increase in the proportion of cooperators compared with defectors
or compensators in the in-phase condition. In contrast, the anti-phase condition showed no statistically
significant differences among cooperators, defectors, and compensators.

Further analysis demonstrated that participants’ estimation of their partner’s actual donation fully
mediated the relationship between entitativity and cooperation. Specifically, higher entitativity was
associated with perceiving decisions as more cooperative. As these perceptions increased, so did the
number of participants who chose to cooperate.

However, in asynchronous conditions, no significant correlation was found between entitativity and
estimation. In other words, when participants were not synchronized, entitativity did not influence their
judgments. Under these conditions, participants were significantly more likely to reciprocate negatively and
choose to defect their peers.

Additionally, results showed that adults were more likely than adolescents to choose compensation,
regardless of the experimental condition.

Table 1. Frequencies and Chi-Square Results for Participants’ Decision Types

. Defection Cooperation Compensation
Decision type N x2(df) p-value
n % n % n %

Experimental condition 63  50.40 24 19.20 38 30.40 125 3.65(4) 0.456
In-phase synchronization 21 55.26 4 10.53 13 3421 38 11.42 (2) 0.003™
Anti-phase synchronization 17 42.50 10 25 13 32.50 40 1.85(2) 0.396
Asynchronization 25 53.19 10 21.28 12 25.53 47 8.47 (2) 0.014*

Age group 63 5040 24 19.20 38 30.40 125 491 (2) 0.385
Adolescents 29 53.70 12 22.22 13 24.07 54 10.11 (2) 0.006™
Adults 34 4790 12 16.90 25 35.21 71 10.34 (2) 0.006™

df = degrees of freedom; * p < 0.05; ** p <0.01

Conclusion

The results of this study indicate that two factors are pivotal in shaping individuals’ decisions in sequential
public goods games. The first is their feelings of unity with their partners as members of a group, and the
second is their perceptions of their peers’ contribution levels in the game. Both factors are significantly
correlated. These findings align with Arora et al. (2016), who demonstrated that group identification
mediates the effect of resisting group defection.

Our study extends this understanding by revealing the underlying mechanism: synchrony with others
fosters a perception of entitativity, which in turn influences participants’ assessments of their peers’
defection-based decision-making. Moreover, the degree to which defection is perceived during the
decision-making process affects the level of cooperation observed. Following Chvaja et al. (2020), we
propose that entitativity moderates how synchrony shapes individuals’ moral judgments or perceptions of
fairness. Consequently, participants make decisions that align with the group’s best interests.

In essence, individuals must decide whether to punish group defection (Fehr & Fischbacher, 2003) or
compensate for the greater good (Arora et al., 2016). While successful behavioral synchrony can enhance
social bonds and cooperation, it alone is insufficient to induce compensation. Finally, similar to other social
cognition functions, compensation in decision-making develops from adolescence to adulthood, whereas
the effects of behavioral synchrony remain consistent across developmental stages.

A limitation of this study was the task design involving only two participants and a single game round,
aimed at reducing confounding factors. However, larger groups increase the likelihood of observing
behavioral synchrony effects (Mogan et al., 2017), and single-round decisions may not fully reflect
participants’ preferences (Harbaugh & Krause, 2000). Observations showed that behavioral synchrony
manipulations moderated decisions toward intermediate options, highlighting the impact of perceived
cooperation. Future research could enhance conformity through synchrony manipulations or explore
additional dimensions, such as physiological and neural synchrony, to replicate and extend these findings.

Keywords: Behavioral Synchrony, Compensation, Entitativity, Sequential Decision-Making
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