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 Abstract: This study examined the effects of gender composition in small-sided games 
(SSGs) on the tech-nical, physiological, and psychological responses of adolescent students in 
physical education (PE). Thirty-two high school students (16 girls, 16 boys; 16.73 ± 0.37 years) 
participated in 4v4 SSGs performed in single-gender and mixed-gender formats. Heart rate, 
perceived exertion, mood states, enjoyment, and technical performance were assessed.The 
results showed significant gender × condition × time effects on psychological, physiological 
and technical variables. Boys consistently reported lower negative mood states, anger (ES = 
2.53), confusion (ES = 2.56), and depression (ES = 1.19) and higher vigor (ES = 1.61) compared 
with girls. They also experienced greater enjoyment (PACES, ES = 1.59) and lower perceived 
exertion (RPE, ES = 1.28), with higher peak heart rates during single-gender games (ES = 3.33). 
Girls demonstrated significant reduc-tions in negative mood across both session types (p < 
0.0001), indicating mood improvement af-ter gameplay.Technically, boys performed better in 
successful passes (ES = 2.28), ball possessions (ES = 2.81), and interceptions (ES = 1.36). 
Nevertheless, both genders improved in mixed sessions, particularly in successful passes 
(boys: ES = 0.83; girls: ES = 1.42), duels (boys: ES = 0.99; girls: ES = 1.81), and overall ball 
involvement (p < 0.01), highlighting the benefits of mixed-gender formats for skill execution 
and engagement. These findings indicate that group composition meaningful-ly influences 
adolescents’ affective responses, perceived effort, and skill execution in PE. Inte-grating both 
mixed- and single-gender SSGs may enhance engagement, support skill develop-ment, and 
promote inclusive learning environments in school physical education. 

 
Keywords: adolescents, gender differences, mixed-gender education, small-sided games, 
mood states, physical education, football, psychophysiology, enjoyment, performance  

 
1. Introduction  

Physical education (PE) is a basis of global student development, extending far 
beyond ordinary physical fitness to reach crucial social and psychological dimen-
sions [1]. PE teachers can manipulate various variables to enhance learning outcomes, 
including the type of activities, learning strategies, and group dynamics [2]. Among 
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these variables, gender composition is critical in PE settings [3]. Gender, as a complex 
social construct [4], is essential in shaping students' experiences and outcomes in ed-
ucational settings, particularly in PE [5]. For instance, boys tend to be more physically 
active than girls, yet schools can encourage health-focused physical activity among 
all students [14]. The thoughtful manipulation of gender composition in PE classes 
represents a powerful pedagogical tool for educators [6]. By strategically alternating 
between single-gender and mixed-gender groupings, PE teachers can create diverse 
learning environments that potentially enhance student engagement [7, 8], skill de-
velopment, and social interaction [9]. Moreover, the ability to adjust gender groups 
provides teachers with a unique opportunity to address and challenge gender stere-
otypes, promote equity, and cultivate a more inclusive atmosphere in PE [10]. As 
students navigate these varied group compositions, they may develop greater adapt-
ability, empathy, and cross-gender communication skills, which become increasingly 
valued in today's diverse society [11]. 

Small-sided games (SSGs), a popular teaching and training method in PE [12], 
offer a microcosm for examining the complex interplay of gender dynamics in phys-
ical activities [13]. These games, which involve fewer players on reduced playing ar-
eas [12], have been shown to effectively develop technical skills, physical fitness, and 
decision-making abilities [14]. Football, in particular, constitutes an ideal framework 
for this investigation due to its widespread popularity among adolescents, its 
collective nature that fosters gender interactions, and its technical and physiological 
richness, which allows the assessment of multiple performance and psychological 
variables. However, the majority of research on SSGs has focused on single-gender 
environments, leaving a significant gap in understanding how gender composition 
affects student outcomes [15]. 

The transition from single-gender to mixed-gender group activities in PE classes 
introduces unique opportunities that affect social dynamics [9]. While some studies 
suggest that mixed-gender activities can promote gender equality and improve social 
interactions [16], others highlight potential issues such as reduced participation of 
female students or reinforcement of gender stereotypes [17, 18]. The impact of this 
transition on students' technical performance, physical engagement, and psycholog-
ical responses remains largely unexplored, particularly in team sports. Furthermore, 
the psychological aspects of participating in single-gender versus mixed-gender 
groups warrant careful examination. Factors such as self-efficacy, motivation, and 
enjoyment can significantly influence students' engagement and learning outcomes 
in PE [19, 20]. The shift from a single-gender to a mixed-gender environment may 
alter these psychological factors in ways that are not yet fully understood.  

The present study aims to investigate the effects of transitioning from single-
gender to mixed-gender groups on the technical, physical, and psychological aspects 
of both female and male students. By utilizing SSGs as a standardized activity, the 
impact of gender composition on these key variables is sought to be isolated. 

Based on this, we hypothesized that There will be significant main and interac-
tion effects of gender (boys vs. girls) and group composition (single-gender vs. 
mixed-gender) on psychological and physiological responses during small-sided 
games. Specifically, boys are expected to report lower negative mood states (anger, 
confusion, depression, fatigue, tension), higher vigor and enjoyment (PACES), lower 
perceived exertion (RPE), and higher heart rate responses (%HRmaxTheo) compared 
with girls, with these effects varying according to group composition. Also, Group 
composition will significantly influence technical performance indicators during 
small-sided games. Mixed-gender formats are expected to elicit higher levels of tech-
nical involvement (successful passes, ball possessions, duels, and interceptions) com-
pared with single-gender formats, with potential moderation by gender. 
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 2. Materials and Methods 

2.1. Participants 
This study involved 32 high school students (16 girls, 16 boys) from a single in-

stitution in Tunisia (age: 16.73 ± 0.37 years; physical education experience: 10.2 ± 0.7 
years; height: 171.5 ± 2.7 cm; body mass: 66.3 ± 5.2 kg). All participants were enrolled 
in the same grade level (3rd year of secondary education) and attended PE classes 
taught by the same physical education teacher. Inclusion criteria were: (i) current en-
rollment in the 3rd year of secondary education; (ii) absence of injury before and dur-
ing the study period; and (iii) no reported physical or cognitive impairments. Exclu-
sion criteria included: (i) high absenteeism rates from physical education sessions; 
and (ii) the onset of illness during the study period. The sample size was calculated 
using G-Power software (version 3.1.9.6). The analysis considered an effect size of f = 
0.50, a power of 0.8, and an alpha level of 0.05. The minimum required sample size 
was 30 participants, which justified the inclusion of 32 eligible participants [21]. 

2.2. Ethical approval 
The study was conducted in accordance with the ethical principles outlined in 

the Declaration of Helsinki. The research protocol was reviewed and approved by 
the Local Ethics Committee of the High Institute of Sport and Physical Education of 
Kef, University of Jendouba (approval code: ISSEPK-002/2022). Before study partici-
pation, written informed consent was obtained from all participants and their legal 
guardians. 

