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ABSTRACT

The World Health Organization advises that adolescents engage in at least 60 minutes of moderate
to vigorous physical activity daily. However, a significant proportion of adolescents do not meet
this recommendation, with a notable gender gap. Specifically, 92% of girls fall short of this target,
compared to 82% of boys. Physical education programs often exacerbate these inequalities. This
study aims to investigate, within the ecological framework, the conditions that exacerbate or
mitigate gender differences in physical activity engagement during physical education classes. The
study is based on a mixed methodology, combining quantitative measures (accelerometers,
questionnaires) and qualitative measures (focus groups). Results showed that the odds of girls
engaging in high levels of MVPA were substantially lower than those of boys (OR = 0.65), particu-
larly during performance-oriented and opposition activities. Gender disparities were also more
pronounced in advantaged and urban schools, whereas rural and lower-SPI contexts showed
smaller gaps. Qualitative data revealed that girls often experience social discomfort and judge-
ment, particularly from boys, which undermines their participation. These findings emphasise the
importance of rethinking PE practices through an ecological lens by considering the interplay
between activity type, school context and social dynamics, to foster more inclusive engagement
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for all students.

The promotion of physical activity (PA) has emerged as
a critical social and public health issue. The World Health
Organization (WHO, 2021) characterizes PA as ‘any bod-
ily movement produced by skeletal muscles that require
energy expenditure’, encompassing activities underta-
ken during leisure, work, or travel. This is distinct from
sedentary behaviour (SB), described as ‘any wakeful
state with an energy expenditure of <1.5 METs while in
a sitting, reclining, or lying posture’ (WHO, 2021).
According to the WHO, children and adolescents should
get an average of at least 60 minutes of moderate to
vigorous physical activity (MVPA), mostly aerobic,
every day of the week, but 81% of adolescents do not
meet this recommendation (WHO, 2021). Insufficient PA
is linked to substantial health and social concerns,
including increased risks of non-communicable diseases
such as cardiovascular disease, obesity, type 2 diabetes,
and certain cancers (Ekelund et al., 2019). Additionally,
PA deficiency is associated with mental health concerns,
including higher rates of depression, anxiety, and poor
psychological well-being (Rebar et al., 2015). The rise of
SB contributes to significant socio-economic burdens.
Globally, physical inactivity incurs an estimated

$54 billion in direct healthcare costs (WHO, 2021), with
France experiencing a parallel economic impact of
approximately 17 billion euros annually, predominantly
attributed to healthcare expenses.

Alarmingly, PA deficiency is a global phenomenon,
affecting approximately 28% of adults, with a higher
prevalence among women (32%) than men (23%). This
trend is more pronounced among youth, with 81% of
adolescents aged 11-17 not meeting WHO PA guide-
lines (WHO, 2021). Research indicates that PA levels
decline from mid childhood through adolescence and
then again through adulthood, with this trend being
more acute among females (Varma et al.,, 2017). Studies
reveal persistent gender disparities in PA engagement
across various cultures and age groups, with girls con-
sistently less active than boys (Apété et al., 2012;
Guthold et al., 2020; Kalman et al.,, 2015). France is no
exception to this trend (Rosselli et al., 2020). Physical
Education (PE) is the only compulsory PA moment per
week for adolescents, making it a good opportunity to
educate students about PA (Roetert & Jefferies, 2014).
However, PE appears to perpetuate certain gender
inequalities. The French PE curriculum implicitly favours
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boys by promoting activities and forms of engagement
that correspond to traditional male socialisation. It also
values stereotypically masculine behaviours during
assessments. This results in girls receiving lower grades
than boys (Cogérino, 2003; Vigneron, 2006).
Furthermore, teachers tend to favour boys by providing
them with more feedback and interaction during PE
lessons than girls (Cowley et al., 2021; Wetton et al.,
2013). These inequalities act as a barrier to girls’ partici-
pation in physical activity (PA) during PE lessons.

The ecological model proposed by Bauman et al.
(2012) offers a comprehensive framework for under-
standing the complexity of PA engagement, highlight-
ing the interplay of individual, interpersonal,
environmental, and policy factors in shaping PA beha-
viour. Despite recognizing the gender imbalance in PE
engagement, empirical quantification and analysis of its
determinants have been limited. Cairney et al. (2014))
explored the psychosocial correlates of PA in youth but
did not fully quantify the school-level influences.
Similarly, Belanger et al. (2018) examined PA trajectories
in children and adolescents, noting gender differences
but without a detailed analysis of contextual factors such
as school environments or socio-economic status.

