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Abstract. Background: The time alocation for physical education school-based physical activity is often replaced with other classes in an effort to
increase children’s academic performance. However, a growing body of literature suggests that physica activity either had no effect on academic
performance or that it enhanced it. Objective: The purpose of this report is to perform a systematic review of the evidence on the associations between
physical education and school-based physica activity, and academic performance. Design: Systematic review. Methods: Sudies were identified through
research of the PubMed, Sportdiscus, and Web of Science databases from 2000 through 2016. The titles and abstracts were screened for digibility, the
methodologica qudity of the studies was rated, and data was extracted. The main exposure was physical education or school-based physica activity.
For the main outcome, studies had to report at least one academic performance meesure. Results: A tota of 12 articles met the inclusion criteria; four
of them were cross-sectional, two longitudinal, two quasi-experimental and four interventional studies. Seven articles found a positive association
between physical education or school-based physical activity and academic performance, four found no association and in one there was a positive
association for 3¢ grade students and a negative association for 2 grade students. Conclusion: In general, results of the review support that physical
education or school-based physical activity is positively associated with academic performance in children.

Keywords: academic achievement, physical activity, cognition.

Resumen. Introduccion: La asignacion de tiempo para la actividad fisica o la educacion fisica en escuelas a menudo se sudtituye con otras clases, en
un esfuerzo para incrementar @ rendimiento académico de los nifios. Sin embargo, un nimero creciente de estudios sugieren que la actividad fisca o no
tiene aglin efecto sobre la mejora del rendimiento académico. Objetivo: El objetivo de este manuscrito es redlizar una revision sistemética de la evidencia
sobre la asociacion entre la educacion fisicay la actividad fisica en la escuela, y @ rendimiento académico. Disefio: Revison sstemética. Métodos: Se
identificaron estudios a partir de blsguedas en las bases de datos PubMed, Sportdiscus y Web of Science de 2000 a 2016. Se proyectaron los titulos y los
resimenes de degibilidad, se cdifico la cdidad metodoldgica de los estudios y se extraeron los datos. Las principales exposiciones fueron la educacion
fidca o la actividad fisica en la escuela durante e horario escolar. Para e resultado principal, los estudios debian informar @ menos una medida de
rendimiento académico. Resultados Un total de 12 articulos cumplieron los criterios de inclusion, cuatro de dlos eran de la seccidn transversal, dos
longitudinales, dos cuasi-experimental y cuatro estudios de intervencion. Siete articulos encontraron una asociacion positiva entre la educacion fisica
o laactividad fisica en las escudas y d rendimiento académico, en cuatro no se encontré ninguna asociacion y en uno e encontrd una asociacion postiva
para los estudiantes de 3¥ grado y una asociacion negativa para los estudiantes de 2° grado. Conclusion: En generd, los resultados de la revision gpoyan

que la educacion fisica o la actividad fisica en la escuela se asocia positivamente con € rendimiento académico en los nifios.

Palabra clave: rendimiento académico, actividad fisica, la cognicion.

Introduction

The hedlth benefits of physical activity in children are well
documented (Hardman & Stensel, 2009), and the practice of physica
activity onaregular bassisrecommended (WHO, 2010). Strategiesto
enhanced children’sphysicd activity havebeen developed andphysica
education isrecognized asaplacethat contributestoincreasechildren’s
physica activity levels(European Union, 2008; USDHHS, 2008; WHO,
2010). In fact, physical education and school-based physica activity
provide an opportunity for children to be active during school (Pate et
d., 2006; Strong et d., 2005), and have many benefits, whichinduded
anincrease physicd activity and an improvement in physicd fitness
and muscular endurance (Caahorro-Caneda, Torres-Luque, Lopez-
Fernandez, & Carnero, 2016; Sdlisetd., 1997).

Although thewell-known benefitsof physica activity inchildren’s
hedlth and the importance of the physicd education in incressing the
physca activity levels, in severd countries physicd education time
alocation hasbeen diminishing (UNESCO, 2014). Thereducing time
for physical education is mostly due to the substantial pressures
placed on children, parents, and school administrators to improve
academic performance, becausethereisaperceptionthat timespent on
non-academic courses, such asphysica educetion, hasanegetiveimpect
onthechildren’sacademic performance(Lindner, 2002). Therefore, the
timeallocation for physical education and timefor physica activity in
school settings are being replaced with other dasses in an effort to
increasethechildren’sacademic performance.
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In spite of this trend, no clear evidence indicates that academic
performanceimprovesif children’s physicd activity opportunitiesare
cut short. A growing body of literature hasexamined the associ ation of
physica activity with cognition and academic performancein children.
Among these sudies, mixed results have emerged, suggesting that
physica activity either had no effect on academic performance or that
itenhancesit.(Donndly et d., 2016; Esteban-Cornglo, Teero-Gonzdez,
Sdlis, & Veiga, 2015; Singh, Uijtdewilligen, Twisk, van Mechden, &
Chingpaw, 2012).

