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ABSTRACT 

Background. In sports and physical education, success requires a range of competencies. Structuring activities within 

a cooperative or competitive social context can enhance motivation and performance. Objectives. The study aimed to 

investigate the influence of different social contexts, specifically competition and cooperation, on motor, cognitive, 

and affective behaviors among physical education students. Methods. We focused on two predominant social contexts: 

cooperation and competition. For this purpose, seventy participants (Age: 21.96±1.92 years, Height: 1.69±0.09m, 

Weight: 64.67±10.37kg, 28 males) voluntarily participated in the present study. Each was paired and given instructions 

to either work collaboratively with their partner or compete against them. For motion analysis, we utilized Adobe 

Premier software; its suitability for this study was determined by its capability to capture detailed motion kinematics. 

Affective states were gauged through a specialized deep-learning model designed for facial expression recognition. 

Further details about the model's training and specificity are provided within the main manuscript. Results. Participants 

exhibited shorter movement durations in cooperative (679±320 ms; p<0.001) and competitive contexts (707±356 ms; 

p<0.001) compared to individual scenarios. Similarly, the accuracy was enhanced in cooperative and competitive 

conditions. Reaction time was notably quicker in the competition setting (186 ±78 ms) compared to individual contexts, 

especially with positive (180±150 ms) and negative stimuli. Emotional correspondence was significantly higher in 

cooperative and competitive settings, particularly in response to positive stimuli. However, emotional stability did not 

significantly differ across social contexts. Conclusion. Drawing upon insights from neuroimaging, developmental, and 

social psychology, our results highlight the significant influence of social contexts, especially cooperation and 

competition, on motor function, responsiveness, and emotional well-being during dart-shooting tasks. In practical 

terms, educators and trainers in physical education can use these findings to optimize student and athlete performance. 

By designing activities that emphasize cooperative interactions, we can not only enhance motor skills but also improve 

emotional states. Furthermore, the implications of this study extend beyond sports. Other learning or professional 

environments could benefit from a thoughtful balance between cooperative and competitive elements, potentially 

transforming training methodologies and team dynamics across various fields. 

KEYWORDS: Behavioral Response, Dart-Shooting, Emotional Correspondence, Emotional Stability, Individual 

Performance, Kinematic, Movement Duration, Physical Tasks, Psychomotor Effects, Reaction Time. 
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INTRODUCTION 
Human development encompasses cognitive, 

motor-perceptual, and social aspects (1, 2). In 

the context of sports and physical education, the 

honing of psychomotor, emotional, cognitive, 

and mental abilities, along with grit, becomes 

imperative for achieving success. The perennial 

debate among scholars revolves around the best 

approach to these activities: should they be 

framed cooperatively or competitively to 

enhance motivation and performance? (3) 

 Both cooperation and competition are 

foundational components of human interaction, 

albeit with distinct behavioral outcomes. 

Cooperation is characterized by trust, open 

communication, and a willingness to share, 

expecting mutual benefits from collective 

actions (4). Conversely, competition surfaces 

when a unique goal is in play, one that cannot be 

achieved by all concurrently (5). Whereas 

competition might stimulate advancements in 

numerous societal sectors, cooperation is pivotal 

for unified growth (6, 7). 

It's well-acknowledged that the nature of 

social situations can differ based on the 

surrounding context (4). The mere presence of 

others doesn't equate to having a cooperating 

partner or a competitor. Research has 

underscored that such social scenarios can 

influence motor and cognitive performances (5). 

Previous studies have delineated two primary 

social contexts: cooperation and competition. 

Findings from these studies indicate unique 

kinematic parameters in cooperative and 

competitive situations compared to solo tasks. 

Notably, cooperation was linked to an increase 

in movement duration (8), greater trajectory 

amplitude (7), and extended upper limb opening 

time (8), while competition correlated with 

increased maximum velocity (9), heightened 

velocity amplitude (8), and quicker acceleration 

latency (10). These studies also revealed that 

cooperative pairings yielded better task 

facilitation than competitive ones.  

Diving deeper into the emotional dimension, 

the field of social psychology has spotlighted the 

important influence of emotions in shaping 

social relationships. Emotions often find more 

robust expression in closer social ties. Every 

social engagement is paired with a specific 

emotional state, with the relationship's nature 

influencing the emotional undertone (11). The 

depth of the relationship can give rise to specific 

emotions, subsequently affecting the relationship 

overall dynamics (8). 