This study aims to investigate the conditions that
exacerbate or mitigate gender differences in PA engage-
ment during PE classes, within the context of the ecolo-
gical framework. Our hypotheses are that: (1) boys will
show statistically discernible higher physical activity
level in PE than girls; (2) the nature of activities will
mediate this engagement, with a larger gender gap for
activities perceived as masculine and a smaller gender
gap for neutral or activities perceived as feminine; (3)
socio-cultural and geographical school characteristics
will correlate with the gender gap, being less pro-
nounced in advantaged urban areas and more pro-
nounced in disadvantaged urban and rural areas.

Material and methods
Mixed methods design

A convergent mixed methods design was adopted
(Creswell & Clark, 2017) combining accelerometer data
with focus groups (FG). This approach allows for sepa-
rate analysis of quantitative and qualitative data before
integration, providing a comprehensive understanding
of the research problem.

The quantitative component aimed to assess gender
disparities in physical activity level during a two-hour PE
class, based on students’ MVPA measured via acceler-
ometers. The analysis explores how these disparities
relate to the type of activity as well as to the school’s

socio-economic status and environment, to identify the
factors most strongly associated with differences in PA
levels. The qualitative component consisted of a 30-
minute FG (Colucci, 2007) with girls, which aimed to
gain in-depth insight into the girls’ perceptions of PA
by exploring both their motivations and the barriers they
experience in PE. Data collection occurred between
December 2024 and April 2025 to reduce seasonal bias.
School staff, parents, and students were informed about
the study protocol in advance. Ethical approval for this
study was granted by the university’s ethics board in
July 2023 (Ref: CER 2023-16).

Participants and context

Public secondary schools in one region of France were
selected based on three criteria: (1) socio-economic sta-
tus, (2) geographical setting and (3) the type of PA taught
during the two-hour PE lesson. The French Ministry of
Education’s Social Position Index (SPI), which classifies
schools based on students’ socio-economic background,
was used as a macroeconomic indicator to ensure socio-
economic diversity by categorizing schools as disadvan-
taged (SPI < 80), average (80-119), or advantaged (=120).
Both urban and rural schools were included to ensure
geographical diversity. PE lessons were selected to
ensure balanced representation of the French curriculum,
which includes the following four categories of activity:
(1) Performing at one’s best (e.g., athletics or swimming),
(2) Adapting movement to varied environments (e.g.,
climbing or orienteering), (3) Expressing oneself through
physical performance (e.g., dance or gymnastics), (4)
Leading and mastering confrontation (e.g., team sports,
racket sports or combat sports).

Within each school, students aged 11 to 15 from
mixed-gender classes were eligible to participate.
Written informed consent was obtained from both stu-
dents and their parents, including agreement to wear an
accelerometer during one PE lesson. Each FG included
six to eight participants per school and lasted approxi-
mately 20 minutes (Colucci, 2007), voluntary participa-
tion was the primary criterion for including girls in the
FG. They were recruited from the same classes involved
in the quantitative phase and were selected in consulta-
tion with PE teachers, who used their professional
knowledge of their students to ensure as much as pos-
sible a diversity of engagement levels - from highly
engaged to nearly disengaged.

Data collection

Both quantitative and qualitative data were collected
during the same period. First, accelerometric measures



were taken during the two-hour PE lesson, and then FG
were conducted either directly after the lesson or during
the week after the lesson.

Quantitative component

The research team briefly introduced the study without
disclosing its focus on gender differences in PA levels to
prevent potential bias. Students were then equipped
with  ActiGraph accelerometers, model GT3X+
(ActiGraph™, Pensacola, FL, USA), set at 30 Hz sampling
rate and worn on the preferred hip using an elastic belt
for the duration of the PE lesson. Raw data were down-
loaded and processed using Actilife software in 10-
second epochs, and Troiano’s (2008) wear-time valida-
tion algorithm was applied to ensure accuracy, which is
typical for studies measuring PA in adolescents (Aibar &
Chanal, 2015; Derigny et al., 2022). We used Evenson
Children (2008) to determine cut points and MVPA as
they were adolescents of 11-15years of age. The cut
points are 0 to 799 for sedentary, 800 to 1679 for light
PA intensity, 1680 to 3367 for moderate PA intensity and
over 3368 count per minute for vigorous PA intensity.

