Supplementary Table 1
Search structures used in different databases
	Database 
	Search structure

	Web of Science
	TS = (("active break*" OR "activity break*" OR "movement break*" OR "brain break*" OR "short activity break*" OR "classroom physical activity" OR "physically active lesson*" OR "short physical activit*" OR 
"movement-integrated instruction" OR "movement integration" OR "active classroom" OR "classroom-based physical activity") AND ("school*" OR "elementary school*" OR "primary school*" OR 
"secondary school*" OR "middle school*" OR "high school*" OR “elementary education" OR "primary education" OR "secondary education") AND ("classroom*" OR "lesson time" OR "school-based" OR "school setting" OR "during class" OR "during lesson*" OR "curriculum time"))

	Scopus
	TITLE-ABS-KEY ( ( "active break*" OR "activity break*" OR "movement break*" OR "brain break*" OR "short activity break*" OR "classroom physical activity" OR "physically active lesson*" OR "short physical activit*" OR "movement-integrated instruction" OR "movement integration" OR "active classroom" OR "classroom-based physical activity" ) AND ( "school*" OR "elementary school*" OR "primary school*" OR "secondary school*" OR "middle school*" OR "high school*" OR "elementary education" OR "primary education" OR "secondary education" ) AND ( "classroom*" OR "lesson time" OR "school-based" OR "school setting" OR "during class" OR "during lesson*" OR "curriculum time" ) )

	ERIC
	TX ( ("active break*" OR "activity break*" OR "movement break*" OR "brain break*" OR  "short activity break*" OR "classroom physical activity" OR  "physically active lesson*" OR "short physical activit*" OR  "movement-integrated instruction" OR "movement integration" OR  "active classroom" OR "classroom-based physical activity") AND ("school*" OR "elementary school*" OR "primary school*" OR  "secondary school*" OR "middle school*" OR "high school*" OR  "elementary education" OR "primary education" OR "secondary education") AND ("classroom*" OR "lesson time" OR "school-based" OR "school setting"  OR "during class" OR "during lesson*" OR "curriculum time") )

	APA PsycArticles
	

	APA PsycINFO
	

	EBSCO
	

	Pubmed
	( ("active break*" OR "activity break*" OR "movement break*" OR "brain break*" OR "short activity break*" OR "classroom physical activity" OR "physically active lesson*" OR "movement-integrated instruction" OR "movement integration" OR "active classroom" OR "classroom-based physical activity"[Title/Abstract]) AND ("Schools"[Mesh] OR "Students"[Mesh] OR "Education, Primary"[Mesh] OR "Education, Secondary"[Mesh] OR school* OR "elementary school*" OR "primary school*" OR "secondary school*" OR "middle school*" OR "high school*" OR "elementary education" OR "primary education" OR "secondary education") AND ("classroom*" OR "lesson time" OR "school-based" OR "school setting" OR "during class" OR "during lesson*" OR "curriculum time") )

	Cochrane Library
	( ("active break*" OR "activity break*" OR "movement break*" OR "brain break*" OR  "short activity break*" OR "classroom physical activity" OR  "physically active lesson*" OR "movement-integrated instruction" OR  "movement integration" OR "active classroom" OR  "classroom-based physical activity") AND ("school*" OR "elementary school*" OR "primary school*" OR  "secondary school*" OR "middle school*" OR "high school*" OR  "elementary education" OR "primary education" OR "secondary education") AND ("classroom*" OR "lesson time" OR "school-based" OR "school setting"  OR "during class" OR "during lesson*" OR "curriculum time") )

	ASSIA
	(TI,AB,SU("active break*" OR "activity break*" OR "movement break*" OR "brain break*" OR "short activity break*" OR "classroom physical activity" OR "physically active lesson*" OR "short physical activit*" OR 
"movement-integrated instruction" OR "movement integration" OR "active classroom" OR "classroom-based physical activity")) AND (TI,AB,SU(school* OR "elementary school*" OR "primary school*" OR "secondary school*" OR "middle school*" OR "high school*" OR "elementary education" OR "primary education" OR "secondary education")) AND (TI,AB,SU(classroom* OR "lesson time" OR "school-based" OR "school setting" 
OR "during class" OR "during lesson*" OR "curriculum time"))