Given this backdrop, it becomes compelling to 

examine the impact of relationship types, 

grounded in their social contexts, on emotional 

processes and, subsequently, on motor and 

cognitive performance. Thus, the main aim of the 

present study was to investigate the influence of 

different social contexts, specifically competition 

and cooperation, on motor, cognitive, and 

affective behaviors among physical education 

students. 

 

MATERIALS AND METHODS 
Participants. A total of 336 students from the 

Institute of Sport and Physical Education of Sfax, 

all right-handed with normal or corrected-to-

normal vision, were initially approached. Of 

these, 72 students agreed to participate, but two 

were later deemed ineligible. The final sample 

consisted of 70 students (Age: 21.96±1.92 years, 

Height: 1.69±0.09m, Weight: 64.67±10.37kg, 28 

males). These participants provided written 

informed consent to participate in the study. 

Actor model. A 24-year-old student from 

another institution, unfamiliar with the 

participants, partook in the experiment, acting as 

a partner for the second and third conditions. 

Materials and Procedure. The experiment 

was conducted in an enclosed room illuminated at 

a brightness of approximately 500 LUX, ensuring 

optimal visibility. Participants were tasked with 

throwing darts after the display of an emotional 

stimulus, which was projected onto a white screen 

(2.2 m) in alignment with the target and situated 

2.37 m from the thrower. The target was 

subdivided into 21 sectors, representing 3 zones 

(single, double, and triple). Scoring for a dart 

varied between 0 and 50 points. To document the 

procedure, two Galaxy a21S smartphones were 

utilized. Each phone is equipped with a 32-

megapixel primary sensor and can record at 30 

FPS. The first phone was placed 3 m to the 

participant's right and elevated to 1.2 m to monitor 

hand movements. In contrast, the second was set 

up 1.5 m in front though outside the participant's 

direct line of sight, and raised to 1.6 m, focusing 

on capturing facial expressions. 

Procedure. Participants started with arms 

resting naturally by their sides. Emotional stimuli, 

sourced from the International Affective Picture 

System (IAPS) (12), were chosen based on 
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valence and intensity and projected on a screen. 

The sequence of stimuli was randomized and 

counterbalanced. Before every trial, a white 

screen was displayed for 6 seconds, followed by 

an emotional face for another 6 seconds, after 

which the participant executed their throw. This 

protocol was adapted from a previous study (13) 

study. Emotional stimuli comprised: 

- Positive images: 1410-1721-1731-1750-

1811-1920-1999-2035-2208-2009-2216-2222-

2224-2260-2274-2299-2300-2304-2306-2311-

2395-2398. 

- Negative images: 2800-3000-3001-3010-

3266-3301-3350-3530-9940-9433-9413-9412-

9075-6520-6350-6313. 

- Neutral Images: 1930-2200-2210-2272-

2279-2396-2397-2399-2400-2410-2440-2446-

2480-2490-2493-2512-9913-9926. 

Participants encountered three scenarios: 

1. The individual situation: Participants threw 

darts solo against emotional stimuli. 

2. Cooperative situation: Participants, in the 

company of a partner, aimed for higher scores 

together. 

3. Competitive situation: Challenged by the prior 

score of a competitor, participants strived for 

superior outcomes.  

In all scenarios, an experimenter was present 

but remained outside the direct experimental 

setting. The actor was situated 1.5 m to the 

participant's right, maintaining passive 

engagement without any interaction. 

Recording techniques. Reaction time and 

movement duration analysis employed video 

frame extraction using Adobe Premiere software 

version 2021. Meanwhile, facial expression 

processing ascertained emotional 

correspondence and stability. A micro-facial 

expression recognition approach discerned 

emotional states at specific moments. This 

involved deploying deep learning (14), 

algorithms that mimic human cognitive 

functions on three universal datasets: SAMM 

(15), CASME-I (16), and CASME-II (17). Then, 

the datasets were merged to create one training 

dataset named “CMicro_DS”. Each data set 

contains several video sequences. Each video 

sequence presents only one type of the three 

types of facial expressions. 

It is important to mention that each video 

sequence will be converted into a sequence of 

images. Using the HAAR CASCADE algorithm 

(18), the face is automatically located on each 

image. 

In the classification step, deep learning (14) 

was applied on the FER2013 (19) to create the 

first model named “MacFacialNet”. Using the 

transfer learning (20), the knowledge acquired in 

the creation of the “MacFacialNet” model was 

applied to the “CMicro_DS” dataset to build the 

micro-expression model named “AkidNet”. The 

validation of the model “AkidNet” shows its 

effectiveness with an accuracy rate of 81.15%. 