Qualitative component

FG lasting 15 to 20 minutes. As this research is explora-
tory, FG were chosen to provide a platform for diverse
experiences and viewpoints (Sparkes & Smith, 2009).
Discussions covered body image, PE engagement, PA
representations, effort perception, teacher relationships,
gender interactions, and lesson content. Sessions were
audio-recorded, while a second researcher noted parti-
cipant names, non-verbal cues, facilitator roles, and
group atmosphere. Questions were created to cover
components of Bauman’s system, with a specific focus
on individual and interpersonal systems. After introduc-
tion, the facilitator asked the questions ranging from
general to specific topics presented in Table 1.

Data analysis

We analysed the quantitative data using descriptive and
inferential statistics, and we conducted thematic analysis
on the qualitative data. We then tested our hypothesis

Table 1. List of the questions.
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by triangulating the results (Creswell & Clark, 2017),
identifying the similarities and differences between the
quantitative and qualitative results at the various levels
of Bauman’s et al. (2012) model. This triangulation
approach provided an overview of the factors explaining
differences in engagement between girls and boys.
Statistical analyses were performed using
R software (version 4.4.2). Given the variability in
recording durations across students, we used the
dependent variable ‘proportion of MVPA’, calculated
as the ratio of MVPA duration to total recording time.
To account for the nested structure of the data (stu-
dents within classes and schools), we employed
a mixed-effects modelling approach. This enabled us
to assess the effects of explanatory variables while
appropriately modelling variance at the class and
school levels. The residuals of the dependent variable
were tested for normality using the Shapiro-Wilk test.
Since the assumption of normality was violated, we
opted for a Generalized Linear Mixed Model (GLMM).
In GLMMs, the distribution of the response variable
must align with the nature of the observed data. As
our response variable is a proportion strictly bounded
between 0 and 1, a beta distribution was deemed
appropriate. Consequently, a beta-distributed GLMM
was applied. This model, reporting odds ratios and
their associated 95% confidence intervals, was used
to investigate the effects of gender across different
activity, as well as the socioeconomic status of the
school. The statistical significance threshold was set
at 5%. To control the increased risk of Type | error
due to multiple testing, p-values were adjusted using
the Holm-Bonferroni correction method. To assess
the statistical power of our study post hoc, we con-
ducted a retrospective sensitivity analysis based on
the characteristics of the achieved sample. The sensi-
tivity analysis was performed using two approaches:
(1) a simple analysis treating participants as indepen-
dent wunits, and (2) a cluster-adjusted analysis
accounting for the hierarchical data structure. We
calculated the smallest detectable effect size
(Cohen’s d) for 80% statistical power with a=0.05.
The intraclass correlation coefficient (ICC) was

Q1  Firstly, can you take turns introducing yourselves: first name, age, physical activity, or hobby outside PE and say who you do it with (family, friend,

Q2 What does commitment to PE mean to you in three words?

alone)?

Q3 Does your level of commitment vary depending on the activity? Can you see a PA example under the different levels of commitment?
Q4 Had you already done activity X outside PE? If so, did it enable you to be more involved in PE?

Q5 What exercises did you enjoy and what motivated you to take part in the ‘X’ lesson?

Q6 Do the relationships you have with each other in the class influence your level of commitment to this ‘X activity’ course?

Q7 Do other people’s opinions affect your involvement in this activity, and in what way?

Q8 Free questions, specific to the class, after the observation during accelerometric measures
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estimated using one-way ANOVA with schools as the
grouping factor, and the design effect was calculated
as 1+ (k-1) XICC, where k represents the average
cluster size.

The FG data were analysed using a semi-open cod-
ing approach informed by Blair's (2015) reflexive meth-
odology. The analytical process involved several key
stages. First, the data were familiarised with (i.e., an
initial automated transcription was produced using
MAXQDA software; the transcripts were then manually
reviewed and refined to incorporate important interac-
tional cues, such as silences, repetitions and hesita-
tions; and the transcripts were read and re-read to
become immersed in the content). Initial codes were
then generated by identifying meaningful units of
sense that emerged inductively. These codes were
subsequently organised into eight predefined analyti-
cal categories (i.e., each code was assigned to one of
the following categories: relationship with the body;
engagement in PE; representation of sport; relationship
to effort; relationship to PA; relationship with the tea-
cher; interactions between girls and boys; and teaching
content). Within each category, sub-themes were
developed by grouping similar codes to reflect emer-
ging patterns specific to each category. The categories
and sub-themes were then reviewed (i.e., verifying the
internal consistency and coherence of the sub-themes
within each category and adjusting them where neces-
sary to ensure conceptual clarity). Two levels of analy-
sis followed. The first was a within-case analysis (i.e.,
creating an analysis grid for each FG and aligning the
eight categories with Bauman'’s ecological systems to
facilitate contextualized interpretation). The second
was a cross-case analysis (i.e., aggregating all codes
across the 14 FG for each category).