2.3. Procedures 
This study was conducted during the mid-year of 2022–2023 and comprised 

three consecutive phases spanning two weeks. The first week was dedicated to par-
ticipant familiarization with all testing procedures and comprehensive instruction on 
using the assessment instruments. These included the Profile of Mood States (POMS), 
the Rating of Perceived Exertion (RPE) scale, and the Physical Activity Enjoyment 
Scale (PACES). This familiarization phase aimed to ensure that all participants clearly 
understood the purpose and application of each tool, thereby promoting reliable self-
reporting and minimizing measurement bias. 

During the second week, participants engaged in small-sided games (SSGs), 
each lasting 29 minutes and structured into four 5-minute active periods interspersed 
with 3-minute passive recovery intervals. Before this phase, participants were ran-
domly assigned to four groups using a computer-generated randomization proce-
dure. The structure of the SSG groups is presented in Table 1. Grouping was matched 
based on theoretical maximum heart rate and applied consistently to form mixed-
gender and single-gender groups. This process ensured a balanced distribution of 
males and females, preventing gender clustering and minimizing potential con-
founding effects related to group composition. The sessions were conducted under 
standardized conditions to ensure consistency in the physical and environmental pa-
rameters. 

Heart rate peak (HRpeak) was monitored throughout the SSGs as an objective 
physiological measure. Subjective mood states were assessed using the POMS imme-
diately before and after each session. At the same time, RPE was collected at the end 
of each 5-minute game to capture perceived exertion in real time. Physical activity 
enjoyment was evaluated after each SSG using the PACES. Additionally, technical 
performance was quantified through systematic video analysis of each SSG using a 
GoPro 4 camera (San Mateo, California, USA) at a resolution of 1.080 pixels (1.920 × 
1.080 × 16:9), 48 frames per second (FPS), and a 2.4 GHz frequency. All experimental 
sessions were conducted on a standardized playing area (a 25 m × 35 m synthetic turf 
field) during consistent time periods (between 09:00 and 10:30 hours) to minimize 
potential confounding effects of environmental and circadian variations. 
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Table1. The SSG group compositions 

The experimental period 

Time 1 Time 2 Time 3 
(SSG) 

Familiarization with the 
experimental protocol 

(SSG) 
(single-gender groups) 

4 B v 4 B 
4 B v 4 B 
4 G v 4 G 

            4 G v 4 G 

(SSG) 
(mixed groups) 

 
(2 G+2 G) v (2 B+2B) 
(2 G+2 G) v (2 B+2B) 
(2 G+2 G) v (2 B+2B) 
(2 G+2 G) v (2 B+2B) 

Note: SSG: Small Sided Games; B: boys; G: girls   

2.3. Measurement 
2.3.1. Heart Rate Response 

Heart rate was monitored during small-sided games using portable HR sensors 
(Polar Team Sport System, Polar Electro Oy, Kempele, Finland). Recovery periods 
were excluded from the analysis, with the focus on HRpeak, defined as the highest 
heart rate recorded during each SSG session. HR values were expressed as a 
percentage of theoretical maximum heart rate to standardize exercise intensity across 
participants, calculated as HRmaxTheo = 208 − (0.7 × age) [22]. 

 
2.3.2. Rating Exertion Perceived RPE (CR-10) 

The Borg CR-10 RPE scale assessed subjective exertion levels immediately fol-
lowing each small-sided game (SSG). This scale, which ranges from 0 (rest) to 10 
(maximal effort), provides a validated measure of perceived physical strain [23]. 
2.3.3. Profile of Mood States (POMS) 

Participants' mood states were assessed using the Arabic version of the modified 
Brunel Mood Scale (BRUMS) [24], validated by Sahli & al. [25]. This 24-item instru-
ment evaluates six mood dimensions: fatigue, anger, vigor, confusion, depression, 
and tension. Immediately following each session, participants responded to the 
prompt "How do you feel right now?" on a 5-point Likert-type scale ranging from 0 
(not at all) to 4 (extremely). Each subscale comprises four items, yielding scores from 
0 to 16. For instance, anger is assessed with statements such as "I feel easily annoyed 
or frustrated today," while vigor is evaluated with items such as "I feel full of energy 
today." The Arabic BRUMS has demonstrated satisfactory psychometric properties, 
with Cronbach's alpha values exceeding 0.70 for all subscales except vigor (α = 0.749), 
which still falls within an acceptable range [26]. This indicates good internal con-
sistency reliability, supporting its use for mood assessment in Arabic-speaking pop-
ulations, particularly in physical education contexts. 
2.3.4. The Physical Activity Enjoyment Scale (PACES) 

The 8-item Physical Activity Enjoyment Scale (PACES) [27] was used to assess 
participants' enjoyment of physical activity. Immediately following each session, par-
ticipants were prompted to rate "how you feel right now compared to the physical 
training you've been through" on a 7-point Likert scale, ranging from 1 (not fun at 
all) to 7 (very pleasant). The total enjoyment score was calculated by summing the 
responses to all eight items, yielding a possible range of 8 to 56 points, with higher 
scores indicating greater enjoyment. Participants completed the PACES question-
naire individually to minimize peer influence on responses [28]. 
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2.4. The small-sided games  
The small-sided games (SSGs) were conducted as 4v4 matches on an outdoor 

synthetic grass field measuring 25 m × 35 m. Each SSG session consis 
ted of 5-minute playing periods interspersed with 3-minute passive recovery in-

tervals [29]. Participants were instructed to exert maximum effort during the games, 
emphasizing maintaining possession of the ball for as long as possible. To optimize 
playing time and minimize interruptions, four student volunteers were positioned 
around the field to rapidly supply new balls when needed. All SSGs were played 
without goalkeepers to encourage continuous play and maximize player involve-
ment.  

2.5. Statistical analysis 
Descriptive data were presented as means ± standard deviation (SD). Shapiro-

Wilk and Levene’s tests were used to test the distribution’s normality and homoge-
neity of variance for all variables before inferential statistics. Three-way analysis of 
variance with repeated measures-ANOVA [Time (T1 and T2) × Condition (same-gen-
der and mixed) × Gender (boys and girls)] and 2-way ANOVA univariate [Condition 
(same-gender and mixed) × Gender (boys and girls)] were performed to test condi-
tion and gender effects on the dependent variable values. Bonferroni post hoc anal-
yses were conducted to identify pairwise differences when significant main effects or 
interactions were observed. Effect sizes (ES) were determined by converting the par-
tial eta squared to Cohen’s d (Cohen et al., 1988). The magnitude of effect size was 
classified as trivial (< 0.20), small (0.20–0.49), medium (0.50–0.79), and large (0.80 and 
greater) (Cohen et al., 1988). The analyses were performed using SPSS version 29 for 
Windows (IBM Corp, Armonk, N.Y., USA), and the significance level (p) was set at 
0.05. 

3. Results 
Normality of the data and homogeneity of variance were confirmed. 
For anger scores, there were no significant gender × condition or gender × con-

dition × time interaction effects (Table 2). However, significant gender × time and 
condition × time interactions were found (Table 2). Boys had significantly lower an-
ger scores than girls in both the mixed (p < 0.0001; ES = 2.531) and same-gender (p = 
0.003; ES = 1.133) settings at T1. When girls were pooled across conditions, scores at 
T1 were significantly higher than at T2 (mixed: p < 0.0001; ES = 1.334; same-gender: 
p < 0.0001; ES = 1.433). Within the female group, anger scores were higher in the same-
gender setting compared to the mixed setting at T1 (p = 0.019; ES = 0.689). 