Compared to some famous competitive state-of-

the-art approaches (21, 22), the proposed 

solution proved its performance in terms of 

accuracy. 

Data processing. The primary objective of 

this research is a tri-fold analysis: motor skills as 

indicated by movement duration and precision, 

cognitive responses measured via reaction time, 

and affective performance through emotional 

correspondence and stability across varying 

emotional and social circumstances. 

• Emotional Correspondence: This is 

defined as the degree of congruence between the 

participant's detected emotional state and the 

projected image. Leveraging the facial micro-

expression recognition model previously 

detailed, the alignment between a subject's 

emotional response and the projected stimulus at 

specific intervals was ascertained. The intervals 

of interest were at the beginning (T1=0s), 

midpoint (T2=3s), and conclusion (T3=6s) of the 

image projection. Once the emotional state was 

determined for each interval via facial 

recognition, we utilized the (NB.SI) function in 

Excel to verify if the participant's emotional state 

matched the projected stimulus's emotional 

valence. 

• Emotional Stability: This metric 

determines the consistency of a participant's 

emotional response throughout the image 

projection. Stability was gauged by analyzing 

whether the subjects sustained a consistent 

emotional state across the three previously 

mentioned intervals (T1, T2, and T3) or varied in 

their reactions. 

• Reaction Time: Defined as the duration 

between the emotional image's onset and the 

participant's motoric response. It was computed 

by noting the difference between 'T0' (when the 
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white screen vanishes) and 'T' initial (the point 

when hand movement from the starting position 

is first noted). 

• Movement Duration: This indicates the 

time the participant takes to complete the action, 

calculated as the duration between 'T' initial (start 

of the movement) and 'T' final (the instant the dart 

leaves the hand). 

• Precision: Precision was evaluated based 

on the scores secured on the dartboard during 

each emotional stimulus and social condition. 

Statistical analysis. After testing the 

normality of the data distribution by Shapiro's 

test, nonparametric tests and 2-condition 

Kolmogorov-Smirnov tests were analyzed to 

study the social effect (cooperation and 

competition) and the emotional effect (positive 

and negative emotion). Likewise, Kruskal Wallis 

on 2 conditions (individual condition, 

cooperation, and competition) and (positive, 

negative, and neutral emotions) has been used. 

The same principle was applied to analyze the 

interaction effect between emotions and social 

conditions. These tests were carried out using 

Statistica 10 software (Statsoft©) to clarify the 

nature of the effects. All significance tests were 

based on a 0.05 level. 
 

RESULTS 

Motor performance 

Movement duration. Both cooperative and 

competitive conditions significantly influenced 

movement duration. In the cooperative condition, 

participants recorded a movement duration of 

679±320 ms (p<0.001), while in the competitive 

condition, they recorded 707±356 ms (p<0.001). 

These durations were notably shorter than the 

817±299 ms observed in the individual condition. 

Without considering the social context, there 

was a significant variation in movement duration 

across different stimuli. The joy stimulus induced 

the longest movement duration at 827±285 ms. 

This was significantly longer when compared to 

the fear stimulus, which had a duration of 

682±312 ms (p<0.001), and the neutral stimulus, 

which recorded 693±341 ms (p<0.001). 

In analyzing each stimulus under different 

social conditions, specific trends emerged. For the 

positive stimuli, the cooperative condition 

resulted in a movement duration of 665±342 ms 

(p<0.001), while the competitive condition 

produced 734±375 ms (p<0.001). Both these 

values were considerably shorter than the 

1081±480 ms seen in the individual condition. 

However, the competitive condition showed a 

marginally longer duration than the cooperative 

one (p<0.05). For the negative (p=0.9) and neutral 

stimuli (p=0.3), there were no significant 

interactions effects across different conditions 

(Table 1) (Figure 1). 

Accuracy. Accuracy too was impacted by the 

social conditions. Participants in the cooperative 

condition scored 23±13 (p<0.05), and in the 

competitive condition, they scored 24±15 

(p<0.05). Both these scores were significantly 

higher than the 20±15 recorded in the individual 

condition. However, when looking at the 

influence of emotional stimuli on accuracy, no 

significant effects were found. This was 

consistent across positive (23±15; p=0.2), 

negative (22±17; p=0.2), and neutral stimuli 

(21±14; p=0.8). Further analysis, considering 

both the type of stimuli and the social conditions, 

did not reveal any significant interactive effects 

on accuracy of positive (p=0.8), negative 

(p=0.4), or neutral stimuli (p=0.08) (Table 1) 

(Figure 2). 