	ProQuest
	





Supplementary Table 2
Analysis of studies using the Effective Public Health Practices Project Quality Assessment Tool for Quantitative Studies
	
	Selection bias
	Study design
	Confounders
	Blinding
	Data Collection
	Withdrawals/Dropouts
	EPHPP Global Rating
	Intervention Integrity
	Analyses

	Aadland et al. (2017)
	Acceptable external validity, though generalizability beyond similar educational contexts may be limited
(Moderate)
	Experimental design with randomised control and experimental groups
(Strong)
	Relevant confounding variables were identified and statistically controlled
(Strong)
	Neither participants nor teachers were controlled
(Weak)
	Standardised and validated tests were used to measure the variables
(Strong)
	Attrition was reported and appeared relatively balanced between groups. Information regarding the handling of missing data was limited
(Moderate) 
	Moderate
	The ASK intervention was implemented as planned, with structured physical activity session, teacher training and monitoring of fidelity
(Strong)
	Analyses were appropriate for the study design, using multilevel models. Analyses aligned well with the study objectives
(Strong)

	Arribas-Galarraga and Maiztegui-Kortabarria (2021)
	Possible non-random selection, although representative sample of the school group
(Moderate)
	Experimental design without complete randomisation
(Moderate)
	Partial control of external variables, without exhaustive statistical adjustment
(Moderate)
	No indication of blinding of assessors or participants
(Weak)
	Standardised and validated tests were used to measure the variables
(Strong)
	Moderate losses reported without comprehensive handling of missing data
(Moderate)
	Moderate
	Well-described intervention; limited follow-up and adherence
(Moderate)
	Appropriate but basic analyses, without complex models or multiple adjustments
(Moderate)

	Chatzopoulos et al. (2023)
	Participants were elementary school children recruited through schools, likely using a convenience sampling.
(Moderate)
	The study examined acute effect of a short dance-based active break with pre-post comparisons. The absence of long-term control condition weakens causal inference
(Moderate)
	Some potential confounders were likely controlled through study design pre-post comparison. Limited information is provided on statistical adjustment for additional confounding variable
(Moderate)
	Neither participants nor teachers were controlled
(Weak)
	Executive functions and mathematics performance were assessed using structured task appropriate for children. 
(Strong)
	Given the short duration and acute nature of the intervention, attrition was minimal or absent
(Strong)
	Moderate
	The 5-minute dance active break was clearly defined. The short duration and structured nature of the activity reduce variability in implementation
(Strong)
	Statistical analyses were appropriate for detecting actue pre-post changes, typically using repeated-measures or paired comparisons. Analyses were limited to short-term outcomes, and they did not include adjustments for multiple confounders
(Moderate)

	Dixon et al. (2025)
	Participants were recruited trough schools, with involvement for teachers and pupils. Recruitment was not based on random sampling and relied on school-level consent
(Moderate)
	Experimental design with randomised control and experimental groups
(Strong)
	Limited information is available regarding statistical adjustment for additional variables such as socioeconomic status, baseline physical activity levels or teacher effects
(Moderate)
	Neither participants nor teachers were controlled
(Weak)
	Standardised and validated tests were used to measure the variables
(Strong)
	Attrition was reported and appeared manageable, though some loss of participants occurred due to absences or incomplete data
(Moderate)
	Moderate
	The physical activity breaks were clearly described and consistently implemented, with minimal risk of contamination between groups
(Strong)
	Analyses were appropriate for the study design
(Strong)

	Egger et al. (2018)
	Good randomisation, adequate sample size, and balanced baseline characteristics
(Strong)
	Robust 2x2 experimental design
(Strong)
	ANCOVA controlled for covariates, good baseline conditions
(Strong)
	No indication of blinding of assessors or participants
(Weak)
	Standardised and validated tests were used to measure the variables
(Strong)
	There were no dropouts during the study
(Strong)
	Moderate
	The intervention was clear (20 min), although no information is provided on the fidelity of implementation.
(Moderate)
	Statistical analyses (ANCOVA) were used, but no additional analyses were performed.
(Moderate)