Significant gender × condition and gender × time interactions were observed 
(Table 2) for confusion scores, but no gender × condition × time interaction was found. 
Boys had significantly lower confusion scores than girls in both the mixed (T1: p < 
0.0001; ES = 2.562; T2: p < 0.0001; ES = 2.096) and same-gender (T1: p < 0.0001; ES = 
1.884) conditions. Among girls, confusion scores at T1 were higher than at T2 in both 
conditions (mixed: p < 0.0001; ES = 1.143; same-gender: p < 0.0001; ES = 1.646). At T2, 
girls were less confused in the same-gender condition than in the mixed condition (p 
< 0.0001; ES = 1.1). 

For depression scores, a significant gender × condition interaction was observed, 
with boys reporting lower depression scores than girls at T1 in both mixed (p = 0.002; 
ES = 1.192) and same-gender (p = 0.002; ES = 1.212) settings (Table 2). Additionally, 
significant condition × time and gender × time interactions were noted. Among girls, 
depression scores decreased from T1 to T2 in both settings (mixed: p = 0.004; ES = 
1.192; same-gender: p < 0.0001; ES = 1.358). Within the female group, same-gender 
scores were higher than mixed scores at T1 (p < 0.0001; ES = 0.976). 

A gender × time interaction was found for fatigue scores, with boys reporting 
lower scores than girls at T1 and T2 in the mixed (T1: p < 0.0001; ES = 1.823; T2: p = 
0.047; ES = 0.734) and same-gender (T1: p < 0.0001; ES = 1.469) conditions (Table 2). 
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For tension scores, significant gender × condition and gender × time interactions 
were identified (Table 2). Among girls, tension scores were higher at T1 than at T2 in 
both the mixed (p = 0.044; ES = 0.602) and same-gender (p = 0.007; ES = 1.017) settings. 
Among boys, scores decreased from T1 to T2 only in the same-gender condition (p = 
0.001; ES = 1.101), and were higher in the same-gender condition than in the mixed 
condition at T1 (p < 0.0001; ES = 1.368). 

For vigour scores, a condition × time interaction was observed (Table 2). Boys 
had higher vigour scores at T1 than at T2 in the mixed condition (p < 0.0001; ES = 
1.605), while girls had higher scores at T2 than at T1 in the same-gender condition (p 
< 0.0001; ES = 1.017). A gender × time interaction was also found. At T2, vigour scores 
were higher in the same-gender than in the mixed condition for both boys (p = 0.046; 
ES = 0.614) and girls (p < 0.0001; ES = 1.512). However, within boys, scores were higher 
in the mixed than in the same-gender condition at T1 (p = 0.016; ES = 1.042) (Figue 1).  

 

 
 

Figure1. Mood states of girls, boys and same gender group 
 

There was a significant gender effect, with boys reporting higher enjoyment and 
lower RPE than girls in both the mixed (p = 0.003 and p < 0.0001; ES = 1.135 and 1.382, 
respectively) and same-gender (p < 0.0001 and p = 0.001; ES = 1.590 and 1.280, respec-
tively) conditions (Table 3). A main effect for condition was also observed, with 
higher HRpeak values recorded in the same-gender condition compared to the mixed 
condition (p < 0.0001; ES = 1.008) (Table 3). 

Boys outperformed girls in all technical performance indicators in both mixed 
(successful passes: p < 0.0001 and ES = 2.28; ball possessions: p < 0.0001 and ES = 2.807; 
interceptions: p = 0.001 and ES = 1.359) and same-gender (successful passes: p < 0.0001 
and ES = 1.986; ball possessions: p < 0.0001 and ES = 1.959; duels: p = 0.014 and ES = 
0.922; interceptions: p = 0.032 and ES = 0.795) conditions (Table 4). Additionally, a 
main effect of condition was found for technical performance in both genders (Table 
4). In the mixed condition, the number of successful passes (p < 0.0001; ES = 0.828 for 
boys, ES = 1.415 for girls), lost balls (p = 0.007; ES = 0.978 and 0.627), ball possessions 
(p = 0.003 and 0.001; ES = 0.893 and 1.768), and duels (p < 0.0001; ES = 0.988 and 1.806) 
were significantly higher. 
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Table 2. Descriptive data for mood state scores in boys (n=16) and girls (n=16) before (T1) and after (T2) small-sided games 
in same-gender and mixed conditions. 

Variables Gender Time 
Condition 

ANOVA 
Same-gender Mixed 

Anger 

Boys 
T1 0.88±1.02 0.06±0.25 Time: F(1,30) = 36.457; p<0.0001; d = 1.052  

Cond: F(1,30) = 5.028; p = 0.032; d = 0.355  
Gender: F(1,30) = 22.215; p<0.0001; d = 0.814  
Time×Cond: F(1,30) = 9.896; p = 0.004; d = 0.527 
Time×Gender: F(1,30) = 23.524; p<0.0001; d = 0.839 
Cond×Gender: F(1,30) = 0.062; p = 0.805; d = 0 
Time×Cond×Gender: F(1,30) = 0.586; p = 0.450; d = 0 

T2 0.25±0.45 0.31±1.01 

Girls 
T1 2.88±2.28†‡§ 1.69±0.87†‡ 

T2 0.44±0.73 0.69±0.60 

Confusion 

Boys 
T1 0.31±0.60 0.0±0.0 Time: F(1,30) = 40.207; p<0.0001; d = 1.107  

Cond: F(1,30) = 1.260; p = 0.271; d = 0.090 
Gender: F(1,30) = 67.639; p<0.0001; d = 1.443  
Time×Cond: F(1,30) = 1.378; p = 0.250; d = 0.109 
Time×Gender: F(1,30) = 38.004; p<0.0001; d = 1.075 
Cond×Gender: F(1,30) = 6.581; p = 0.016; d = 0.418 
Time×Cond×Gender: F(1,30) = 1.012; p = 0.322; d = 
0019 

T2 0.25±0.58 0.0±0.0 

Girls 
T1 3.19±2.07†‡ 3.50±1.93†‡ 

T2 0.56±0.89 1.69±1.14⁋¥ 

Depres-
sion 

Boys 
T1 0.31±0.79 0.06±0.25 Time: F(1,30) = 12.403; p = 0.001; d = 0.597  

Cond: F(1,30) = 10.033; p = 0.004; d = 0.531 
Gender: F(1,30) = 13.739; p = 0.001; d = 0.631  
Time×Cond: F(1,30) = 12.346; p = 0.001; d = 0.595 
Time×Gender: F(1,30) = 8.412; p = 0.007; d = 0.481 
Cond×Gender: F(1,30) = 8.127; p = 0.008; d = 0.472 
Time×Cond×Gender: F(1,30) = 1.111; p = 0.300; d = 
0.059 