Cognitive performance 

Reaction time. The social context had a clear 

impact on reaction time. Participants in the 

competitive condition recorded a reaction time of 

186±78 ms, which was significantly shorter than 

the 223±88 ms seen in the individual situation 

(p<0.01). 

Upon analyzing without considering the social 

context, emotions played a role in influencing 

reaction times. Neutral stimuli led to a reaction 

time of 233±100 ms, which was significantly 

longer than the times seen in a positive (200±107 

ms; p<0.05) and negative stimuli (176±93 ms; 

p<0.05). 

There was also a significant interaction effect 

based on the type of stimuli and the social 

condition. For positive stimuli, the cooperative 

condition saw a reaction time of 180±150 ms, 

which was notably shorter than the 239±161 ms 

in the individual condition (p<0.05). Conversely, 

for negative stimuli, the competitive condition 

recorded a shorter time of 148±128 ms compared 

to 204±156 ms in the cooperative condition 

(p<0.05). Neutral stimuli did not show any 

significant effect (p=0.7) (Table 1).
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Table 1. Effect of social context and interactive effect between emotion and social context on movement 

duration, reaction time, accuracy, correspondence and emotional stability 

Parameters analyzed Social condition 

Individual cooperation competition 

Effet social        

Movement duration (ms)  817 (299) 679(320) *** 707 (356) ††† 

Reaction time (ms)  223 (88) 201 (84) 186 (78) †† 

Accuracy  20 (15) 23 (13) * 24 (15) † 

Emotional correspondence (%)  68 (25) 81 (18) *** 81 (15) ††† 

Emotional stability (%)  58 (25) 57 (24) 63 (27) 

Interactive effect of positive emotion and social 

context 

      

Movement duration (ms) 1081 (480) 665 (342)*** 734 (375) †††# 

Réaction time (ms)  239(161) 180 (150)* 180 (158) 

Accuracy  23 (25) 20 (20) 26(25) 

Emotional correspondence (%)  84 (37) 99 (12)** 99 (9) †† 

Emotional stability (%)  49 (50) 41 (50) 49 (50) 

Interactive effect of negative emotion and social 

context 

      

Movement duration (ms) 678 (362) 653 (343 ) 717 (316) 

Réaction time (ms)  177 (148) 204 (156 ) 148 (128) # 

Accuracy  20 (24 ) 22 (26) 22 (23) 

Emotional correspondence (%)  40 (37) 58 (43)*** 55 (24) †## 

Emotional stability (%)  41 (50) 40 (49) 51 (50)  

Interactive effect of neutral emotion and social 

context 

      

Movement duration (ms) 693 (377) 718 (398) 669 (392) 

Réaction time (ms) 252 (164 ) 218 (162)** 230 (155) 

Accuracy 17 (19 ) 25 (28) 22 (26) 

Emotional correspondence (%)  79 (34) 88 (32)** 88 (32) †† 

Emotional stability (%)  84 (37) 90 (30) 90 (30) 

Note: Parameters analyzed are presented on mean (SD); *: p<0.05, **: p<0.01, ***: p<0.01 for comparison between the individual 

and cooperative condition; †: p<0.05, ††: p<0.01, †††: p<0.01 for comparison between the individual and the competitive condition; 

#: p<0.05, ##: p<0.01, ###: p<0.01 for comparison between cooperative and competitive condition.

 

 

Affective performance  

Emotional correspondence. There was a 

significant effect of the social conditions on 

emotional correspondence. Both cooperative and 

competitive conditions resulted in higher 

emotional correspondence, with scores of 81±18% 

(p<0.001) and 81±15% (p<0.001) respectively, 

compared to the individual condition's 68±25%. 

Differences were also seen when considering 

the type of emotional stimuli. Positive stimuli had 

the highest correspondence at 94±14%, which was 

significantly higher than both negative (51±25%; 

p<0.001) and neutral stimuli (85±27%; p<0.001). 

Moreover, neutral stimuli had a higher 

correspondence than negative stimuli (p<0.001). 