Congdering that school sprovideaunique opportunity toinfluence
children’s physicd activity, because the children population has to
attend to school compulsory, itisimportant to examinethereaionship
between physical education and school-based physicd activity, which
isphysica activity at school settings, and academic performance(CDC,
2010). Therefore, to extend the understanding of this association, the
purpose of this report is to synthesize the scientific literature that hes
examined theassoci ation between physica education and school -based
physica activity, and academic performance. Theresultsof thereview
can provide a tool to help education and hedth professonds with
program and policy efforts.

Methods

The present systemdtic review was performed in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
Andyss (PRISMA) guiddines (Moher, Liberati, Tetzlaff, Altman, &
Group, 2009), and the association of physicd activity and academic
performance protocol for systematic reviews (Alvarez-Bueno et d.,
2016).

Retos, nimero 31, 2017 (1° semestre)



Sdection of theliterature

During October 2016, acomprehensive search of three dRe;S;: identihﬁ ed th[%lé%h
detabases of literature (PubMed, Sportdiscus, Web o\ gerification | oo (e
science) from 2000through 2016, using seerchtermssuitable Sportdiscus (n=67)
toeach specific database. Searchtermsweredefined through Web of science (n=375)
discussonamong theresearch team. Thesearchtermswere 1
as follows: «physica activity» OR «physica education»
OR gport OR «ahletic participation» OR exercise AND Identified record (n=593) | Duplicates (n=144)
«academic achievement» OR «academic performance» OR .
«academic attainment» OR «academic skills» OR «academic Screening
ability» OR «performanceat school» OR «coghitive perfor- Recordsscreenedfor | | Records excluded at itle and abstract level
mance». The same terms were used in each database to title/ehstract (n=449) (n=371)
identify potential articles with abdtracts for review. Titles l
md_ d)stractswereasesseqfor d |“g| b|||,ty“f0r’|’nclu§|0n inthe N Full-text articles assessed for Full-text articles excluded, with reasons
review by twoauthors, codingas*yes”’, “no”’, or *‘ maybe». Eligibility dligibility (n=78) "l (n=66)
Duplicateentrieswereremoved and potentid rdlevant artides l S‘JS“C?TT etr?aaz::ie; §n:l)
wereretrievedfor afull reed. Authorsreviewedthefull text of Indirectreationstip (n=2)

] i iq i 1 Studiesincluded in quditative Academic achi t t  th

potentld qtlcles, and decisionstoincludeor excludestudies Included i Oumoer!nrl?n:l“)levemm was not the
inthereview were made by consensus. No measure of physical education (n=37)

Figure 1. Flow diagram of studies

Inclusion criteria

A predetermined st of inclusion criteria was used to
sect aticles for this systematic review. Each study hed to meet the
following criteria (1) being published from 2000 to October 2016
(tempord criteria); (2) cross sectiond, longituding or interventional
study design (study design criterion); (3) school-aged children and
adolescents aged 6 to 18 years; or students from primary, elementary
and high school when participants agewasnot mentioned (participants
criterion); (4) itaimedto determinetheassociation of physica education
or school-basad physicd activity and academic performance(rdationship
criteria); (5) the outcomes included students school grade or a
standardized test or measureof academic performance (outcomemessure
criterion); (6) it was an article published in English, Portuguese or
Spanish (languagecriterion).

Dataextraction

The data extraction was based on PRISMA dtatement (Moher et
d., 2009). A dataextractiontemplatewasdevel oped toextract themain
details of the digible study in terms of author, title, country, design,
sample size, physica education or school based physica activity
measurement, academic performance assessment, and resultsabout the
relationship between physica education and school based physica
activity and academic performance. Two researchers carried out the
search process. A singleresearcher examined every titleand abstract to
identify apotentidly relevant paper for review. In case of uncertainty,
asecond researcher checked the sdlection process.

Methodological quality assessment

Two researchersrated thearticlesin overall quaity. Discrepancies
wereresolved by consensus. Study quiity wasassessed using checklist
criteria from the Quality Assessment Tool for Quantitative Sudies
(Nationa Collaborating Centre for Methods and Tools, 2008). The
checkligt is comprised of 19 items, assessng 8 key methodologica
domains(sections): sdlection bias, sudy design, confounders, blinding,
data collection methods, withdrawals and dropouts, intervention
integrity, and andyses. Each article's methodology wes classfied as
strong, moderate or weak.