Methodological justification

A convergent mixed methods design was chosen to
leverage the complementary strengths of quantitative
and qualitative approaches (Creswell & Clark, 2017). The
quantitative component provides objective, measurable
and generalizable data on levels of physical engagement
in PE, notably through activity measurements based on
accelerometers. Meanwhile, the qualitative component
offers an in-depth, contextual understanding of stu-
dents’ perceptions, motivations and barriers to partici-
pation, particularly among girls. Integrating these two
data types within a convergent design enables results to
be triangulated and capturing the complexity of girl’s
engagement dynamics in PE.

Results
Participants

The characteristics of the participants in the quantitative
part are summarised in Table 2.

A total of eighty-seven girls participated in the differ-
ent FG across nine schools. Each group consisted of six
to eight volunteer participants aged between 12 and 15
years. All had previously taken part in the quantitative
phase of the study, during which they wore acceler-
ometers during a two-hour PE lesson.

Quantitative results

Main quantitative results are presented in Tables 3 and 4.

Analyses revealed significant gender differences in
the proportion of time spent in MVPA, depending on
the activity type. Specifically, girls were significantly less
active than boys during performance activities (OR =

Table 2. Participants’ characteristics and stratification across the type of activity, the

categories of SPI and Geography.

Overall Female Male

n =462 n=220 n =240
Participants
Age® (in years) 13.69 £ 1.01 13.70+ 1.10 13.67 £0.93
Height® (in cm) 163.76 £ 9.01 161.58 £7.02 165.74 £ 10.11
Weight? (in kg) 59.75+18.08 58.30+17.39 61.08 = 18.63
Type of activities
1 (performance activities) 46 (10%) 20 (43%) 26 (57%)
2 (outdoor activities) 104 (23%) 53 (51%) 51 (49%)
3 (artistic activities) 103 (22%) 49 (48%) 54 (52%)
4 (opposition games) 209 (45%) 98 (47%) 111 (53%)
Categories of SPI
Advantaged 182 (39%) 93 (51%) 89 (49%)
Average 188 (41%) 79 (42%) 109 (58%)
Disadvantaged 92 (20%) 48 (52%) 44 (48%)
Geography
Rural 203 (44%) 101 (50%) 102 (50%)
Urban 259 (56%) 119 (46%) 140 (54%)

?mean + standard deviation.
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Table 3. Percentage of lesson time spent in MVPA (mean * sd) by activity type and gender.

Activity type Girls (%, mean * SD) Boys (%, mean £ SD) Diff G - B (pts)
1 (performance activities) 289+13.7 38.7 +20.5 -9.7
2 (outdoor activities) 39.2+153 39.8+16.4 -0.7
3 (artistic activities) 19.4+11.7 23.3+17.0 -3.8
4 (opposition games) 27.1+164 383+184 -11.3

Table 4. MVPA difference by gender according to the type of activity, the categories of SPI and the Geography.

Comparison Odds Ratio 95% Cl p-value Adjusted p-value
Type of activity
1 (performance activities) F-M 0.651 [0.51 - 0.83] <0.001 0.002
2 (outdoor activities) F-M 1.037 [0.88 - 1.23] 0.67 0.67
3 (artistic activities) F-M 0.904 [0.75 - 1.1] 0.307 0.614
4 (opposition games) F-M 0.639 [0.56 — 0.74] <0.001 <0.001
Categories of SPI
Advantaged F-M 0.611 [0.51 - 0.73] <0.001 <0.001
Average F-M 0.949 [0.83 - 1.08] 0.437 0.437
Disadvantaged F-M 0.852 [0.7 - 1.04] 0.111 0.222
Geographic Area
Rural F-M 1.009 [0.88 — 1.15] 0.9 0.9
Urban F-M 0.619 [0.53 - 0.72] <0.001 <0.001

0.65, 95% Cl [0.51, 0.83], p <.001) and opposition games
(OR=0.64, 95% Cl [0.56, 0.74], p <.001). However, no
significant gender differences were observed for out-
door activities or artistic activities. When analysing gen-
der differences in MVPA by category of SPI, significant
disparities were only observed among students from
advantaged schools (OR=0.61, 95% Cl [0.47, 0.78], p
<.001). Compared to boys, girls from this group
engaged significantly less in MVPA. By contrast, no sig-
nificant gender differences were detected among stu-
dents from average or disadvantaged schools. When
analysing gender differences in MVPA by geographic
area, significant disparities were only observed among
students from urban geographic area (OR=0.62, 95% Cl
[0.48, 0.79], p <.001). Compared to boys, girls from this
group engaged significantly less in MVPA. The retrospec-
tive sensitivity analysis revealed important insights
about our study’s statistical power and the impact of
hierarchical data structure on effect detection capabil-
ities. Our achieved sample comprised 462 participants
(220 girls, 242 boys) distributed across 13 schools and 27