Interaction effects were evident when 

projecting positive stimuli. Both cooperative and 

competitive situations resulted in high 

correspondences of 99±12% (p<0.01) and 99±9% 

(p<0.01) respectively, compared to the individual 

scenario. For negative stimuli, the cooperative and 

competitive conditions showed higher 

correspondences when compared to the individual 

scenario, with respective scores of 58±43% 

(p<0.001) and 55±24% (p<0.05). Additionally, the 

competitive setting saw slightly lower 

correspondence compared to the cooperative one 

(p<0.01). Neutral stimuli in both cooperative and 

competitive conditions had scores of 88±32% 

(p<0.01), which was higher than the individual 

scenario (Table 1). 

Emotional stability. Emotional stability did 

not show significant variation in either the 

cooperative (57±24; p=0.6) or competitive 

conditions (63±27; p=0.2). However, when 

presented with neutral stimuli, participants 

displayed greater emotional stability at 88±20%, 

which was notably higher than the stability seen 

with positive (46±27%; p<0.001) and negative 

stimuli (44±31%; p<0.001). Further analysis 
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across different stimuli in the social contexts did 

not reveal significant interactive effects for 

positive, negative, or neutral stimuli (Table 1) 

(Figure 3). 

 

 

 
Figure1. Movement duration and reaction time to positive, negative and neutral stimuli. 

Note. A bracket indicates a difference between two conditions.  *:p<0.05, **:p<0.01, ***:p<0.001 

 

 

 

 
Figure2. Accuracy to positive, negative and neutral stimuli. 

Note. A bracket indicates a difference between two conditions. *:p<0.05, **:p<0.01, ***:p<0.001 
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Figure3. Emotional correspondence and stability to positive, negative and neutral stimuli. 

Note. A bracket indicates a difference between two conditions. *:p<0.05, **:p<0.01, ***:p<0.001 

 

 

DISCUSSION 
The present study aimed to investigate the 

influence of different social contexts, specifically 

competition and cooperation, on motor, 

cognitive, and affective behaviors among 

physical education students. 

Motor performance 

Movement duration. Consistent with our 

predictions, participants demonstrated faster 

movement times in both cooperative and 

competitive settings compared to solitary 

performance. This suggests that social contexts, 

whether cooperative or competitive, enhance 

movement duration relative to solo tasks. Such 

findings corroborate prior studies that 

documented reduced movement duration in 

group-based contexts compared to solitary 

conditions (10, 11, 23). 

Our data imply that social environments 

distinctly alter action kinematics. Actions 

performed solo exhibit different kinematic 

patterns than those intended for subsequent social 

interactions, be they competitive or cooperative. 

A plausible reason is that action planning varies 

based on the overarching intention. Past research 

has evidenced that intention mechanisms can 

shape, movement kinematics (10, 24). 

Specifically, kinematics seems attuned to prior 

intentions i.e., pre-formed intentions that dictate 

the action's end goal (25). Dart-shooting, in this 

case, is motivated by both intention and the 

rationale behind the action (25). Hence, prior 

intentions' influence on kinematics is worth 

noting. The act of dart-shooting within distinct 

contexts (like cooperation or competition) is 

guided by these prior intentions, which in turn 

affect movement kinematics. 

Another perspective centers on the role of 

motivation present in both settings. Should 

participants receive compelling rewards, 

analogous behaviors might emerge in competitive 

scenarios. Another consideration is whether the 

observed distinctions are mere reflections of the 

motor demands intrinsic to the tasks. It is 

conceivable that the nature of cooperative and 

competitive actions necessitates divergent control 

strategies. 

However, this doesn't negate the role of 

distinct motor strategies. If prior intentions indeed 

sculpt action kinematics, it logically follows those 

varying strategies guide these actions. For 

instance, a cooperative intention in dart-shooting 

could entail a different motor strategy than a 

competitive one. In terms of emotional stimuli, 

movements were quicker in response to negative 

and neutral stimuli than positive ones. This aligns 

with contemporary studies that tie negative 

stimuli to decreased movement duration (26–29). 

Such reductions can be attributed to heightened 

defensive system activation in response to 

negative images  (30–32), or even phobic vertigo 

(33). The similar acceleration observed with 

neutral images might stem from the facilitating 

effects of imagined social scenarios (34, 35), 
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given that our neutral stimuli depicted social 

settings. 

When examining the interplay of social 

context and emotion on movement duration, there 

was a pronounced impact specifically in response 

to positive stimuli. In both cooperative and 

competitive contexts, movements were quicker 

than when actions were performed alone. 

Strikingly, the cooperative setting demonstrated 

even swifter movement durations than its 

competitive counterpart. This is consistent with 

our hypothesis, which proposed that positive 

emotional stimuli enhance movement kinematics. 

