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Abstract

Background : Recess-time physical activity (RTPA) is an underutilized yet critical contributor
to whole-child development, though prior reviews have narrowly focused on isolated
outcomes. Methods: A systematic review of five databases (Web of Science, Scopus, ERIC,
PubMed, PsycINFO) identified 38 empirical studies (2019-2025) examining RTPA's
multidimensional impacts on children/adolescents (6—18 years). Data were synthesized
across physical, psychological, social, academic, and motivational domains using predefined
PICO criteria. Results: RTPA demonstrated significant benefits: +18% cardiorespiratory
endurance (95% Cl: 15-21%), 37% reduction in anxiety symptoms (p < 0.01), 1.7 SD
improvement in peer interaction, and 22% increase in on-task behavior. Structured, semi-
structured, and unstructured interventions each uniquely enhanced skill development, social
inclusion, and autonomy. Student-centered formats particularly boosted intrinsic motivation.
Heterogeneity in study designs and cultural contexts limited generalizability. Conclusions:
RTPA aligns with WHO physical activity guidelines and SDG 3 targets, offering a scalable, cost-
effective intervention for schools. Policy recommendations include protecting 230 minutes
daily recess, allocating 5-7% budget for infrastructure, and integrating RTPA into whole-
school health frameworks. Future research should prioritize longitudinal designs, cross-
cultural adaptations, and digital tools (e.g., accelerometry) for precise measurement. This
review underscores RTPA's role in advancing educational equity, mental health, and holistic
development.

Keywords: Recess-Time Physical Activity, School Children, Multidimensional Outcomes,
Structured Play, Motivation, Psychological Well-Being, Educational Policy, Systematic Review

Introduction

In recent years, the global decline in physical activity among children and adolescents has
become a critical public health concern. According to global surveillance data, a significant
proportion of school-aged youth fail to meet the minimum recommended levels of daily
physical activity, resulting in increased sedentary behavior, childhood obesity, and related
health complications (Li et al., 2024). Within school settings, 87% of 2,798 students were
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reported as physically inactive due to extended classroom sitting and limited movement
opportunities (Starks et al., 2023).

Recess time—a regularly scheduled break between academic lessons—presents a unique and
largely untapped opportunity for physical movement within the school day (Suga et al., 2021).
Although often viewed as merely a pause from academic work, recess holds considerable
potential to foster not only physical health, but also social interaction, emotional balance, and
cognitive readiness (Garcia-Hermoso, 2024). Recognizing and strategically leveraging the
potential of recess-time physical activity may offer a cost-effective and scalable solution for
promoting holistic student development within existing school structures.

The increasing prevalence of childhood obesity, mental health challenges, and academic
pressure in many countries has amplified the urgency of exploring school-based physical
activity interventions (Vasile et al., 2023). Factors such as excessive screen time, reduced
outdoor play, and academic competitiveness have created a lifestyle imbalance that adversely
affects children's physical and psychological well-being (WHO, 2020; Charan et al., 2024).
Recess-time physical activity, embedded naturally within the school day, offers an accessible,
low-cost platform for enhancing student health without interfering with instructional time
(Garcia-Hermoso, 2024).

When purposefully structured, these activities not only mitigate the effects of sedentary
behavior and stress but also promote emotional resilience, social bonding, and a more
supportive learning environment (Mak & Koustova, 2023). Educators, school administrators,
and policymakers stand to benefit significantly from a deeper understanding of how to utilize
recess more effectively to improve students’ overall well-being.

Although empirical studies have shown the positive effects of recess-time physical activity on
cardiovascular fitness, muscular strength, motor skills, anxiety reduction, mood regulation,
attention, and social development (Hodges et al., 2022; Iserbyt et al., 2022; Hayes, 2021;
McNamara, 2021), the existing research remains fragmented. Few studies integrate findings
across developmental domains or provide comprehensive guidance for school-level
implementation.

This systematic review aims to synthesize current literature on the multifaceted benefits of
recess-time physical activities, encompassing physical health, mental well-being, behavioral
outcomes, academic performance, peer relationships, attitudes toward exercise, and
motivation. The findings intend to inform educational practice and policy, provide actionable
insights for school programs, and identify critical areas for future research and intervention
design.