Table 5. Sensitivity analysis results by study component.

classes, with an average of 35.5 participants per school
and 17.1 participants per class. This hierarchical structure
significantly influenced our statistical power calcula-
tions. The estimated intraclass correlation coefficient
(ICC) was 0.558, indicating that approximately 56% of
the variance in MVPA engagement was attributable to
between-school differences rather than individual differ-
ences. This high ICC resulted in a substantial design
effect of 21.90, reducing our effective sample size to
approximately 21 participants when accounting for clus-
tering. Without adjustment for clustering, our study
could detect effect sizes of Cohen'’s d = 0.270 with 80%
power. However, when properly accounting for the hier-
archical structure, only very large effects (d = 1.300) were
detectable with adequate power. The observed main
effect of gender (d =0.388) exceeded both thresholds,
achieving 98.6% retrospective power. The reduced effec-
tive sample size particularly impacted our ability to
detect effects in subgroup analyses. Table 5 presents
the minimum detectable effect sizes for analyses by
activity type, showing that only the largest activity-

Analysis Component Sample Size Cohen’s d Observed Minimum Detectable d Achieved Power
Main Effect (Gender) 462 0.388 0.270%/1.300%* 98.6%
Activity Type Analysis

1 (performance activities) 46 0.651 0.60 65.2%
2 (outdoor activities) 104 1.037 0.40 85.1%
3 (artistic activities) 103 0.904 0.40 78.3%
4 (opposition games) 209 0.639 0.30 92.4%
SPI Analysis

Advantaged 182 0.611 0.35 88.7%
Average 188 0.949 0.35 45.2%
Disadvantaged 92 0.852 0.50 71.8%




6 O. GOLDSTEIN ET AL.

specific samples maintained adequate power for detect-
ing moderate effects.

Qualitative results

Qualitative data highlight that engagement or disen-
gagement in PA is complex and depends on a variety
of factors across all dimensions of Bauman’s et al. (2012)
ecological model. Results are based on 14 FG, compris-
ing 87 girls from nine secondary schools; 26 subcate-
gories were generated within ten main categories, which
are presented in Table 6.

Individual system

The main factors encouraging girls to participate in PE
were enjoying the activity itself and finding competitive
situations appealing, whether in team sports or indivi-
dual challenges. In contrast, a lack of confidence and
a fear of being judged were reported as major barriers,
often resulting in partial or complete disengagement.
The girls’ relationship with PA depends largely on perso-
nal motivation, though team sports generally sparked
shared enthusiasm. Three profiles emerge: girls who
enjoy the activity and engage fully; those who dislike
the activity and do little or nothing; and those who
dislike it but still participate and meet expectations.
There was no obvious pattern in the distribution of
these profiles across the FG, with each group displaying

Table 6. Focus group analysis.

Categories Subcategories
Individual system
Engagement Engagements factors

Barriers to engagement
Characteristic of engagement
Learning context

Effort characteristic
Self-determination

Effect of practice on effort
Type of activity

Relation to PE activity
Previous knowledge
Representation of PE

Relationship to effort

Relationship to PA

Initial perception of activity

Interpersonal system
Relationship with the body Other people’s views
Must show up
Teacher's pedagogy
Gender effect

Nature of relation
Nature of the relationship
Interactions with boys
Peers’ cooperation
Dealing with other
Negative interactions

Relationship with the teacher

Girls and boys’ interactions

Relationship to other

Environmental system
Course content Didactic and pedagogy
Content organization
Specificity of PE
Environnement Built

Natural

a balanced spread of the three profiles. The initial per-
ception of the activity also played a role. For some girls,
knowing in advance what the session would involve
increased their willingness to participate, while for
others, it made no difference. Finally, the girls generally
had a positive relationship with effort, described as
mental or physical exertion, pushing oneself, or giving
ones all. The mental dimension — pushing past one’s
limits — was most often mentioned. Overall, effort was
valued and seen as something to pursue.