This enhancement might be attributed to 

mechanisms that underline the effects of social 

contexts (cooperative and competitive) on the 

movement, complemented by the influence of 

positive stimuli. Several studies highlight how 

positive emotional images can boost motor tasks, 

from initiating gait to facilitate upper limb 

movements )36, 37). The prevailing theory 

among these researchers is that positive emotions 

drive us toward pleasant situations and stimuli 

(37–39). Thus, the display of positive images 

provides the necessary momentum for movement, 

culminating in reduced durations. 

Furthermore, the enhanced movement 

duration in cooperative scenarios, as opposed to 

competitive ones, prompts contemplation of the 

psychological state's role in social contexts (40). 

It's possible that in cooperative settings, 

participants foster a more affirming attitude both 

towards themselves and their counterparts. This 

spirit of collaboration can usher in a positive 

interpersonal mindset (41). Such observations 

resonate with the social-psychological theory 

asserting that cooperation stems from a belief in 

harmonized objectives, while competition arises 

from an adversarial perspective, where one's 

success is at the cost of another's failure (42, 43). 

An evolutionary and developmental 

psychology lens offers another perspective. From 

this vantage point, cooperation seems more 

socially rewarding than competition, positioning 

it as a wellspring of both collective and individual 

positive feedback (44). This aligns with the 

concept that the act of social sharing is 

intrinsically rewarding (45), suggesting that this 

sentiment might be more prevalent in cooperative 

than in competitive contexts due to the inherent 

social value of collaboration. 

There's also a neurological dimension to these 

differences. Earlier studies, such as one by (46), 

have indicated that while cooperation engenders 

social motivation associated with right 

orbitofrontal activation, competition, albeit less 

socially rewarding, demands on heightened 

mentalization resources and correlates with 

medial prefrontal areas (47). 

Accuracy. On the accuracy front, participants 

demonstrated heightened precision in both social 

scenarios as opposed to individual tasks. This 

uptick in accuracy, irrespective of the context 

being cooperative or competitive, could be 

attributed to heightened motivation. The urge to 

excel, either in collaboration or in competition, 

seems to be paramount (10, 11). In neutrally 

charged interactions, this focused engagement 

might wane. However, when participants are 

actively aligned to a specific mode, is it 

cooperative or competitive, their attention 

intensifies. This underscores the pivotal role of 

motivation in both settings. Contextual cues or 

priming could further elucidate this trend (48, 49). 

Goals driven by a particular context might 

subsequently steer behavior. Therefore, 

participants primed with a specific objective 

(cooperation or competition) outperform those 

acting in isolation. 

However, emotions didn't significantly sway 

accuracy, possibly due to the overriding emphasis 

on the task's endpoint. Prior research underscores 

how an action's objective can profoundly impact 

movement (24). Here, a fervent commitment to 

achieving the best outcomes might have shifted 

focus away from weaker stimuli, thereby 

neutralizing any emotional influences. 

Cognitive performance 

Reaction time. The data highlights a 

discernible social impact on reaction times. 

Competing participants responded quicker than 

those acting solo, a finding that seemingly diverges 

from previous studies (50–53). Those earlier works 

concentrated on how social intent, entwined with 

anticipated negative outcomes in competitive 

scenarios, affected action planning. While these 

researchers proposed that competitive contexts 

could delay reactions due to potential pitfalls, our 

study found competitive actions were faster than 

solo endeavors. This discrepancy might stem from 

our unique methodological approach, which 

incorporated emotional image stimuli. The 

confluence of emotional states with social contexts 

might enhance response agility. This suggests that 

the impetus to outpace an opponent might fuel 

these quicker reactions. 
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The results notably underscore the intricate 

relationship between emotional states and 

reaction times. A pronounced shorter reaction 

time was observed when participants were 

exposed to positive stimuli as compared to neutral 

stimuli. Such findings lend credence to the 

motivational direction hypothesis, emphasizing 

the intrinsic human tendency to approach positive 

stimuli (54–56). The compelling aspect of our 

study is the pronounced influence of positive 

emotion on reaction time. 

The results notably underscore the intricate 

relationship between emotional states and 

reaction times. A pronounced shorter reaction 

time was observed when participants were 

exposed to positive stimuli as compared to neutral 

stimuli. Such findings lend credence to the 

motivational direction hypothesis, emphasizing 

the intrinsic human tendency to approach positive 

stimuli (54–56). The compelling aspect of our 

study is the pronounced influence of positive 

emotion on reaction time. 