	Egger et al. (2019)
	Clear assignment of groups. No dropout rates reported
(Strong)
	Experimental design with active groups and parallel control
(Strong)
	No statistical control of covariates (age, gender) reported.
(Moderate)
	No blinding of assessors or participants
(Weak)
	Use of appropriate measures for executive functions and academic achievement
(Strong)
	No detailed reporting on withdrawals or handling missing data 
(Moderate)
	Moderate
	Prolonged and structured duration. No information on fidelity of implementation
(Moderate)
	Comparisons of groups and effects are reported, although without specifying adjustment for covariates.
(Moderate)

	Fedewa et al. (2015)
	Participants assigned randomly. Adequate sampling with reported response rates
(Strong)
	Experimental design with randomised control and experimental groups
(Strong)
	Some demographic variables were controlled for, but adjustment for possible additional factors was lacking.
(Moderate)
	No blinding of assessors or participants
(Weak)
	Standardised and validated tests were used to measure the variables
(Strong)
	Losses reported, but with partial handling of missing data
(Moderate)
	Moderate
	Clear description of the intervention, but no detailed report on adherence
(Moderate)
	Appropriate statistical analysis, including intention-to-treat analysis and adjustment for variables
(Strong)

	Fedewa et al. (2018)
	Randomisation at school level, but no details on consent rates or dropouts
(Moderate)
	Experimental design comparing two types of intervention
(Strong)
	No explicit statistical adjustment is reported for covariates such as age, gender, or initial level.
(Moderate)
	No information on participant blinding
(Weak)
	Use of standardised objective and academic measures
(Strong)
	No mention of information on abandonment or handling of missing data
(Weak)
	Weak
	A clear duration is indicated, but there is no data on adherence or fidelity of implementation.
(Moderate)
	Appropriate multilevel models are used, but additional adjustments and subgroup explorations are not detailed
(Moderate)

	Fiorilli et al. (2025)
	Small sample of primary school children from a limited context reduces generalizability
(Moderate)
	Randomized controlled trial with multiple intervention arms and control group.
(Strong)
	Some covariates considered, but limited reporting on external factors.
(Moderate)
	No indication of participant or assessor blinding (typical limitation in school PA studies).
(Weak)
	Standardized and validated tests for math performance, cognitive tasks, and motor/fitness measures.
(Strong)
	Limited reporting on attrition or handling of missing data.
(Moderate)
	Moderate
	Detailed program description but limited information on monitoring or adherence.
(Moderate)
	Appropriate statistical tests with significant effects reported across groups.
(Moderate)

	Graham et al. (2021)
	Recruitment with clear criteria, but without strict randomisation
(Moderate)
	Controlled experimental design, not fully randomised 
(Moderate)
	Statistical adjustments made for demographic factors and physical condition 
(Strong)
	No information on participant blinding
(Weak)
	Use of standardised and validated tests to measure variables
(Strong)
	Low losses, but no detailed management reported
(Moderate)
	Moderate
	Clear description of the intervention; limited adherence monitoring
(Moderate)
	Rigorous analyses with moderation models to assess interactive effects 
(Strong)

	Hatch et al. (2022) 
	Moderate sample size; typical school recruitment, limited generalizability
(Moderate)
	Randomized crossover design is strong for within-subject comparisons
(Strong)
	Randomization reduces confounding; however, adjustment for covariates not always clear
(Moderate)
	Blinding unlikely and not reported.
(Weak)
	Use of standard cognitive tests (e.g., Stroop, Flanker, Sternberg).
(Strong)
	Dropouts not clearly reported; partial reporting.
(Moderate)
	Moderate
	Protocol well described and likely consistent
(Strong)
	Appropriate crossover analysis, but unclear whether period/order effects were adjusted.
(Moderate)

	Have et al. (2018)
	Randomly assigned participants, with high participant retention
(Strong)
	Well-designed RCT with active control group
(Strong)
	Control and statistical adjustment for possible confounding variables
(Strong)
	No information on participant blinding
(Weak)
	Use of standardised and validated tests to measure mathematical performance 
(Strong)
	Low reported losses, but without comprehensive handling of missing data
(Moderate)
	Moderate
	Well-described intervention; no detailed information on adherence or fidelity
(Moderate)
	Appropriate and rigorous statistical analyses for RCTs
(Strong)