Interpersonal system

The interpersonal dimension was the most frequently
discussed system. Body image was identified as
a significant barrier to engagement, with the idea of
being observed often described as unpleasant or stress-
ful. Many girls reported feeling judged, which made
them feel uncomfortable, lose confidence, or sometimes
stop participating in PE altogether. Only a small minority
claimed to be unaffected by these pressures. These feel-
ings were closely linked to relationships with peers,
particularly when groupings were imposed. Girls often
reported dislike being paired with unfamiliar or disliked
peers, especially if they were critical or not committed,
leading to frustration or demotivation. However, some
girls engage in the same way regardless of their partners.
Gendered interactions were a particularly salient theme
during the FG. Many girls described boys using strongly
negative terms, using adjectives such as ‘choleric’, ‘dis-
gusting’ and ‘whinger’, and complained about boys’
behaviours during PE. This suggests that mixed-gender
PE can exacerbate discomfort and tension. However,
a few highly motivated girls acknowledged that certain
boys were more engaged than their female peers, offer-
ing a more nuanced perspective. Attitudes towards
mixed-gender practice varied among girls contrasted:
while some found it demotivating, particularly in contact
sports, others reported no significant difference in their
experience. Finally, the impact of relationships with tea-
chers appeared to be variable. A positive teacher-
student relationship could be motivating; negative or
neutral relationships could lead to withdrawal or a lack
of effort. While most girls seemed influenced by this
dynamic, a minority remained unaffected.

Environmental system

Within the didactic and pedagogical sub-theme, issues
relating to group composition and assessment were
particularly salient. While some girls were disengaged
when groups were imposed or perceived as imbalanced
in terms of motivation or level of practice, most saw
group work, especially with chosen peers, to enhance
their engagement. Grading also played a significant role,



Table 7. Result organised into category and exemplar quotes.
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Categories

Quotations

Individual system
Relationship to effort
you can do and what you can't do’. (FG2)
Relationship to PA ‘| do it because | like it, | like doing it". (FG8)
Representation of
activity
Engagement in PE

‘The effort is to push yourself, to push your limits, to see how far you can go and how far you can’t go. | think it's cool to know what

‘| think, because you know the basics when you've already seen them, you're already more at ease, so it's easier ... " (FG9)

‘yes, clearly it totally reduces the desire because if | miss something and people make fun of you or look at you strangely, I'm less

motivated because | can convince myself that I'm rubbish at it'.(FG14) And ‘afterwards, it's often the desire to win as much as

possible that motivates me in matches’.(FG14)

Interpersonal system
Relationship to the
body

‘| didn't find it at all motivating because, well, having to show up like that, | don’t know how, not necessarily motivated'. (FG11)

Girls-boys' interactions ‘Well, basically it depends on whether there’s contact with it and what sport it is too". (FG6)

Relationship to the
teacher
Relationship to the

‘| think it has an influence because if it pushes us, it helps us, for example, when we're at least motivated, it encourages us,
sometimes we want to carry on more than we want to stop’. (FG13)
‘Well, for example, people who make fun of the fact that someone is more rubbish than the others, well that's far too demotivating

other and that means you don’t want to play as much’. (FG6)

Environmental system
Teacher contents
outside’. (FG12)

‘Well, it's not a sport | necessarily enjoy, so I'm still trying to give my all for my mark, but otherwise | know | won't be doing any

particularly for students who were not naturally inter-
ested in PA. For many of these students, marks were
a powerful engagement factor. In terms of organising
content, several elements appeared to boost motivation.
These included competitive formats, such as matches
and team-based challenges, alongside as well as fun
activities and a varied range of content.

Each category is illustrated by some extracts from the
verbatim which are provided in Table 7.

Discussion

The aim of this study was to investigate the factors that
influence gender differences in PA engagement during
PE classes, through the lens of Bauman’s ecological
model Bauman et al. (2012). Hypothesis one was sup-
ported: across the whole sample, boys accumulated sig-
nificantly more MVPA than girls. Activity-level analyses
also upheld hypothesis two, with the gender gap widen-
ing in activities that are culturally coded as masculine
and virtually disappearing in tasks that are coded as
either neutral or feminine. Hypothesis three was not
confirmed. The gender disparity was greatest in urban
schools with a high SPI, whereas rural or lower-SPI
schools showed smaller differences. While the main gen-
der effect can be considered confirmatory, subgroup
analyses by activity type, school socioeconomic index
(SPI), and geographic area should be regarded as
exploratory due to the absence of an a priori power
calculation and limited effective sample size at the
school level. This study’s originality lies in its integrated
approach, which cross-references three key factors —
types of activity, the SPI of schools, and geographical
location. The mixed-methods design provides an

ecological understanding of gender differences in
engagement during PE, offering insights that go beyond
previous research focused on individual variables.