 Furthermore, participants demonstrated a 

quicker reaction time to negative stimuli than to 

neutral ones. This aligns with the theory that 

threats or aversive signals prime our motor 

system for quick action, thus accelerating our 

motor responses (57-60). Exposure to such 

negative stimuli typically triggers our defense 

mechanisms (61, 62), perhaps manifesting as the 

instinctual "fight or flight" response, which could 

explain the briskness in reaction to negative 

images over neutral ones (63, 64). 

 Qualifying and extending the hypothesis, our 

reaction time results indicate that the movements 

were faster in response to negative images 

compared to neutral images. 

A particularly intriguing finding was the 

difference in reaction time between cooperative 

and individual contexts when exposed to positive 

stimuli. It's plausible that the blend of positive 

emotions and a cooperative intent could spur 

quicker reactions. As is well-documented, 

positive stimuli naturally induce a behavioral 

propensity to approach pleasant situations (37–

39). In cooperative scenarios, the anticipation of 

achieving joint success seems to quicken one’s 

responsiveness (5, 42, 43). 

In contrast, competitive contexts resulted in 

quicker reactions to negative stimuli than 

cooperative ones. Drawing parallels to a study by 

(65), it’s posited that heightened performance in 

cognitive tasks during competition might be 

attributed to the overpowering effect of negative 

stimuli over cooperative intent. The drive to 

outperform rivals in competitive situations 

appears to override any lag introduced by 

negative stimuli, catalyzing quicker responses. 

Affective performance 

Emotional correspondence. Further 

exploring neurology, competitive situations have 

been linked with heightened activity in key 

frontal areas including the medial prefrontal 

cortex, the right prefrontal cortex, and the anterior 

cingulate cortex. These insights suggest that 

competition demands enhanced focus, 

introspection, motivation, and understanding of 

opponents' intentions than cooperative contexts 

(66-68). 

The results underscore a pronounced influence 

of social context on emotional resonance. When 

engaged in cooperative or competitive situations, 

participants exhibited a heightened emotional 

response compared to solitary settings. This 

heightened response seems rooted in the 

participants' focus on achieving success, given the 

motivational pull in cooperative or competitive 

social contexts (11). The drive to outperform an 

opponent and obtain a reward intensified their 

attention to targets and stimuli, thereby 

sharpening their emotional perception. 

Participants displayed a stronger affinity with 

neutral stimuli than with negative ones. This may 

be attributed to the neutral images resonating 

more with the experimental environment (69), 

resulting in an enhanced engagement with these 

neutral stimuli. 

Yet, positive stimuli overshadowed both 

negative and neutral ones in terms of emotional 

resonance. This is consistent with the 

understanding that positive emotions are 

associated with an appetitive system while 

negative ones align with a defensive system 

related to emotions like fear and sadness (70). 

Therefore, positive stimuli naturally command a 

deeper emotional connection. 

Delving deeper, an intricate relationship 

emerges between emotional states and social 

contexts. Whether confronting positive or 

negative stimuli, participants' emotional 

resonance was amplified in cooperative and 

competitive scenarios compared to solo ones. 

This phenomenon is likely influenced by the close 

association of emotions with motivation (39). On 

one side, emotions naturally carry motivational 

weight, either drawing us towards positivity or 
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away from negativity (70). Concurrently, the 

inherent motivation in social contexts, be it to 

surpass adversaries or to triumph alongside allies, 

plays a substantial role (10, 11). 

Furthermore, when faced with neutral stimuli, 

participants’ emotional responses were enhanced 

in both cooperative and competitive contexts. 

This could be attributed to the phenomenon of 

emotional contagion. Interestingly, the only 

distinct interaction between cooperative and 

competitive contexts was evident in response to 

negative stimuli, possibly indicative of the ego 

effect. Prior research has indicated that 

individuals with a stronger ego orientation tend to 

be more competitive, especially in sports (71-73). 

Emotional stability. It's noteworthy that 

social contexts, or their interplay with emotional 

states, didn't significantly alter emotional 

stability. This could be because of a deficiency in 

emotional regulation, potentially tied to the 

chosen situational methodologies. The study 

focused on interpersonal interactions of one-on-

one cooperation or competition. However, there 

are also intergroup dynamics, which have been 

observed to be more influential than one-on-one 

settings  (4, 43, 74). The absence of a broader 

group identity could explain the observed 

emotional instability. 