T2 0.0±0.0 0.19±0.75 

Girls 
T1 1.63±1.31†‡§ 0.63±0.62†‡ 

T2 0.25±0.58 0.06±0.25 

Fatigue 

Boys 
T1 1.63±1.20 1.81±1.28 Time: F(1,30) = 3.672; p = 0.065; d = 0.289 

Cond: F(1,30) = 0.987; p = 0.328; d = 0 
Gender: F(1,30) = 29.005; p <0.0001; d = 0.935  
Time×Cond: F(1,30) = 1.380; p = 0.249; d = 0.109 
Time×Gender: F(1,30) = 7.341; p = 0.011; d = 0.445 
Cond×Gender: F(1,30) = 0.012; p = 0.913; d = 0 
Time×Cond×Gender: F(1,30) = 0.924; p = 0.344; d = 0 

T2 1.94±2.79 2.25±1.84 

Girls 
T1 5.38±3.40†§ 5.06±2.17†§ 

T2 2.56±1.67 3.50±1.55⁋ 

Tension 

Boys 
T1 2.19±1.42¢£ 0.56±0.89 

Time: F(1,30) = 17.420; p<0.0001; d = 0.716 
Cond: F(1,30) = 12.694; p = 0.001; d = 0.604 
Gender: F(1,30) = 0.229; p = 0.636; d = 0  
Time×Cond: F(1,30) = 10.638; p = 0.003; d = 0.549 
Time×Gender: F(1,30) = 0.527; p = 0.474; d = 0 
Cond×Gender: F(1,30) = 4.392; p = 0.045; d = 0.325 
Time×Cond×Gender: F(1,30) = 2.356; p = 0.135; d = 
0.206 

T2 0.81±1.05 0.75±1.13 

Girls 
T1 1.88±1.20‡ 1.38±1.02‡ 

T2 0.75±1.00 0.81±0.83 

Vigour 

Boys 
T1 8.94±1.73 11.25±2.62øɷ Time: F(1,30) = 5.101; p = 0.031; d = 0.358 

Cond: F(1,30) = 0.699; p = 0.410; d = 0 
Gender: F(1,30) = 1.333; p = 0.257; d = 0.102 
Time×Cond: F(1,30) = 26.963; p<0.0001; d = 0.900 
Time×Gender: F(1,30) = 22.002; p<0.0001; d = 0.810 
Cond×Gender: F(1,30) = 3.058; p = 0.091; d = 0.253 
Time×Cond×Gender: F(1,30) = 0.352; p = 0.557; d = 0 

T2 8.38±2.13Δ 6.81±2.90 

Girls 
T1 7.13±3.28 8.50±1.75 

T2 10.44±2.13ɸψ 6.94±2.49 

Values are given as mean ± SD; Cond: condition. †: a significant difference when comparing girls to boys at T1 in the same 
condition. ‡: a significant difference when comparing T1 to T2 within girls in both conditions. §: a significant difference when 
comparing the same-gender to mixed condition within girls at T1. ⁋: a significant difference when comparing girls to boys 
in mixed condition at T2. ¥: a significant difference when comparing the mixed to same-gender condition within girls at T2. 
¢: a significant difference when comparing T1 to T2 within boys in same-gender condition. £: a significant difference when 
comparing the same-gender to mixed condition within boys at T1. ø: a significant difference when comparing T1 to T2 within 
boys in mixed condition. ɸ: a significant difference when comparing T2 to T1 within girls in the same-gender condition. ɷ: a 
significant difference when comparing the mixed to same-gender condition within boys at T1. Δ: a significant difference 
when comparing the same-gender to mixed condition at T1. Ψ: a significant difference when comparing the same-gender to 
mixed condition within girls at T2. χ: a significant difference when comparing T2 to T1 within boys in the mixed condition. 
The statistical signficance level was set at p ≤ 0.05. 
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Table 3. Descriptive data for enjoyment, perceived exertion, and heart rate scores in boys (n=16) and girls 
(n=16) in same-gender and mixed conditions. 

 
Variables 

 
Gender 

Condition 
ANOVA 

Same-gender Mixed 

PACES (AU) 
Boys 26.1±4.5† 25.5±3.9† Condition: F(1,30) = 2.265; p = 0.143; d = 0.199  

Gender: F(1,30) = 20.871; p<0.0001; d = 0.788 
Condition×Gender: F(1,30) = 5.097; p = 0.031; 
d = 0.358 

Girls 18.8±4.7 21.6±3.0 

RPE (AU) 
Boys 4.8±0.8 4.3±0.9 Condition: F(1,30) = 1.045; p = 0.315; d = 0.037  

Gender: F(1,30) = 23.757; p<0.0001; d = 0.843 
Condition×Gender: F(1,30) = 0.376; p = 0.544; 
d = 0 

Girls 6.4±1.6‡ 6.3±1.8‡ 

HRpeak  
(%HRmaxTheo) 

Boys 163.0±2.2§ 155.1±2.5 Condition: F(1,30) = 61.268; p<0.0001; d = 1.372 
Gender: F(1,30) = 2.056; p = 0.162; d = 0.182 
Condition×Gender: F(1,30) = 74.798; p<0.0001; 
d = 1.519 

Girls 160.4±3.9 160.8±2.7 

Values are given as mean ± SD; PACES: physical activity enjoyment scale; RPE: rating perceived exertion; 
HRpeak: heart rate peak; %HRmaxTheo: percentage of the theoretical maximum heart rate. AU: arbitrary unit; 
†: a significant difference when comparing boys to girls in both conditions. ‡: a significant difference when 
comparing girls to boys in both conditions. §: a significant difference when comparing the same-gender to 
mixed condition within boys. The statistical significance level was set at p ≤ 0.05. 
 
Table 4. Descriptive data for technical performances in boys (n=16) and girls (n=16) in same-gender and mixed 
conditions. 

Variables 
Gen-
der 

Condition 
ANOVA Same-

gender 
Mixed 

SP (n) 
Boys 8.31±2.63† 10.31±2.18†§ Condition: F(1,30) = 128.62; p<0.0001; d = 1.997 

Gender: F(1,30) = 38.236; p<0.0001; d = 1.079 
Condition×Gender: F(1,30) = 0.118; p = 0.733; d = 0 Girls 4.0±1.59 6.13±1.41§ 

LB (n) 
Boys 4.0±1.46 5.13±0.72§ Condition: F(1,30) = 16.531; p<0.0001; d = 0.697 

Gender: F(1,30) = 0.075; p = 786; d = 0 
Condition×Gender: F(1,30) = 0.00; p = 1.00; d = 0 Girls 4.13±2.16 5.25±1.34§ 

Interception (n) 
Boys 3.63±1.50† 4.25±1.13† Condition: F(1,30) = 2.265; p = 0.143; d = 0.251 

Gender: F(1,30) = 14.138; p = 0.001; d = 0.641 
Condition×Gender: F(1,30) = 0.556; p = 0.462; d = 0 Girls 2.63±0.96 2.88±0.89 

BP (n) 
Boys 3.69±1.40† 4.75±0.93†§ Condition: F(1,30) = 24.711; p<0.0001; d = 0.860 

Gender: F(1,30) = 66.867; p<0.0001; d = 1.434 
Condition×Gender: F(1,30) = 0.162; p = 0.690; d = 0 Girls 1.50±0.73 2.75±0.68§ 

Duels (n) 

Boys 2.25±1.57‡ 3.56±1.03§ Condition: F(1,30) = 2.265; p = 0.143; d = 0.199 
Gender: F(1,30) = 20.871; p<0.0001; d = 0.788 
Condition×Gender: F(1,30) = 5.097; p = 0.031; d = 
0.358 

Girls 1.13±0.72 2.81±1.11§ 

Values are given as mean ± SD. SP: successful passes; LB: lost balls; BP: ball possessions; †: a significant dif-
ference when comparing boys to girls in both conditions. ‡: a significant difference when comparing boys to 
girls in same-gender conditions. §: a significant difference when comparing the mixed to same-gender condi-
tion in boys and girls. The statistical significance level was set at p ≤ 0.05. 