The validation of the first hypothesis confirms pre-
vious findings (Romero-Parra et al,, 2023; Tanaka et al.,
2018) that boys continue to engage more in PE than
girls, as evidenced by higher levels of MVPA during
typical PE lessons in the context of this study. However,
our odds ratio analyses show that gender differences in
PE engagement vary widely depending on context.
Interpreting results requires looking beyond statistical
significance. Odds ratios show the size of gender dispa-
rities, while their 95% confidence intervals reflect the
precision and uncertainty of these estimates. Together,
they provide a fuller picture of the findings and their
practical meaning for gender equity in PE. While some
activities reveal minimal gaps (OR = 1.0), others show
marked disparities (OR < 0.65). This highlights that gen-
der inequalities in PE are strongly influenced by activity
type, school environment, and location. Specifically, fac-
tors operating at the individual and interpersonal levels
of Bauman’s ecological model Bauman et al. (2012)
appear to underlie girls’ lower engagement in PE classes.
At the individual level, lower perceived competence and
motivation emerge as key barriers for girls, particularly
among those less active outside of school (Guan et al,,
2023). These results align with well-documented
declines in girls’ self-efficacy related to PA during ado-
lescence, which reduce their enjoyment and commit-
ment to PA (Cairney et al., 2012). Moreover, at the
interpersonal level, social interactions with peers - espe-
cially boys - often hinder girls’ participation and motiva-
tion in PE (Cowley et al., 2021). These findings are
consistent with research showing that girls frequently
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experience exclusion and marginalisation in mixed-
gender PE classes (Friihauf et al., 2022), where peer
dynamics can foster competitive or even hostile envir-
onments that limit girls’ engagement (Smith et al.,, 2018).
Together, these findings raise important questions
about the effectiveness of the French PE curriculum’s
aim to promote gender equality through mixed-gender
classes (Szerdahelyi & Couchot-Schiex, 2020), as well as
the persistent influence of socialisation processes and
gender norms within PE settings (Metcalfe, 2018).

The second hypothesis of this study was confirmed,
emphasising the significant impact of activity type on
gender disparities in PE participation. Specifically, activ-
ities categorised as 1 (performance activities; OR = 0.65)
and 4 (opposition games; OR =0.64) showed notably
lower odds of high MVPA engagement among girls
compared to boys, highlighting stronger gender gaps
in these competitive contexts. This pattern aligns with
the findings of other studies (Delextrat et al., 2020;
Wallace et al.,, 2020), which suggest that the type of
activity has an impact on gender differences in engage-
ment. The representation of such activities often socially
coded as masculine (Fontayne et al., 2001) are also more
closely linked to boys’ primary socialisation experiences
(Vigneron, 2006). However, the results show that com-
petition and team sports also serve as important moti-
vators for many girls at an individual level. Nevertheless,
girls often report negative interactions with boys during
these activities, which can reduce their enjoyment and
possibly explain the discrepancy between their motiva-
tion for these activities and their level of MVPA (Watson
et al,, 2015; Zarrett et al., 2020). At the policy level, the
official French PE curriculum advocates for gender
equality by promoting balanced exposure across all
four learning areas 1 to 4. Yet, the hidden curriculum
implicitly privileges activities related to 1 and 4, thereby
reinforcing existing gender gaps in engagement (IGEN,
2016).

Contrary to our third hypothesis, the most pro-
nounced gender gaps appeared in advantaged and
urban schools, as reflected by notably low odds ratios
indicating substantially lower MVPA engagement
among girls.This finding is paradoxical when compared
with existing literature, which often associates higher SPI
level with better access to PA opportunities for girls
(Bohr et al., 2013; Lee & Lim, 2022). Our results show
a more pronounced gender gap in the level of MVPA
among students from advantaged schools than among
those from disadvantaged schools. One possible expla-
nation for this unexpected finding is the specific barriers
experienced by adolescents from high-SPI backgrounds.
These barriers include academic pressure, fear of judge-
ment in competitive settings and restrictive social

norms, particularly among girls. These barriers have
been shown to limit girls participation in PA despite
them having greater material access (Alliott et al.,
2022). In terms of geographical impact, our results is
consistent with some existing literature that highlights
higher levels of PA among students living in rural areas
(Moore et al.,, 2014).

The odds ratio analysis reveals a clear hierarchy of
gender disparities across contexts. Competitive activities
(performance and opposition games) and advantaged
schools show substantial and precise gender gaps dis-
advantaging girls. In contrast, outdoor and artistic activ-
ities, as well as rural schools, exhibit minimal differences
with generally precise estimates. These variations high-
light the need for context-specific interventions to effec-
tively reduce gender inequalities in PE.