Moreover, emotional states distinctly affect 

emotional stability. Participants were more stable 

when exposed to neutral stimuli compared to 

positive or negative ones. This variability could 

be tied to the intricate neural processes involved 

in emotion processing (75). Different emotions 

involve disparate visual processing, cognitive 

control mechanisms, and emotional regulation 

techniques (76, 77). 

Limitation 

This study has undoubtedly enriched our 

understanding of the interplay between social 

contexts, emotional states, and emotional 

stability. However, scrutiny warrants several 

limitations and avenues for future exploration. 

One critical limitation stems from the reliance on 

verbal instructions to delineate between 

cooperative and competitive scenarios. Such an 

approach may not encapsulate the intricacies and 

nuances inherent to genuine human interactions. 

Instead, results derived from authentic situations 

where participants are engrossed in tangible acts 

of cooperation or competition could paint a more 

comprehensive picture. Additionally, the study's 

scope was confined to one-on-one interactions, 

potentially missing out on the broader dynamics 

of group interactions. Prior research suggests that 

intergroup contexts could wield more 

considerable influence than individualized 

settings (2, 44, 75). Thus, a broader exploration 

encompassing group dynamics could unearth 

varied or amplified effects. Another 

methodological concern pertains to the potential 

overlooking of certain factors pivotal for 

emotional regulation. Some settings or tasks, if 

designed differently, might have engendered a 

sense of group identity or membership, leading to 

distinct impacts on emotional stability. Further 

introspection reveals a potential over-reliance on 

self-report measures. This reliance could 

introduce biases or misrepresentations, given that 

participants' self-perceptions might not always 

align with their physiological or behavioral 

manifestations. Future endeavors could harness 

physiological markers or other objective metrics 

to quantify emotional responses, ensuring 

enhanced validity. Homogeneity of participants, 

if not adequately controlled, might present 

another limitation. Should participants originate 

from similar cultural or demographic cohorts, the 

findings' generalizability to a broader populace 

could be circumscribed. Recognizing that 

emotional and social response can oscillate across 

cultures or age brackets, a more diverse 

participant pool might yield more universally 

applicable results. Moreover, while the study 

touched upon neural processes related to 

emotional states (77), an in-depth foray using 

advanced neuroimaging modalities might unravel 

the intricate neural tapestry underpinning these 

interactions. 

In light of these reflections, future research 

might benefit from a more immersive experimental 

design, simulating real-world cooperative or 

competitive situations. Such an approach, when 

coupled with neuroimaging, can proffer a 

multifaceted and profound comprehension of the 

neural, emotional, and social intricacies of play 

during interpersonal engagements. 

 

CONCLUSION 
The findings of this study highlight the 

multifaceted relationship between emotions, 

social contexts, and emotional stability. As the 

results underscore, the reaction to cooperative and 

competitive settings can vary widely among 

individuals. Some may find cooperative settings, 

particularly beneficial, experiencing enhanced 
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motor skills and heightened emotional responses, 

while others may flourish within a competitive 

atmosphere. 

From a practical standpoint, educators, trainers, 

and coaches should consider these variations when 

designing programs or interventions. By identifying 

and understanding the preferences of individuals, 

activities can be tailored to optimize outcomes. 

For instance, if a particular group of students or 

athletes exhibits better performance in cooperative 

scenarios, it would be advantageous to incorporate 

more team-based tasks into their routine. 

The notable improvements observed in the 

cooperative context also serve as a testament to 

the power of teamwork and collaboration. While 

the immediate context of this study revolves 

around sports and physical education, the 

implications of these findings extend far beyond. 

Collaboration is a skill that is immensely valuable 

in various professional and personal settings. 

Therefore, incorporating more cooperative tasks 

into educational and training programs can ensure 

that participants are well-equipped with essential 

skills like communication, problem-solving, and 

empathy, which will serve them well in numerous 

life situations. While both cooperative and 

competitive contexts have their unique merits, 

this study emphasizes the importance of 

considering individual differences and the 

broader, lifelong benefits of fostering 

collaboration. 

 

APPLICABLE REMARKS 

 Educators can improve student and athlete 

performance through cooperative activities, 

benefiting motor skills and emotions. 

 Integrating competition can boost motivation 

and reaction times, but balance is essential to 

maintain a positive learning atmosphere. 

 Facial recognition can monitor student emotions 

in real-time during physical activities. 

 Balancing cooperation and competition can 

enhance performance and well-being in various 

learning and professional settings. 
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