Synthesisof results

Significant heterogeneity existed within study for severd study
parameters. These parameters included the following: participant
characterigtics, academic performancemessures, and physica education
or school based physicd activity assessment methods. The detailsfor
each study, including design, measures, participant characteristicsand
sample sSze, study qudity and results, are presented in a condgtent
manner.
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Resaults

Sudy selection

The systematic literature research yielded atota of 593 potentia
relevant records. After excluding the duplicates (n=144), the title and
abdtract of 449 articles were screened. A totd of 371 articles were
rejected a title and abstract level. Subsequently, the full-text of 78
atideswasobtained andreviewed. Of these 78 articl es, 66 wereexduded.
Therefore, 12 articlespassed thedigihbility criteriaand wereincludedin
the systematic review. The flow of citations through the systemétic
review processisshowninfigure 1.

General sudycharacterigics

From the twelve included articles, four were of cross-sectiond
design (Bradley, Keane, & Crawford, 2013; Coe, Pivarnik, Womack,
Reeves, & Mdina, 2006; Kim & So, 2012; Simms, Bock, & Hackett,
2014), twowerelongituding (Carlsonetd., 2008; Stevens, To, Sevenson,
& Lochbaum, 2008), twowerequas experimentd (Mullender-Wijnsma
etd., 2015; Read et d., 2010), and four wereinterventions (Ahamed et
a., 2007; Ardoy etd., 2014; K&, Nilsson, & Lindén, 2014; Resdand et
d., 2016). Mot studiestook placeinthe United States (Carlson et d.,
2008; Coeetd., 2006; Reed et d ., 2010; Smmset d., 2014; Stevenset
d., 2008) and the others were from Canada (Ahamed &t d., 2007),
Irdland (Bradley et d., 2013), the Netherland (Mullender-Wijnsmaet
d., 2015), Norway (Resdand et d., 2016), South Korea (Kim & So,
2012), Spain (Ardoy et d., 2014), and Sweden (Kdl et d., 2014). The
sample Szeranged from 67 participantsto 75066 participants, aged 6
through 18years Onestudy wascons dered tobeof wesk methodologicd
qudity (Bradley et d., 2013), five of moderate qudity (Kim & So,
2012; Mullender-Wijnsmaet d., 2015; Reed et d., 2010; Smmset d.,
2014; Stevens et a., 2008) and the other sx of the strong quaity
(Ahamedetd., 2007; Ardoy et d., 2014; Carlsonet d., 2008; Coeet d.,
2006; Kdl et d., 2014; Resdand et d., 2016).

Physical education, school based physical activity and academic
performancemeasurements

Infour studies students, teachers or school principd reported the
number of physica education classes per week (Carlson et d., 2008;
Kimé& So,2012; Smmsetd., 2014; Stevenset d., 2008) asamessure
of physicd education. In one study the school-based physica activity
was assessed based on school port participation (Bradley et d., 2013),
in another one school-based physicd activity was estimated using the
threeday physica activity recall and for physical education classesthe
System for Observing Fitness Ingtruction Time was used (SOFIT)
(Coeetd., 2006). Three out of four intervention studies (Ardoy et .,
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Table 1. Description of the studies reporting the rel ationship between physical education and school based physical activity and academic performance in children

Source

Study design, study sample
characteristics (country, age r ange/mean,
grade, sex, n), and methodological
quality

Outcome measured

PA, PE measure or experiment description

Main results

Bradley et al., 2013

Cross-sectional
Ireland, 17-18 years, boys, n=402

Leaving Certificate results
(the Irish State School

The school sports participation was assessed
according to 4 categories: rugby, rowing, soccer,

(+) Participating in any sport at school wasrelated
with better average Leaving Certificate score

Weak quality Examination) and no sport. compared to points from students not participating in
sport (431.5 points vs. 406.1). Participating in
individual sports confersa further benefit to academic
results.

Coeet d., 2006 Cross-sectional Grades for each student PA was estimated using the 3-d PA recal | (0) AP (combined scores of all disciplines) wasnot
USA, 11.5 years, 6! grade, boys and girls,  (mathematics, science, (3DPAR). For PE classes was used the System  affected by the timing of PE class enrolment. The
n=214 English, and world for Observing Fitness Instruction Time TerraNova standardized test scores, were aso not
Strong quaity studies) and the Terra (SOFIT). affected by PE class enrolment.

Nova standardized Students were enrolled in PE during one semester
test scores. and the other semester they were enrolled in an
aternative exploratory class (i.e., arts and
computer classes).
Kim & So, 2012 Cross-section Studentswere asked how  Students reported the number of PE classesper  (+) Attending =3 PE classes/week was positively

South Korea, 15.1 years, middle school 1%
grade to high school 3 grade, boys and
girls, n=75066

Moderate quality

their average school
performance had beenin
thelast 12 months. The
response options were
very good, good, average,
poor, and very poor.

week in school. Responses options were no PE
class, once per week, twice per week, and =3
times/week.

correlated with school performance. Attending <3 PE
classes/week increase 12.5% good AP, 14.7% average
AP, 14.6% poor AP, and 19.1% very poor AP, as
compared to very good AP

Simms et al., 2014

Cross-sectional
USA, 5th grade, boysand girls, n=10120
Moderate quality

Children'sAPwas
measure in reading,
mathematics, and science
standardized tests.