	Howie et al. (2015)
	Adequate randomisation and representative sample of students
(Strong)
	Experimental design with rigorous control and randomisation
(Strong)
	Control of some external variables, although no extensive adjustments reported
(Moderate)
	No information on participant blinding
(Weak)
	Use of standardised and validated tests to measure variables
(Strong)
	Low reported losses, but without comprehensive handling of missing data
(Moderate)
	Moderate
	Well-described intervention; no detailed information on adherence or fidelity
(Moderate)
	Appropriate analyses with suitable statistical models and dose-response analyses
(Strong)

	Jäger et al. (2015)
	Strict non-random selection; representative sample 
(Moderate)
	Quasi-experimental design with control group, but without complete randomisation
(Moderate)
	Partial control of external variables; some statistical adjustments applied
(Moderate)
	No information on participant blinding
(Weak)
	Use of standardised and validated tests to measure variables
(Strong)
	Moderate losses reported, handling of missing data not fully detailed
(Moderate)
	Moderate
	Well-described intervention; limited follow-up and adherence
(Moderate)
	Appropriate analyses, but without the use of complex statistical models or multiple adjustments
(Moderate)

	Janssen et al. (2014)
	Participants assigned without rigorous randomisation, but adequate sample size
(Moderate)
	Experimental design with control group, but without complete randomisation 
(Moderate)
	Partial control of external variables, without comprehensive statistical adjustment reports
(Moderate)
	No information on participant blinding
(Weak)
	Use of standardised and validated tests to measure variables
(Strong)
	Moderate losses reported, handling of missing data not fully detailed
(Moderate)
	Moderate
	Well-described intervention; limited follow-up and adherence
(Moderate)
	Appropriate analyses, but without the use of complex statistical models or multiple adjustments
(Moderate)

	Kvalø et al. (2017)
	School sample (9 schools, 449 students). Reasonably representative, limited information on broader population.
(Strong)
	Cluster randomized controlled trial (intervention vs. control over 10 months).
(Strong)
	Baseline differences controlled statistically, but limited control due to small number of schools.
(Moderate)
	No blinding reported; unlikely feasible in school-based physical activity intervention
(Weak)
	Valid and reliable tests for executive function and aerobic fitness.
(Strong)
	Substantial attrition: reasons not clearly reported
(Moderate)
	Moderate
	Intervention clearly described; fidelity and intensity not well monitored.
(Moderate)
	Appropriate analyses but limited statistical power and no multilevel modelling.
(Moderate)

	Ludyga et al. (2019)
	36 adolescents assigned at class (cluster) level; small sample, limited generalizability beyond those classes
(Moderate)
	Cluster-randomized controlled trial (exercise vs control) over 8 weeks
(Strong)
	Baseline values were accounted for in analysis; but small sample size and class-level clustering limit ability to control many confounders.
(Moderate)
	No blinding reported (participants/teachers/assessors almost certainly aware of group assignment).
(Weak)
	Use of objective measure of retinal vessel diameter (static-vessel analyser) and a computer-based Stroop task for inhibitory control — valid and appropriate
(Strong)
	Sample is small; the article does not provide detailed reporting on dropouts or their handling
(Moderate)
	Moderate
	Intervention clearly described (daily ~20-min aerobic + coordinative exercise), but little information about fidelity (intensity, compliance).
(Moderate)
	Appropriate statistical tests (pre-post with covariate adjustment), but limited power due to small N; some results significant, effect sizes reported.
(Moderate)

	Masini et al. (2023)
	Participation depended on school and parental consent, which may introduce selection bias
(Moderate)
	Although the design is suitable for evaluating real-world educational interventions, limited information reduces the strength of causal inference
(Moderate)
	Adjustments for additional potential confounders was limited or not clearly described
(Moderate)
	No blinding reported (participants/teachers/assessors almost certainly aware of group assignment).
(Weak)
	Both physical performance and cognitive performance were assessed using standardized and objective measurement tools
(Strong)
	Attrition was reported and appeared manageable, although some loss of participants occurred due to absences or incomplete data
(Moderate)
	Moderate
	The active breaks intervention was clearly structured, systematically implemented within the school timetable, and aligned with the I-MOVE framework. Implementation fidelity was supported through teacher guidance and standardized activity protocols
(Strong)
	Analyses were appropriate for the study design
(Strong)