 

4. Discussion 
This study examined how mixed-gender and single-gender small-sided games 

(SSGs) affect adolescent PE students' mood states, enjoyment, perceived exertion, 
heart rate, and technical performance. Results indicate that gender, game type, and 
time interact in complex ways, influencing psychological and physiological re-
sponses in PE settings. 
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4.1. Gender Differences in Mood States 
A key finding of this study was the consistent gender difference in mood states, 

particularly at the beginning of SSG sessions (T1). Across multiple dimensions of 
mood (anger, confusion, depression, fatigue, and tension), girls generally reported 
higher negative mood scores than boys, regardless of the mixed-gender or same-gen-
der condition. This gender discrepancy in mood states aligns with previous research, 
which has consistently found higher levels of negative affect and lower levels of self-
confidence among adolescent girls in PE settings [30, 31, 65]. 

Several factors may contribute to these gender differences. Firstly, socialization 
processes and gender stereotypes in sports and physical activity may play a role, with 
girls potentially feeling less confident or more anxious about their performance in 
competitive settings [32]. Secondly, biological factors related to puberty and hormo-
nal changes could influence mood variability in adolescent girls [33, 34]. During pu-
berty, girls experience dramatic fluctuations in hormone levels, particularly estrogen 
and progesterone, which can affect mood regulation through interactions with neu-
rotransmitters like serotonin [35]. The beginning of menstrual cycles introduces cy-
clical hormonal changes that may contribute to mood swings [36]. Lastly, the nature 
of SSGs, which involve direct competition and physical contact, may be perceived 
differently by girls and boys, potentially leading to intensified emotional responses 
in girls [37]. Interestingly, our results showed that girls' negative mood states gener-
ally improved from T1 to T2 in both mixed-gender and same-gender conditions. This 
finding suggests that engagement in SSGs may positively affect girls' mood over 
time, possibly due to increased comfort with the activity, improved self-efficacy, or 
the mood-enhancing effects of physical activity itself [38]. 

4.2. Impact of Mixed-Gender vs. Single-Gender Conditions 
The study revealed several notable differences between mixed-gender and sin-

gle-gender conditions. For girls, single-gender groups initially elicited higher nega-
tive mood scores (anger, confusion, depression) at T1 compared to mixed groups. 
This finding contradicts previous research suggesting that girls might feel more com-
fortable in same-gender physical education settings [3]. Our results indicate that an-
ticipating competition with other girls might increase negative affect, possibly due to 
heightened perceived pressure or social comparison within the same-gender group 
[39, 66]. 

For boys, the impact of mixed-gender vs. same-gender conditions was less pro-
nounced for mood states. However, boys showed higher vigor scores in the mixed 
condition at T1, suggesting increased enthusiasm or arousal when participating with 
girls. This could be attributed to social factors, such as the desire to impress or com-
pete with the opposite gender [40]. Social comparison and self-presentation motives, 
where boys may feel compelled to showcase their abilities to impress female peers 
[41, 69]. Also, gender role expectations that associate masculinity with physical prow-
ess [42], and the heightened competence, motivation, and competitive drive in the 
presence of a broader, mixed-gender audience [43]. These factors may create a situa-
tion in which boys perceive increased pressure and opportunity, leading to greater 
arousal and engagement. 

4.3. Enjoyment and Perceived Exertion 
Boys consistently reported higher enjoyment (PACES) and lower perceived ex-

ertion (RPE) than girls across both mixed- and single-gender conditions, supporting 
evidence that boys generally experience PE more positively [44]. These differences 
may be explained by both physiological and psychosocial factors. Biologically, boys 
typically demonstrate greater muscle mass, cardiovascular fitness, and lower body 
fat percentages, which contribute to improved endurance and reduced perceived ef-
fort during physical tasks [45,46]. Psychologically, higher physical self-concept and 
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sport competence beliefs may further influence exertion perception [47], often rein-
forced by gender norms associating masculinity with physical competence [48]. 
Greater habitual engagement in leisure-time physical activity may also enhance fit-
ness and familiarity with exertion demands [49]. Additionally, social expectations 
within PE contexts may contribute to lower reported exertion among boys [50], and 
differences in pain tolerance have also been suggested [51]. 

 
These affective and perceptual differences may influence long-term engage-

ment. Higher enjoyment and lower exertion may reinforce boys’ participation, 
whereas girls’ lower enjoyment and higher perceived effort may contribute to re-
duced motivation and engagement over time [52–54]. Negative experiences may also 
undermine physical self-concept and self-efficacy [47], with broader social stereo-
types further discouraging sustained involvement in intense physical activity [32]. 
Over time, this pattern may contribute to progressive disengagement and lower fit-
ness levels among girls [55]. 

4.4. Technical Performance  

Analysis of technical performance revealed significant gender differences, with 
boys outperforming girls in successful passes, ball possessions, and interceptions 
across both mixed- and single-gender conditions. These differences may reflect dis-
parities in prior sport-specific experience, physical characteristics, and perceived 
competence, as previously reported in adolescent sport contexts [56]. 

Importantly, both boys and girls demonstrated improved technical involvement 
in the mixed-gender condition compared with the single-gender format. This sug-
gests that mixed-gender SSGs may create a more challenging and engaging learning 
environment, potentially enhancing motivation and adaptive skill execution [57,58]. 
Exposure to peers with diverse physical and technical profiles may stimulate tactical 
adjustment, decision-making, and increased ball engagement [59,60]. Given the in-
trinsic characteristics of small-sided games—frequent ball contact, reduced space, 
continuous play, and pressure-based decision-making [61,62]—the integration of 
mixed-gender participation appears to further enrich this learning context. 

Collectively, these findings support the pedagogical value of incorporating 
mixed-gender SSGs in physical education, as they may simultaneously promote tech-
nical development and inclusive participation [63,64]. 

5. Conclusions 
This study demonstrates that gender and group composition significantly influ-

ence psychological, physiological, and technical responses during small-sided games 
in physical education. Boys reported more positive affective responses and lower 
perceived exertion, whereas girls exhibited higher initial negative mood states but 
showed improvements following participation. Moreover, mixed-gender formats en-
hanced technical involvement for both sexes, indicating that group composition 
meaningfully shapes engagement and performance outcomes. 