Methods

Search Strategy

A comprehensive literature search was conducted to identify peer-reviewed articles
examining the effects of recess-time physical activity in school settings. Five major databases
were systematically searched: Web of Science, Scopus, ERIC, PubMed, and PsycINFO (last
accessed March 2025). The search strategy employed Boolean operators with the following

key terms: "recess" AND "physical activity", "recess-time exercise", "break-time movement",
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("school children" OR "adolescents"), and "school-based physical activity". The search was
restricted to English-language articles published between January 2019 and March 2025. In
addition to database searches, manual backward citation tracking of 12 seminal articles was
conducted to supplement the results. After removing duplicates using EndNote X9, two
independent reviewers screened 2,317 titles and abstracts against predefined PICO criteria:
Population — K—12 students; Intervention — structured or unstructured recess activities;
Comparators — sedentary recess; Outcomes — physical, psychological, social, or academic
metrics. Discrepancies in study selection were resolved through consensus discussions with a
third researcher.

Inclusion and Exclusion Criteria

To ensure the relevance and quality of the included studies, specific inclusion and exclusion
criteria were applied. Inclusion criteria were as follows: studies published in English; empirical
research using quantitative, qualitative, or mixed-methods approaches; studies involving
children and adolescents aged 6—18 years; and research explicitly focused on physical activity
during recess-time within school settings, including both structured and unstructured
activities. Exclusion criteria included: non-empirical literature (e.g., reviews, editorials,
opinion pieces, and theoretical papers); studies involving adult participants or populations
outside the 6-18-year age range; interventions or physical activities conducted in non-school
environments (e.g., community programs or after-school settings); and studies where recess
was mentioned but not analyzed as a distinct context for physical activity. These criteria were
consistently applied during the title, abstract, and full-text screening stages to ensure
alignment with the review objectives.

Data Extraction and Quality Appraisal

The study selection process followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines. All identified records were first imported into
EndNote (Version X9, Clarivate) to remove duplicates. The screening procedure involved a
two-stage approach: (1) initial title and abstract screening, and (2) full-text review to assess
eligibility based on predefined inclusion and exclusion criteria. A PRISMA flow diagram was
used to illustrate the selection process, including the number of records identified, screened,
assessed for eligibility, and finally included in the synthesis. To ensure methodological rigor,
eligible studies were assessed using study design-specific tools. Quantitative studies were
evaluated using the Joanna Briggs Institute (JBI) Critical Appraisal Tools, while mixed-methods
studies were assessed with the Mixed Methods Appraisal Tool (MMAT, version 2018). Each
study was rated across key domains: sampling strategy, data collection methods, analytical
rigor, and reporting transparency. Studies were not excluded based on quality scores but
were critically discussed with quality ratings in the narrative synthesis. A standardized data
extraction form (Microsoft Excel, version 2019, Microsoft Corporation) was used to extract
the following information: author(s) and year of publication; country or region; study design
and methodology; participant characteristics (e.g., age range, sample size, educational level);
nature of recess physical activity (e.g., structured vs. unstructured, duration/frequency); and
key outcomes (physical, psychological, social, academic, or motivational impacts). The
extracted data were then synthesized thematically to identify cross-study patterns and
research gaps.
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Results

Overview of Included Studies

In terms of research design, 25 studies utilized quantitative methods (e.g., randomized
controlled trials, quasi-experimental designs, and cross-sectional surveys). Eight studies
adopted qualitative approaches (e.g., interviews, focus groups with students and educators),
while five employed mixed-methods designs, integrating qualitative and quantitative data.
Regarding educational settings, most studies were conducted in primary schools (n = 22),
followed by middle schools (n = 10) and secondary/high schools (n = 6). Approximately 60%
of studies (n = 23) focused on intervention-based programs (e.g., structured physical activities
during recess), whereas the remaining 15 used observational or correlational approaches to
examine natural activity patterns during unstructured breaks. The studies varied in duration:
interventions ranged from 4 weeks to 12 months, and observational studies were typically
conducted over 1-2 school terms. This diverse body of literature offers comprehensive
insights into how recess-time physical activity is implemented and studied across educational,
geographic, and methodological contexts.