	Maiztegui-Kortabarria et al. (2024)
	Allocation by lottery in a clear manner, but non-probability sample. No response or dropout rates reported.
(Moderate)
	Controlled trial with intervention and control groups; acceptable design.
(Strong)
	Statistical adjustments for covariates are not detailed 
(Moderate)
	No information on participant blinding
(Weak)
	Use of standardised and reliable instruments
(Strong)
	No mention is made of dropouts or how missing data was handled.
(Weak)
	Weak
	Duration and format well described, but no information on fidelity or adherence
(Moderate)
	Multiple correlations and regressions were performed, although no more sophisticated analyses (ANCOVA, subgroups, etc.) were conducted.
(Moderate)

	Mavilidi et al. (2018)
	Adequate randomisation and representative sample 
(Strong)
	Controlled, randomised experimental design, robust improvement for evidence
(Strong)
	Control of external variables, although could be improved with additional statistical adjustments
(Moderate)
	There was no blinding of participants or assessors
(Weak)
	Use of standardised and reliable instruments
(Strong)
	Losses were reported during the study, with partial or unclear management
(Moderate)
	Moderate
	Well-described intervention, but limited adherence monitoring 
(Moderate)
	Appropriate analyses, but without complex statistical models or multiple adjustments
(Moderate)

	Mavilidi and Vazou (2021)
	Sample of 560 children from 32 classes across six schools (grades 4–5, age 9–11) — relatively large and diverse, though limited to participating schools
(Strong)
	Cluster randomized controlled trial (three arms: integrated PA + math; activity breaks; usual instruction), over 8 weeks.
(Strong)
	Analysis used linear mixed models, controlling for baseline performance; but limited info on other potential confounders (e.g., teacher effects, socioeconomic background)
(Moderate)
	No indication of blinding — teachers, students and assessors presumably knew group assignment (hard to blind in school-based PA).
(Weak)
	Used a standardized math test (pre- and post- intervention) appropriate for grade level; outcome measurement seems valid and consistent
(Strong)
	The study reports full sample (N=560), but I found no detailed report on dropouts or attrition bias in the sources — unclear handling of potential dropout
(Moderate)
	Moderate
	Implementation monitored via daily teacher logs (recording duration/frequency). The PA was applied roughly every other day; but fidelity and intensity of PA may vary, especially across grades.
(Moderate)
	Analyses appropriate (mixed models), with exploration of moderators (grade, gender); effect sizes reported.
(Moderate)

	Mazzoli et al. (2021)
	Sample of up to 141 children (6-8 years) from several classrooms in a few schools. Reasonably representative at the class/school level, though limited external generalizability.
(Strong)
	Cluster-randomized controlled trial: classrooms randomly assigned to two active-break interventions (simple or cognitively engaging) or control, over six weeks
(Strong)
	Analyses adjusted for key covariates (age, sex) and used class-level clustering. However, small sample and limited ability to control many potential confounders
(Moderate)
	No blinding reported — teachers, children, and outcome assessors likely aware of intervention assignment (hard to blind in such a setting).
(Weak)
	Use of validated cognitive tasks (inhibition, working memory), objective brain activity measure (fNIRS in dorsolateral PFC), and objective measures of sitting/standing/stepping
(Strong)
	Substantial drop in numbers for some outcomes (e.g., only ~77 for working memory, ~67 for fNIRS), due to limited time/consent. Not all participants completed all assessments.
(Moderate)
	Moderate
	Intervention described, and teacher logs used; sitting/standing/stepping patterns showed expected changes by end of trial. However, fidelity was imperfect (changes not apparent mid-trial)
(Moderate)
	Linear mixed models clustered at class or individual level, adjusted for covariates; mediation analyses performed. However, statistical power was low (post-hoc power < .80).
(Moderate)

	Layne et al. (2020)
	Cluster-randomised allocation. No mention of participation rates or losses.
(Moderate)
	Controlled trial, appropriate design, although sample size limited
(Moderate)
	Controls (age, gender) are detailed, which could influence the results.
(Strong)
	No blinding of participants or assessors
(Weak)
	Use of valid tests
(Strong)
	No detailed reporting on withdrawals or handling missing data 
(Weak)
	Weak
	Clear duration (4 weeks; 10 min/day) but no fidelity indicators
(Moderate)
	Statistics reported, but without additional analysis
(Moderate)