These findings underscore the importance of considering gender dynamics when 
designing PE activities. Rather than privileging a single instructional format, a bal-
anced integration of mixed- and single-gender SSGs may better address students’ di-
verse psychological and performance needs. Strategically structured SSGs appear to 
offer a valuable pedagogical framework for promoting skill development, engage-
ment, and inclusive participation within school physical education. 

 



Balneo and PRM Research Journal 2026, 17, 1 11 of 11 

 

Author Contributions: Conceptualization, M.G. and J.H.; methodology, M.G.; software, 
M.B.A.; validation, R.I.M., H.M., N.G., and M.M.B.; formal analysis, H.M.; investigation, M.G.; 
resources, I.D.; data curation, H.M.; writing—original draft preparation, R.I.M., H.I.C. and 
M.G.; writing—review and editing, J.H., M.M.B., O.S., R.I.M., H.I.C. and M.A.H.; visualization, 
M.A.H., H.I.C.; supervision, I.D.; project administration, I.D.; funding acquisition, I.D. All au-
thors have read and agreed to the published version of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: The study was conducted in accordance with the Dec-
laration of Helsinki and approved by the Local Ethics Committee of the High Institute of Sport 
and Physical Education of Kef, University of Jendouba (approval code: ISSEPK-002/2022). 
Informed Consent Statement: Informed consent was obtained from all subjects involved in 
the study. 

 

Data Availability Statement: The data supporting this study's findings are openly available 
upon request from the corresponding author. 

Conflicts of Interest: The authors declare no conflict of interest. 

Abbreviations 
The following abbreviations are used in this manuscript: 

PE Physical education 
SSG Small-Sided Games 
RPE Rating Exertion Perceived 
SD standard deviation 
. 

 
References 

 
1. Martín-Rodríguez, A.; Gostian-Ropotin, L.A.; Beltrán-Velasco, A.I.; Belando-Pedreño, N.; Simón, J.A.; López-Mora, C.; 

Na-varro-Jiménez, E.; Tornero-Aguilera, J.F.; Clemente-Suárez, V.J. Sporting Mind: The Interplay of Physical Activity 
and Psy-chological Health. Sports 2024, 12, 37. 

2. Fernandez-Rio, J.; Iglesias, D. What Do We Know about Pedagogical Models in Physical Education so Far? An Umbrella 
Review. Physical Education and Sport Pedagogy 2024, 29, 190–205, doi:10.1080/17408989.2022.2039615. 

3. Tounsi, O.; Trabelsi, O.; Souissi, M.A.; Koubaa, A.; Gharbi, A.; Scharenberg, S.; Bahloul, M. Disruptive Behaviors in 
Tunisian Physical Education Settings: Gender and School Level Can Matter. Psychology in the Schools 2024, 61, 962–975, 
doi:10.1002/pits.23093. 

4. Skrla, L. The Social Construction of Gender in the Superintendency. Journal of Education Policy 2000, 15, 293–316, 
doi:10.1080/02680930050030446. 

5. Hills, L.A.; Croston, A. ‘It Should Be Better All Together’: Exploring Strategies for ‘Undoing’ Gender in Coeducational 
Phys-ical Education. Sport, Education and Society 2012, 17, 591–605, doi:10.1080/13573322.2011.553215. 

6. Sarkin, J.A.; McKenzie, T.L.; Sallis, J.F. Gender Differences in Physical Activity during Fifth-Grade Physical Education 
and Recess Periods. Journal of teaching in physical education 1997, 17, 99–106. 

7. Maher, G. ; & Zghibi, M. Analyse des interactions didactiques lors de l'enseignement du football à l'école Tunisienne. 
Sport Science Review 2013, 22(5-6), 387. 

8. Lieberman, L.J.; Houston-Wilson, C.; Grenier, M. Strategies for Inclusion: Physical Education for Everyone; Human 
Kinetics, 2024; 

9. Wallace, L.; Buchan, D.; Sculthorpe, N. A Comparison of Activity Levels of Girls in Single-Gender and Mixed-Gender 
Physi-cal Education. European Physical Education Review 2020, 26, 231–240, doi:10.1177/1356336X19849456. 

10. Stidder, G.; Hayes, S. Equity and Inclusion in Physical Education and Sport; Routledge London, 2012; 
11. Manning, S. Gender Issues in Education. In Encyclopedia of Teacher Education; Peters, M.A., Ed.; Springer Nature 

Singapore: Singapore, 2022; pp. 723–728 ISBN 9789811686788. 
12. Halouani, J.; Chtourou, H.; Gabbett, T.; Chaouachi, A.; Chamari, K. Small-Sided Games in Team Sports Training: A Brief 

Review. The journal of strength & conditioning research 2014, 28, 3594–3618. 
13. Fernández-Espínola, C.; Abad Robles, M.T.; Giménez Fuentes-Guerra, F.J. Small-Sided Games as a Methodological 

Resource for Team Sports Teaching: A Systematic Review. International Journal of Environmental Research and Public 
Health 2020, 17, 1884. 



Balneo and PRM Research Journal 2026, 17, 1 12 of 12 

 

14. Clemente, F.M.; Afonso, J.; Sarmento, H. Small-Sided Games: An Umbrella Review of Systematic Reviews and Meta-
Analyses. PloS one 2021, 16, e0247067. 

15. Rochael, M.; Praça, G.M. Designing Small-Sided Games for Counter-Attack Training in Youth Soccer. International 
Journal of Sports Science & Coaching 2024, 19, 687–697, doi:10.1177/17479541231170830. 

16. Malespina, A.; Singh, C. Peer Interaction, Self-Efficacy, and Equity: Same-Gender Groups Are More Beneficial than 
Mixed-Gender Groups for Female Students. Journal of College Science Teaching 2024, 53, 314–321, 
doi:10.1080/0047231X.2024.2363119. 

17. Guerchi, M.; Hammami, M. A.; Sehli, H.; & Zghibi, M. Teaching football to girls-Analysis of designs and interventions 
of the teachers in the region of Kef. International Journal of Scientific and Research Publications 2013, 57. 

18. Errasti, J.; Martinez, H.; Rodriguez, C.; Marquez, J.; Maldonado, A.; Menendez, A. Social Context in a Collective IRAP 
Appli-cation about Gender Stereotypes: Mixed Versus Single Gender Groups. Psychol Rec 2019, 69, 39–48, 
doi:10.1007/s40732-018-0320-1. 

19. Flores-Piñero, M. del C.; Valdivia-Moral, P.; Ramos-Mondejar, L.; González-Hernández, J. Motivational Climate, 
Physical Self-Concept, and Social Relationships in Adolescents in Physical Education Classes: A Systematic Review. 
Education Sci-ences 2024, 14, 199. 

20. Pan, Y.-H. Relationships among Teachers’ Self-Efficacy and Students’ Motivation, Atmosphere, and Satisfaction in 
Physical Education. Journal of Teaching in Physical Education 2014, 33, 68–92. 

21. Hammami A, Randers MB, Kasmi S, Razgallah M, Tabka Z, Chamari K, Bouhlel E. Effects of soccer training on health-
related physical fitness measures in male adolescents. Journal of sport and health science 2018 Apr 1; 7 (2):169-75. 