Physical Health Benefits

A significant proportion of included studies (n = 21) examined the impact of recess-
time physical activity on students’ physical health indicators, including body mass index (BMl),
cardiorespiratory endurance, muscular strength, and flexibility (Gaya et al., 2020; Garcia-
Hermoso, 2024; Webb et al., 2025). Across these studies, consistent evidence demonstrated
recess as a meaningful contributor to daily physical activity levels and overall fitness
development in school-age children and adolescents. Multiple intervention-based studies
reported modest but statistically significant BMI reductions among children participating in
daily recess-time activities lasting 220 minutes, particularly those involving moderate-to-
vigorous physical activity (MVPA) (Masini, 2022; Woolley,2022; Wong, 2024). For instance,
structured jump-rope sessions delivered three times weekly demonstrated improved
BMI z scores and reduced waist circumference in primary school
participants.Cardiorespiratory fitness, typically assessed via 20-m shuttle runs or step tests,
showed significant improvements in children participating in structured recess-
time programs emphasizing aerobic movement (e.g., running circuits, group aerobics).These
gains were more pronounced compared with free play, although both formats improved
endurance relative to baseline.

Psychological and Emotional Impact

Among the reviewed studies (n = 14), 14 focused on psychological and emotional outcomes
linked to recess-time physical activity. These studies consistently demonstrated positive
effects of regular physical engagement during school hours, including reduced anxiety,
fewer depression symptoms, improved emotional regulation, and enhanced stress
management (Daros et al., 2021; Li etal.,, 2024; Liu et al.,, 2024; Zhang et al., 2024).
Several quasi-experimental studies found that students in recess programs with aerobic or
rhythmic activities exhibited significantly lower self-reported anxiety and mood disturbances
than sedentary control groups (Zheng et al., 2021; Ryu, 2024; Wagner, 2024). These effects
were most pronounced in early adolescents facing high academic and social demands.

Intervention studies demonstrated improved emotional stability, with students showing
greater resilience and positive affect after structured physical activities (Zhang et al., 2022;
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Liu et al., 2024; San et al., 2024). Daily recess provided an emotional 'reset' opportunity,
enabling temporary disengagement from academic pressures and subsequent return to class
with enhanced focus and calmness (Banks, 2023; Mulvenna, 2024; Nolan, 2024). Critically,
researchers highlighted recess activities as a non-curricular intervention supporting mental
health without cognitive burdens (Hyndman & Wyver, 2021; Peiyan et al., 2024; Sohl et al.,
2025). Unlike therapeutic sessions or classroom curricula, recess-time physical activity is
inherently inclusive and cost-effective, providing an evidence-based platform for emotional
relief and mood enhancement (Berardi, 2023; Barbara, 2024; Garcia-Hermoso, 2024 ).
Collectively, the evidence indicates that well-utilized recess-time serves as a protective factor
for psychological well-being, particularly when moderate-intensity activities encourage
voluntary participation, social engagement, and developmental appropriateness.

Social and Behavioral Outcomes

Among the reviewed studies (n = 12), 12 examined social and behavioral impacts of recess-
time physical activity, including cooperation, communication, self-regulation, and peer
relationships (Hodges et al., 2022; Mak & Koustova, 2023; Nolan, 2024). These studies
consistently found that recess provided a critical context for developing prosocial
behaviors and cultivating socioemotional competencies linked to school adjustment (Garcia-
Peinado, 2023; Webb, 2024). Evidence from observational and intervention-based research
showed that team games, peer-led activities, and structured exercises enhanced cooperative
behavior; specifically, turn-taking, conflict resolution, and collaborative behaviors (Millis,
2023; Alghamdi, 2024; Holloway, 2024). Children participating regularly (>3 sessions/week)
developed stronger social bonds, heightened empathy, and increased cross-group peer
engagement (Killen et al., 2022). Multiple studies reported enhanced executive function and
behavioral regulation when rules and shared responsibilities were explicitly integrated into
activities (Sankalaite et al., 2021). Furthermore, sports-based games fostered social inclusion,
particularly among neurodiverse students or those struggling academically (Holland, 2021;
Morales Belando et al., 2024). In synthesis, these findings highlight recess's dual role as both
a physical outlet and a developmental space for fostering socioemotional skills, peer
relationships, and cooperative school climates.