	Ma et al. (2015)
	Recruitment from specific school classes; not fully randomized at individual level
(Moderate)
	Controlled experimental design, but without complete randomisation
(Moderate)
	No clear control for external variables reported
(Moderate)
	No evidence of participant or assessor blinding
(Weak)
	Use of validated attention measure
(Strong)
	Not clearly reported
(Weak)
	Weak
	Intervention clearly described and consistently applied (4-minute HIIT)
(Strong)
	Within-subject comparisons appropriate, but potential lack of carry-over adjustment
(Moderate)

	Müller et al. (2021)
	Complete non-random selection, but good recruitment and representative participation 
(Moderate)
	Controlled experimental design, but without complete randomisation
(Moderate)
	Partial control of variables, without comprehensive statistical adjustments reported
(Moderate)
	No blinding of participants or assessors
(Weak)
	Use of validated instruments for variables
(Strong)
	Moderate reported losses; partial handling of missing data
(Moderate)
	Moderate
	Well-described interventions, but without rigorous monitoring of adherence or fidelity
(Moderate)
	Appropriate but basic analyses, without complex models or multiple adjustments
(Moderate)

	Muñoz-Parreño et al. (2021)
	Participants assigned using clear criteria, but without complete randomisation
(Moderate)
	Experimental design with control group, possibly quasi-experimental
(Moderate)
	Partial control of external variables, limited or unreported statistical adjustments
(Moderate)
	No blinding of participants or assessors
(Weak)
	Use of validated instruments for variables
(Strong)
	Moderate losses with partial management reported
(Moderate)
	Moderate
	Well-described intervention, but without comprehensive data on adherence or fidelity
(Moderate)
	Appropriate descriptive and comparative analyses, without advanced statistical models or multiple adjustments
(Moderate)

	Robinson et al. (2022)
	97 adolescents (≈15.8 years), from four “Year 10” classes in a single school. Limited external generalizability beyond that school.
(Moderate)
	Four-arm cluster randomized controlled trial (resistance training ± cognitive training; sedentary control ± cognitive training), with three sessions/week over 4 weeks. Good controlled design
(Strong)
	Analyses used linear mixed models with appropriate covariate adjustment, but small sample and one-school setting limit control over many potential confounders.
(Moderate)
	No blinding of participants, teachers or outcome assessors reported — as is common in classroom-based physical activity studies.
(Weak)
	Cognitive outcomes measured with validated tasks (executive function tests from NIH Toolbox + episodic memory), on-task behavior observed via standard momentary time sampling, and muscular fitness measured with field tests; all methods are acceptable.
(Strong)
	Intervention completion rates moderate (83–92%), reasons for missing sessions included holidays and school events. Some attrition but reasonably reported.
(Moderate)
	Moderate
	Protocol well described (body-weight resistance exercises, frequency, teacher training, video delivery). However, due to COVID restrictions fidelity checks were limited; intensity (RPE) was modest (light-to-moderate), possibly insufficient to generate strong fitness adaptations.
(Moderate)
	Linear mixed-models clustered by class, intention-to-treat approach, effect sizes reported. Statistical approach is appropriate though small sample limits power.
(Moderate)

	Ruiz-Ariza et al. (2021)
	Participants recruited without strict randomisation, representative sample
(Moderate)
	Experimental design with control group, probably quasi-experimental without complete randomisation
(Moderate)
	Partial control of external variables, without comprehensive adjustments reported
(Moderate)
	No blinding of participants or assessors
(Weak)
	Use of validated instruments for variables
(Strong)
	Moderate losses with partial management reported
(Moderate)
	Moderate
	Well-described intervention, but without comprehensive data on adherence or fidelity
(Moderate)
	Appropriate descriptive and comparative analyses, without advanced statistical models or multiple adjustments
(Moderate)