22. Tanaka, H.; Monahan, K.D.; Seals, D.R. Age-Predicted Maximal Heart Rate Revisited. Journal of the American College 
of Cardiology 2001, 37, 153–156, doi:10.1016/S0735-1097(00)01054-8. 

23. Borg, E.; Kaijser, L. A Comparison between Three Rating Scales for Perceived Exertion and Two Different Work Tests. 
Scan-dinavian Med Sci Sports 2006, 16, 57–69, doi:10.1111/j.1600-0838.2005.00448.x. 

24. Terry, P.C.; Lane, A.M.; Fogarty, G.J. Construct Validity of the Profile of Mood States—Adolescents for Use with Adults. 
Psychology of sport and exercise 2003, 4, 125–139. 

25. Sahli, H.; Sahli, F.; Saidane, M.; Rebhi, M.; Guelmami, N.; Trabelsi, K.; Jahrami, H.; Ammar, A.; Terry, P.C.; Zghibi, M. 
Test-ing the Psychometric Properties of an Arabic Version of the Brunel Mood Scale among Physical Education Students. 
Euro-pean Journal of Investigation in Health, Psychology and Education 2023, 13, 1539–1552. 

26. Moore, J.B.; Yin, Z.; Hanes, J.; Duda, J.; Gutin, B.; Barbeau, P. Measuring Enjoyment of Physical Activity in Children: 
Valida-tion of the Physical Activity Enjoyment Scale. Journal of Applied Sport Psychology 2009, 21, S116–S129, doi: 10. 
1080/10413200802593612. 

27. Selmi, Okba, Ibrahim Ouergui, Danielle E. Levitt, Pantelis T. Nikolaidis, Beat Knechtle, and Anissa Bouassida. "Small-
sided games are more enjoyable than high-intensity interval training of similar exercise intensity in soccer." Open access 
journal of sports medicine 2020, 77-84. 

28. Biddle, S.J.; Asare, M. Physical Activity and Mental Health in Children and Adolescents: A Review of Reviews. British 
jour-nal of sports medicine 2011, 45, 886–895. 

29. Hill-Haas, S.V.; Dawson, B.; Impellizzeri, F.M.; Coutts, A.J. Physiology of Small-Sided Games Training in Football: A 
Sys-tematic Review. Sports Medicine 2011, 41, 199–220, doi: 10. 2165/11539740-000000000-00000. 

30. Feltz, D.L.; Magyar, T.M. Self-Efficacy and Adolescents in Sport and Physical Activity. Self-efficacy beliefs of adolescents 
2006, 4, 161–179. 

31. Lodewyk, K.R.; Pybus, C.M. Investigating Factors in the Retention of Students in High School Physical Education. 
Journal of teaching in physical education 2013, 32, 61–77. 

32. Slater, A.; Tiggemann, M. Gender Differences in Adolescent Sport Participation, Teasing, Self-Objectification and Body 
Im-age Concerns. Journal of adolescence 2011, 34, 455–463. 

33. Toenders, Y.J.; De Moor, M.H.M.; Van Der Cruijsen, R.; Green, K.; Achterberg, M.; Crone, E.A. Within‐person Biological 
Mechanisms of Mood Variability in Childhood and Adolescence. Human Brain Mapping 2024, 45, e26766, 
doi:10.1002/hbm.26766. 

34. Toenders, Y.J.; van der Cruijsen, R.; Runze, J.; van de Groep, S.; Wierenga, L.; Crone, E.A. Mood Variability during 
Adoles-cent Development and Its Relation to Sleep and Brain Development. Scientific Reports 2024, 14, 8537. 

35. Barth, C.; Villringer, A.; Sacher, J. Sex Hormones Affect Neurotransmitters and Shape the Adult Female Brain during 
Hor-monal Transition Periods. Frontiers in neuroscience 2015, 9, 37. 

36. Laessle, R.G.; Tuschi, R.J.; Schweiger, U.; Pirke, K.M. Mood Changes and Physical Complaints during the Normal 
Menstrual Cycle in Healthy Young Women. Psychoneuroendocrinology 1990, 15, 131–138. 

37. Los Arcos, A.; Gonzalez-Artetxe, A.; Bayer-Perez, U.; Folgado, H. Consequences of Field Obstacles on Tactical, 
Conditional, and Emotional Dimensions in Young Female Soccer Players during Small-Sided Games. Proceedings of the 
Institution of Mechanical Engineers, Part P: Journal of Sports Engineering and Technology 2023, 17543371231191845, 
doi:10. 1177/17543371231191845. 



Balneo and PRM Research Journal 2026, 17, 1 13 of 13 

 

38. Biddle, S.J.; Ciaccioni, S.; Thomas, G.; Vergeer, I. Physical Activity and Mental Health in Children and Adolescents: An 
Up-dated Review of Reviews and an Analysis of Causality. Psychology of sport and exercise 2019, 42, 146–155. 

39. Hills, L. Friendship, Physicality, and Physical Education: An Exploration of the Social and Embodied Dynamics of Girls’ 
Physical Education Experiences. Sport, Education and Society 2007, 12, 317–336, doi:10.1080/13573320701464275. 

40. Rose, A.J.; Rudolph, K.D. A Review of Sex Differences in Peer Relationship Processes: Potential Trade-Offs for the 
Emotional and Behavioral Development of Girls and Boys. Psychological bulletin 2006, 132, 98. 

41. Howle, T.C.; Jackson, B.; Conroy, D.E.; Dimmock, J.A. Winning Friends and Influencing People: Self-Presentation 
Motives in Physical Activity Settings. International Review of Sport and Exercise Psychology 2015, 8, 44–70, 
doi:10.1080/1750984X.2014.991346. 

42. Hickey, C. Physical Education, Sport and Hyper-Masculinity in Schools. Sport, Education and Society 2008, 13, 147–161, 
doi: 10.1080/13573320801957061. 

43. Guadalupe, T.D. Effects of Purposeful Negotiation of the Physical Education Curriculum on One Teacher and a Middle 
School Minority Class (Girls, Boys, and Mixed-Gender). PhD Thesis, University of Alabama Libraries, 2015. 

44. Mitchell, F.; Gray, S.; Inchley, J. ‘This Choice Thing Really Works … ’ Changes in Experiences and Engagement of Adoles-
cent Girls in Physical Education Classes, during a School-Based Physical Activity Programme. Physical Education and 
Sport Pedagogy 2015, 20, 593–611, doi:10.1080/17408989.2013.837433. 

45. Malina, R.M.; Bouchard, C.; Bar-Or, O. Growth, Maturation, and Physical Activity; Human kinetics, 2004; 
46. Hunter, S.K.; Angadi, S.S.; Bhargava, A.; Harper, J.; Hirschberg, A.L.; Levine, B.D.; Moreau, K.L.; Nokoff, N.J.; 

Stachenfeld, N.S.; Bermon, S. The Biological Basis of Sex Differences in Athletic Performance: Consensus Statement for 
the American College of Sports Medicine. Translational Journal of the American College of Sports Medicine 2023, 8, 1–
33. 