At an individual level, factors such as perceived com-
petence, motivation and enjoyment can directly influ-
ence a girl’s willingness to participate. The interpersonal
level encompasses social dynamics, particularly the qual-
ity of relationships with peers, especially boys, and the
nature of social interactions during PE. The environmen-
tal level considers broader contextual elements related
to the school, such as its location (urban or rural) and its
Social Positioning Index (SPI). At the political level, struc-
tural and curricular elements play a role, including the
hidden curriculum and the implementation of mixed-
gender practices. Finally, at the global level, more dif-
fused yet powerful influences, such as gender norms and
stereotypes, continue to shape girls’ experiences of and
engagement in PE.

An important methodological insight from our study
concerns the impact of the hierarchical structure of our
data on statistical power and result interpretation. The
high intraclass correlation coefficient (ICC) observed
indicates that much of the variance in physical activity
engagement is explained at the school level rather than
individually. This strong clustering effect significantly
reduced our effective sample size and statistical power,
particularly for subgroup analyses. Consequently, while
the main gender effect was detected with sufficient
power, smaller effects, especially within specific activ-
ities or school contexts, may have gone undetected.
This limitation calls for caution when interpreting null
or marginal findings and highlights the need for future
research to prioritise larger samples across more schools
to adequately capture these nuanced effects. Moreover,
transparent reporting of ICC and design effects should
become a standard practice to better guide study design
and power considerations in school-based physical
activity research.

This study has several limitations that should be con-
sidered when interpreting the results. Firstly, the



geographical context is specific, focusing only on
schools in one region of France, which may limit the
generalisability of the findings. Secondly, qualitative
data were collected exclusively from girls through volun-
tary FG, which could introduce selection bias as these
participants may not fully represent the diversity of
experiences within their classes or schools more broadly.
Thirdly, the distribution of the sample across the differ-
ent type of activity, IPS categories, and geographical
areas was not perfectly balanced, which may have lim-
ited the representativeness of certain subgroups and
potentially influenced the interpretation of observed
patterns. Finally, a major limitation of this study is the
absence of a formal ‘a priori’ sample size calculation in
our Stage 1 preregistration, which limits the methodo-
logical rigour expected in such protocols. Although our
retrospective sensitivity analysis indicates sufficient
power for the main effects, this shortcoming reduces
the strength of evidence supporting secondary and sub-
group analyses.

Furthermore, the high intraclass correlation coeffi-
cient (ICC=0.558) observed in our data decreased the
effective sample size and thus the power for detecting
smaller effects. Consequently, null results in subgroup
comparisons should be interpreted with caution, as they
may reflect limited statistical power rather than genuine
absence of effects.

These findings highlight the urgent need to diversify
the range of activities offered in PE lessons, ensuring an
equal balance of competitive, collective, artistic and out-
door sports. Collective sports such as Ultimate Frisbee,
Korfball and Tchoukball, which promote mixed-gender
participation and encourage cooperative play based on
interdependent rules, should be made more inclusive for
girls (Gubby, 2019; Kato & Sato, 2022). Innovative peda-
gogical approaches, such as the Teaching Games for
Understanding model, could also support this goal
(Bracco et al.,, 2019). Additionally, teacher training should
prioritise equipping teachers with the skills needed to
manage mixed-gender classes and address gender-
related issues, in order to create more inclusive and
supportive PE environments (Guerrero & Guerrero
Puerta, 2023). From a research perspective, it is impor-
tant to extend investigations into high schools to estab-
lish whether gender disparities persist or evolve with
age. Furthermore, targeted quasi-experimental interven-
tions in opposition game could be effective in reducing
these disparities and promoting equitable participation.

Conclusion

This study uses Bauman'’s ecological framework to pro-
vide a better understanding of gender disparities in PA
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during PE classes. While confirming the persistence of
higher levels of MVPA among boys, our results empha-
sise the interaction between the type of activity, the
school context, and individual and interpersonal dimen-
sions in shaping these differences. They emphasise the
importance of diversifying PE programmes by incorpor-
ating cooperative activities that are less gender-
stereotyped, as well as innovative pedagogical models
such as Teaching Games for Understanding. Combined
with targeted teacher training, these approaches could
foster more inclusive environments that support girls’
motivation and participation. Future research should
extend this ecological perspective by examining institu-
tional and policy influences and testing intervention
strategies aimed at mitigating gender inequalities at
different stages of education. Addressing the various
factors that hinder girls’ participation in PE is crucial for
promoting lifelong PA and equity in PE.
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