	Ruiz-Ariza et al. (2022)
	Participants: 162 adolescents (~12–13 years) from secondary school(s). Sample is moderate in size but limited to those schools, so generalizability to broader adolescent population is limited.
(Moderate)
	Controlled intervention with pre- and post- measures (experimental group vs control), using an 8-week active-breaks programme
(Strong)
	Analyses (ANCOVA) adjusted for covariates (age, BMI, study hours, physical activity). However, possible other confounders (e.g. socioeconomic status, teacher/classroom variables) not clearly addressed.
(Moderate)
	No blinding reported — participants, teachers, and likely assessors knew group assignments (difficult to blind in school-based PA interventions).
(Weak)
	Cognitive variables (attention-concentration, memory, mathematical calculation, linguistic reasoning, etc.) assessed via standardized tests; methods seem appropriate.
(Strong)
	The published reports do not provide detailed, transparent information on attrition or dropout rates, which limits assessment of potential bias from losses.
(Moderate)
	Moderate
	The intervention is clearly described (four active breaks per day, 4 min each, at moderate–high intensity, over 8 weeks). Implementation seems feasible
(Moderate)
	Statistical analyses (ANCOVA with covariates) are appropriate; results show statistically significant improvements in attention (+11.7 %), concentration (+10.9 %) and calculation performance (+13.1 %).
(Moderate)

	Schmidt et al. (2016)
	Participants assigned to groups, not clearly randomised; non-probability sample 
(Moderate)
	Experimental design with control and experimental groups, but without clear randomisation or blinding
(Moderate)
	Controlled variables are mentioned, but no detailed statistical adjustments are provided.
(Moderate)
	Neither participants nor assessors were blinded
(Weak)
	Use of standardised and validated tests for care
(Strong)
	Moderate participant attrition. Complete handling of missing data not detailed.
(Moderate)
	Moderate
	Intervention well described, but no monitoring of adherence reported
(Moderate)

	Basic analyses, without advanced models or adjustment for multiple variables
(Moderate)

	Van den Berg et al. (2016)
	Recruitment not entirely random, but shows good level of participation
(Moderate)
	Robust quasi-experimental cross-over design with each participant as their own control
(Strong)
	Partial control of variables, without adjustment for some possible confounders
(Moderate)
	Neither participants nor assessors were blinded
(Weak)
	Use of validated instruments to measure executive functions
(Strong)
	Moderate losses, limited handling of missing data reported
(Moderate)
	Moderate
	Intervention well described, but no detailed monitoring of adherence reported
(Moderate)
	Appropriate analyses for cross-over design, with appropriate statistical models
(Strong)

	Van den Berg et al. (2019)
	Adequate randomisation with good participation and low selection bias
(Strong)
	Well-implemented RCT with active control group 
(Strong)
	Control and statistical adjustment of potentially confounding variables
(Strong)
	Neither participants nor assessors were blinded
(Weak)
	Use of validated instruments to measure variables
(Strong)
	Moderate losses, limited or unclear management
(Moderate)
	Moderate
	Intervention well described, but no detailed monitoring of adherence reported
(Moderate)
	Appropriate and robust statistical analyses for RCT design
(Strong)

	Vazou y Skrade (2016)
	Complete non-random selection, but good recruitment and representative participation
(Moderate)
	Controlled experimental design, but without complete randomisation
(Moderate)
	Partial control of variables, without comprehensive statistical adjustments reported
(Moderate)
	Neither participants nor assessors were blinded
(Weak)
	Use of validated instruments
(Strong)
	Moderate reported losses; partial handling of missing data
(Moderate)
	Moderate
	Well-described interventions, but without rigorous monitoring of adherence or fidelity
(Moderate)
	Appropriate but basic analyses, without complex models or multiple adjustments
(Moderate)

	Watson et al. (2019)
	No random allocation; non-probability sampling
(Moderate)
	Controlled experimental design, but without complete randomisation
(Moderate)
	Limited control of potentially confounding variables; no in-depth statistical adjustments
(Moderate)
	Neither participants nor assessors were blinded
(Weak)
	Use of validated measures for data collection
(Strong)
	Moderate reported losses; partial handling of missing data
(Moderate)
	Weak
	Intervention well described, but without comprehensive reporting of adherence or fidelity
(Moderate)
	Appropriate but basic analyses, without complex models or multiple adjustments
(Moderate)