47. Klomsten, A.T.; Skaalvik, E.M.; Espnes, G.A. Physical Self-Concept and Sports: Do Gender Differences Still Exist? Sex 
Roles 2004, 50, 119–127, doi:10.1023/B:SERS.0000011077.10040.9a. 

48. Messner, M. Gender Ideologies, Youth Sports, and the Production of Soft Essentialism. Sociology of sport journal 2011, 
28, 151–170. 

49. Trost, S.G.; Pate, R.R.; Sallis, J.F.; Freedson, P.S.; Taylor, W.C.; Dowda, M.; Sirard, J. Age and Gender Differences in 
Objective-ly Measured Physical Activity in Youth. Medicine & science in sports & exercise 2002, 34, 350–355. 

50. Schwartz, S. An Analysis of Perception vs. Reality in Physical Fitness and the Effect of Fitness Testing on Physical 
Activity in College Students. 2020.  

51. Tesarz, J.; Schuster, A.K.; Hartmann, M.; Gerhardt, A.; Eich, W. Pain Perception in Athletes Compared to Normally 
Active Controls: A Systematic Review with Meta-Analysis. Pain 2012, 153, 1253–1262. 

52. Bartlett, J.D.; Close, G.L.; MacLaren, D.P.M.; Gregson, W.; Drust, B.; Morton, J.P. High-Intensity Interval Running Is Per-
ceived to Be More Enjoyable than Moderate-Intensity Continuous Exercise: Implications for Exercise Adherence. Journal 
of Sports Sciences 2011, 29, 547–553, doi:10.1080/02640414.2010.545427. 

53. Kilpatrick, M.; Hebert, E.; Bartholomew, J. College Students’ Motivation for Physical Activity: Differentiating Men’s and 
Women’s Motives for Sport Participation and Exercise. Journal of American College Health 2005, 54, 87–94, 
doi:10.3200/JACH.54.2.87-94. 

54. Ekkekakis, P.; Parfitt, G.; Petruzzello, S.J. The Pleasure and Displeasure People Feel When They Exercise at Different 
Intensi-ties: Decennial Update and Progress towards a Tripartite Rationale for Exercise Intensity Prescription. Sports 
Medicine 2011, 41, 641–671, doi: 10. 2165/11590680-000000000-00000. 

55. Yungblut, H.E.; Schinke, R.J.; McGannon, K.R. Views of Adolescent Female Youth on Physical Activity during Early 
Adoles-cence. Journal of sports science & medicine 2012, 11, 39. 

56. Slingerland, M.; Haerens, L.; Cardon, G.; Borghouts, L. Differences in Perceived Competence and Physical Activity 
Levels during Single-Gender Modified Basketball Game Play in Middle School Physical Education. European Physical 
Education Review 2014, 20, 20–35, doi: 10. 1177/1356336X13496000. 

57. Brock, S.J.; Rovegno, I.; Oliver, K.L. The Influence of Student Status on Student Interactions and Experiences during a 
Sport Education Unit. Physical Education & Sport Pedagogy 2009, 14, 355–375, doi:10. 1080/17408980802400494. 

58. Abidurrohman, M., Triardhana, Y. A., Kusuma, I. D. M., AW, K. N., Pramono, B. A., & Nirwansyah, W. T. Body Composi-
tion Adaptations to Weight Vest Training in Male Soccer Players. Balneo and PRM Research Journal 2025, 16 (4), 907. 

59. Kettley-Linsell, H.; Sandford, R.; Coates, J. Negotiating Gender Performances in Physical Education and School Sport: 
Gen-der Diversity and Inclusive Practices. In Gender Diversity and Sport; Routledge, 2022; pp. 97–116. 

60. Kinzie, M.B.; Joseph, D.R.D. Gender Differences in Game Activity Preferences of Middle School Children: Implications 
for Educational Game Design. Education Tech Research Dev 2008, 56, 643–663, doi:10. 1007/s11423-007-9076-z. 

61. Sarmento, H.; Clemente, F.M.; Harper, L.D.; Costa, I.T.D.; Owen, A.; Figueiredo, A.J. Small Sided Games in Soccer – a 
Sys-tematic Review. International Journal of Performance Analysis in Sport 2018, 18, 693–749, 
doi:10.1080/24748668.2018.1517288. 

62. Davids, K.; Araújo, D.; Correia, V.; Vilar, L. How Small-Sided and Conditioned Games Enhance Acquisition of 
Movement and Decision-Making Skills. Exercise and sport sciences reviews 2013, 41, 154–161. 



Balneo and PRM Research Journal 2026, 17, 1 14 of 14 

 

63. Casey, M.M.; Harvey, J.T.; Telford, A.; Eime, R.M.; Mooney, A.; Payne, W.R. Effectiveness of a School-Community 
Linked Program on Physical Activity Levels and Health-Related Quality of Life for Adolescent Girls. BMC Public Health 
2014, 14, 649, doi:10.1186/1471-2458-14-649. 

64. Gheorghe, C., & Mereuță, C. (2023). 590 The influence of physiological parameters on game efficiency in team handball. 
Balneo and PRM Research Journal, 14(3). https://doi.org/ 10.12680/balneo.2023.590 

65. Groza, G. G., Gheorghe, C. D., Stefanica, V., Joksimović, M., Ceylan, H. İ., Man, C. M., ... & Dragos, O. (2025). Educational 
Value and Consumer Behavior in Endurance Sport Events: Insights from Quantitative and Qualitative Research. Revista 
Romaneasca pentru Educatie Multidimensionala, 17(4), 776-798. https://doi.org/10.18662/rrem/17.4/1078 

66. Alexe DI, Alexe CI, Čović N, Abazović E, Man MC, Attoh-Mensah E, Dragoș O, Čaušević D. Anthropometric and Perfor-
mance Differences Between U16 and U18 Male Basketball Players in the Post-PHV Phase. Applied Sciences. 2025; 15(18): 
10038. https://doi.org/10.3390/app151810038. 

  


	2. Materials and Methods
	2.1. Participants
	2.2. Ethical approval
	2.3. Procedures
	2.3. Measurement
	2.3.1. Heart Rate Response
	2.3.2. Rating Exertion Perceived RPE (CR-10)
	2.3.3. Profile of Mood States (POMS)
	2.3.4. The Physical Activity Enjoyment Scale (PACES)

	2.4. The small-sided games
	2.5. Statistical analysis
	3. Results
	4. Discussion
	4.1. Gender Differences in Mood States
	4.2. Impact of Mixed-Gender vs. Single-Gender Conditions
	4.3. Enjoyment and Perceived Exertion
	4.4. Technical Performance
	Analysis of technical performance revealed significant gender differences, with boys outperforming girls in successful passes, ball possessions, and interceptions across both mixed- and single-gender conditions. These differences may reflect dispariti...
	Importantly, both boys and girls demonstrated improved technical involvement in the mixed-gender condition compared with the single-gender format. This suggests that mixed-gender SSGs may create a more challenging and engaging learning environment, po...
	Collectively, these findings support the pedagogical value of incorporating mixed-gender SSGs in physical education, as they may simultaneously promote technical development and inclusive participation [63,64].
	5. Conclusions
	.
	References