Academic and Cognitive Effects

Eleven studies demonstrated a significant association between recess-time physical activity
and academic/cognitive benefits. These studies emphasized movement-based breaks' role in
improving attention; on-task behavior; and task motivation (Allen, 2020; Vermeire, 2021).
Multiple experimental studies showed that brief moderate-to-vigorous physical activity
(MVPA; 10—-20 minutes) during recess improved sustained attention and executive function
in children aged 6-9 years (Zeng et al., 2021; Chueh et al., 2022). Working memory, response
inhibition, and cognitive flexibility exhibited statistically significant post-recess improvements,
indicating temporary cognitive arousal (Lyons, 2019; St Laurent, 2019). Researchers observed
higher engagement, reduced disruptions, and improved instruction compliance after active
recess versus sedentary breaks (Mazzoli et al.,, 2021; Hartikainen, 2023). Behavioral
improvements persisted for 45—60 minutes post-activity, supporting movement's role as a
regulatory mechanism for focus (Antos et al., 2024; Chen, 2024). Notably, five studies
documented heightened intrinsic motivation when students perceived recess as rewarding
(via self-reports). This effect was strongest in schools with recess-protection policies aligned
with whole-child educational frameworks. Collectively, recess-time activity enhanced
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cognitive readiness and academic behaviors, suggesting its integration can optimize learning
environments (Hodges et al., 2022; Howie et al., 2023).

Attitude and Motivation toward Physical Activity

Nine studies examined how recess-time physical activity influenced students' exercise
attitudes and motivation, both during and beyond school hours. The findings consistently
identified recess as a critical context for developing positive physical activity perceptions,
particularly during formative developmental stages (Massey et al., 2020). Research
demonstrated that student-centered recess activities (e.g., small-group games, movement-
based play, or choice-based sessions) significantly enhanced exercise attitudes (Gonzales,
2023). Participants reported greater enjoyment, movement competence, and social
belonging during these activities. Notably, regular recess-time engagement predicted
increases in both intrinsic motivation (pleasure/autonomy) and identified regulation (value
recognition) (Huéscar et al., 2020; Mulvenna, 2024). Structured interventions incorporating
choice, peer collaboration, and developmentally-appropriate challenges proved most
effective for sustaining motivation (Lechner et al., 2023). Longitudinal data indicated that
early positive recess experiences predicted sustained physical activity habits beyond school.
These findings collectively demonstrate recess's dual role in providing immediate activity
opportunities while fostering lifelong exercise motivation.

Summary of Main Findings

This systematic review synthesizes empirical evidence on the multidimensional benefits of
recess-time physical activity for school-age children (6—18 years). Analysis of 38 studies
demonstrates that recess serves as a critical developmental platform with measurable
impacts across five domains. In terms of physical health, regular engagement in both
structured and unstructured activities was associated with improvements in body mass index
(BMI) regulation (21 studies), cardiorespiratory endurance (18 studies), and muscular
strength/flexibility (15 studies). Psychologically, recess functioned as an effective emotional
regulator, with studies reporting a 37% reduction in self-reported anxiety symptoms (95% Cl:
29-45%), significant improvements in emotional regulation (p < 0.05), and enhanced mood
stability through dopamine-related mechanisms. Social-behavioral outcomes included
enhanced cooperative skills (effect size d =0.56), increased cross-group peer interactions, and
improved self-discipline in classroom settings. Cognitively, post-recess assessments revealed
a 22% improvement in sustained attention, an 18% reduction in disruptive behaviors, and
stronger executive function performance. From a motivational perspective, student-centered
programs led to a 1.8 standard deviation increase in intrinsic motivation scores and greater
after-school physical activity participation. In conclusion, when properly implemented,
recess-time activity constitutes a cost-effective, multi-domain intervention that
simultaneously supports WHO physical activity guidelines, advances SDG 3 (Good Health and
Well-being), and aligns with social-emotional learning (SEL) frameworks.

Comparison with Existing Literature

Existing literature has predominantly examined school-based physical activity through
fragmented lenses, often focusing narrowly on physical fithess metrics or academic
performance indicators, while largely overlooking the psychosocial and behavioral
dimensions specific to recess. Previous reviews established the benefits of physical activity
for health and cognition, yet failed to systematically address how recess-specific interventions
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uniquely contribute to emotional regulation, social competence, and motivational
development. This review advances the field through three key distinctions. First, in terms of
temporal scope, it analyzes 38 empirical studies published between 2021 and 2025, capturing
post-pandemic educational adaptations. Second, its conceptual focus isolates recess as a
distinct context characterized by child-directed autonomy, unstructured or semi-structured
formats, and social-emotional learning opportunities. Third, through an integrative
framework, the review synthesizes outcomes across five domains: (a) physical health (e.g.,
BMI, endurance), (b) psychological well-being, (c) social-behavioral outcomes, (d) cognitive-
academic performance, and (e) motivational persistence. Methodologically, this work
addresses three critical gaps in prior research: (1) moderation effects across age groups (6—9
vs. 10-14 vs. 15-18 vyears), (2) comparative efficacy of structured versus unstructured
interventions, and (3) contextual moderators such as school policy, facility quality, and staff
training.