	Waton-Grace and Provident (2020)
	Participants were recruited from a limited number of classrooms and schools, using a convenience sampling approach
(Moderate)
	Controlled experimental design, but without complete randomisation
(Moderate)
	The study provided minimal information on potential confounding variables. No statistical adjustment for confounders was reported
(Weak)
	Neither participants nor assessors were blinded
(Weak)
	Use of validated measures for data collection
(Strong)
	The study reported minimal attrition, and most participants completed the intervention and post-testing. Given the short duration, withdrawals were not a significant concern
(Strong)
	Weak
	The Bal-A-Vis-X movement breaks were clearly described and implemented consistently across classrooms. Fidelity monitoring and adherence reporting were limited
(Moderate)
	Analyses were limited with no adavanced modelling or adjustment for confounders. The small sample reduced statistical power
(Moderate)












Supplementary Table 3
GRADE report of the study
	Variable
	Number of studies 
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Certainty of evidence

	Attention
	13
	Serious
	Not Serious
	Not Serious
	Serious
	Likely
	Moderate

	Working Memory
	12
	Serious
	Not Serious
	Not Serious
	Serious
	Likely
	Moderate

	Inhibitory Control
	16
	Serious
	Serious
	Not Serious
	Serious
	Likely
	Moderate

	Mathematical Achievement Level
	7
	Serious
	Serious
	Not Serious
	Serious
	Likely
	Low

	Mathematical Fluency
	6
	Serious
	Serious
	Not Serious
	Serious
	Likely
	Low


Note: 
· Risk of bias: Most studies show issues with blinding, confounder control and intervention fidelity  Serious for all outcomes
· Inconsistency:
· Attention and working memory show consistent effect  Not serious
· Inhibition, mathematical achievement level and mathematical fluency show heterogenous results  Serious
· Indirectness: All studies are directly applicable to the school population and the outcomes evaluated  Not Serious
· Imprecision: Some studies have small sample sizes or unreported confidence intervals  Serious
· Publication bias: There is a possible tendency to publish positive effects  Likely
· Certain of evidence: 
· Attention, working memory and inhibition  Moderate
· Mathematical achievement level and mathematical fluency  Low





Supplementary Table 4
Sensitivity analyses of RVE estimate to within-study correlation (ρ) and study influence
	Outcome
	n
	k
	Sensitivity condition
	g
	τ²
	Interpretation

	Attention
	2079
	13
	ρ = 0.0
	0.31
	0.008
	Stable

	
	
	
	ρ = 0.5 (main analysis)
	0.33
	0.009
	-

	
	
	
	ρ = 0.8
	0.34
	0.010
	Stable

	
	
	
	LOSO (max Δg)
	≤ 0.03
	-
	No influential study

	Working Memory
	2866
	12
	ρ = 0.0
	0.13
	0.008
	Stable

	
	
	
	ρ = 0.5 (main analysis)
	0.14
	0.009
	-

	
	
	
	ρ = 0.8
	0.15
	0.010
	Stable

	
	
	
	LOSO (max Δg)
	≤ 0.02
	-
	No influential study

	Inhibitory Control
	3798
	16
	ρ = 0.0
	0.20
	0.005
	Stable

	
	
	
	ρ = 0.5 (main analysis)
	0.21
	0.006
	-

	
	
	
	ρ = 0.8
	0.22
	0.007
	Stable

	
	
	
	LOSO (max Δg)
	≤ 0.03
	-
	No influential study

	Mathematical Achievement
	2483
	7
	ρ = 0.0
	0.23
	0.010
	Stable

	
	
	
	ρ = 0.5 (main analysis)
	0.23
	0.012
	-

	
	
	
	ρ = 0.8
	0.24
	0.014
	Stable

	
	
	
	LOSO (max Δg)
	≤ 0.03
	-
	Moderate influence only

	Mathematical fluency
	1369
	6
	ρ = 0.0
	0.03
	0.050
	Stable

	
	
	
	ρ = 0.5 (main analysis)
	0.03
	0.052
	-

	
	
	
	ρ = 0.8
	0.04
	0.055
	Stable

	
	
	
	LOSO (max Δg)
	≤ 0.04
	-
	No change in inference


Note: Leave-One-Study-Out (LOSO), Δg: Absolute Change Relative to the full-sample RVE estimate. 