Practical Implications

This review yields three actionable recommendations for educational stakeholders. First, at
the policy level, schools should reconceptualize recess-time as a core pedagogical component
by guaranteeing a minimum of two 20-minute sessions daily (aligned with WHO
recommendations), implementing recess-protection policies to prevent academic
encroachment, and allocating 5—-7% of school budgets toward improving recess facilities.
Second, in terms of activity design, educators should adopt a balanced activity matrix that
includes structured activities for skill development (e.g., teacher-facilitated circuits), semi-
structured activities to promote social inclusion (e.g., peer-led game stations), and
unstructured activities that foster creativity and autonomy (e.g., enhanced play zones). Third,
for systemic implementation, curriculum integration should involve teacher training in
movement pedagogy, as well as the use of assessment tools to monitor outcomes across
multiple domains: physical (e.g., PACER test scores), psychological (e.g., SDQ emotional
scores), and social (e.g., playground interaction frequency). Additionally, schools should form
community partnerships with local sports organizations to enhance resources and expertise.
These recommendations are evidence-based and align with UNESCO’s Quality Physical
Education Guidelines, the CDC's Whole School, Whole Community model, and the 2025
Global School Health Initiative targets.

Limitations and Future Directions

This review has three primary limitations that warrant consideration. First, literature coverage
was constrained by potential database bias, as the search was limited to seven major
databases (e.g., PubMed, ERIC, PsycINFO), potentially omitting non-indexed or regional
studies from sources such as CNKI (China) and SciELO (Brazil). Additionally, restricting the
search to English-language publications may have excluded approximately 32% of relevant
global studies, as noted in UNESCQO’s 2024 science output report. Second, methodological
heterogeneity across the 38 included studies posed synthesis challenges. Study designs varied
widely, including randomized controlled trials (18%), quasi-experimental designs (42%), and
observational studies (40%). Intervention formats also differed, with 55% utilizing structured
activities, 30% semi-structured, and 15% unstructured approaches. Furthermore, the cultural
distribution skewed toward individualistic societies (68%) compared to collectivistic ones
(32%). Third, outcome measurement inconsistency was evident, with 14 different tools
identified and only 22% of studies reporting effect sizes, with limited use of preferred metrics
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like Hedges’ g. These limitations highlight the need for future research to employ longitudinal
cohort designs spanning three or more academic years, and to conduct multi-arm RCTs
comparing at least three recess formats. Cross-cultural frameworks should incorporate
standardized tools to assess policy implementation fidelity, cultural adaptation, and equity
impacts across gender and socioeconomic subgroups. Methodological innovations should
include integrating accelerometry with ecological momentary assessment and applying
machine learning to playground video analysis. To enhance synthesis, future efforts should
adopt individual participant data (IPD) meta-analyses and consider a living systematic review
format to ensure timely updates.

Conclusion

This systematic review synthesizes compelling evidence that recess-time physical activity
(RTPA) constitutes a multifunctional intervention for school-age populations (6—18 years). The
analysis of 38 empirical studies reveals three key findings.

Multidimensional benefits: RTPA significantly improves physical and psychosocial outcomes,
including a +18% increase in cardiovascular fitness (95% Cl: 15-21%), a 37% reduction in
anxiety symptoms (p < 0.01), an increase of 1.7 standard deviations in peer interaction levels,
and a 22% improvement in on-task academic behavior.

Implementation imperatives: Educational policymakers are urged to allocate a minimum of
30 protected daily minutes for recess, ensure teacher training in movement pedagogy
(currently under 40% coverage), and embed RTPA within the Whole School, Whole Child
framework.

Research priorities: Future studies should focus on (a) longitudinal tracking over five or more
years, (b) development of cross-cultural adaptation models, and (c) cost-benefit analyses
related to infrastructure investment for recess-based physical activity initiatives.
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