Teachers reported the typical participationin PE
for students in their classroom (i.e. 0=‘none’; 1
= ‘lessthan once aweek’; 2 = ‘once or twice a
week’; 3 = ‘three or four times per week’; or 4 =
“daily’). These teachers also reported how many
minutes the children in their classroom typically
participated in PE each day.

(+) PE and AP were positively associated. However,
effect sizesindicated that this rel ationship was
relatively modest.

Carlsonet d., 2008

Longitudinal (5 years of follow up)

USA, from kindergarten to 5™ grade, boys
and girls, n=5316

Strong quaity

Mathematics and reading
tests were applied.

Classroom teachersreported the number of times
during the week (never, <1, 1or 2, 3or 4, or
daily) and minutes per day (do not participate, 1-
15, 16-30, 31-60, or >60) that students
participated in physical education.

(+) Girlswith the highest exposure to PE (70-300
min/week) versus the lowest exposure (0-35
minutes/week) exhibited asmall AP benefit for
mathematics and reading.

(0) No association was observed between PE and AP
among boys.

Stevenset d., 2008

Longitudinal (5 years of follow up)

USA, 1%, 39 and 5™ grades, boys and girls,
N=3256

Moderate quality

A latent construct of
mathematics and reading
achievement was created
utilizing the participants,
standardized mathematics
scores from third and fifth
grade school years.

The latent construct of PE was assessed using one
variable collected at spring of kindergarten, 1st
grade, 3rd grade. School administratorswere
asked how many times/week do children usually
have PE. Responses options were never, less than
once aweek, 1-2 times/week, for 3-4 times/week,
and daily.

(0) PE participation was not significantly related to
academic achievement.

Mullender-Wijnsma,
al., 2015

A quasi-experimenta design

The Netherland, 8.1 years, 2" and 3
grades, boys and girls, n=228
Moderate quality

Children were pretested
and post tested on
mathematics and reading.

Six classes participated in the intervention
(n=58+56) and other 6 classes formed the control
group (n=62+52). The intervention group
participated in physically active academic lessons
and the control group in regular classroom
lessons. Students attended active classes 3 timesa
week, for 21 weeks. The intensity of the active
lessons was determined by heart rate
measurements.

(+) The 349 grade children in the intervention group
scored significantly higher on both mathematics and
reading in comparison with the third-grade childrenin
the control group.

(-) The 2 grade children in the intervention group
scored significantly lower on mathematicsin

compari son with the 2nd grade children in the control
group

Reed et al., 2010

A quasi-experimenta design

USA, 9-11 years, 3" grade, boys and girls,
n=155

Moderate quality

Palmetto Achievement
Challenge Tests (PACT).
The Standard Progressive
Matrices was apply to
asses fluid intelligence.

A random sample of 39 grade students
participated in the study. Three classrooms (n =
80) were randomly assigned to the experimental
group and other 3 as (n=75) as control. The
experimental group integrated PA (e.g. running,
hopping, walking) into their core curricula
approximately 30 mirn/day, 3 daysaweek, for 3
months. PA was assessed with pedometers and
with Previous Day Physical Activity Recall

(+) Children in the experimenta group performed
significantly better on socia studies academic
achievement test. Experimental group also had
received higher scores on the language, math and
science achievementstests, but were not statistically
significant compared with control group children.

Ahamed et al., 2007

Intervention (16-month cluster RCT)
Canada, 10.2 y, 4-5 grades, boysand girls,
n=287

Strong quaity

Canadian Achievement
Test

PAQ-C. Trained research assistants administered
the questionnaire three times during the school
year.

(0) Additiona 10-15 min of school time devoted to
PA did not compromise AP

Ardoy etd., 2014

Intervention (4-month RCT)
Spain, 13.0 years, boysand girls, n=67
Strong quaity

School gradesin
mathematics and language

Adolescentsin the control group received 55 min
sessions twice per week. Adolescentsin the
experimental group 1 had 4 PE sessions per week.
Adolescentsin the experimental group 2 received
four PE sessions per week of high intensity.

(+) Increasing the number and intensity of PE sessions
per week had a positive effect on academic
performance.

Kall eta., 2014

Intervention
Sweden, 51 grade, boys and girls, n=408
Strong quaity

School grades

Students had additional PA ons (30-45 min)
twice aweek in addition to the 2 hours of
curricular PE. The activitieswere designed to be
engaging, enjoyable, heath promoting, and non-
competitive. These extra hours of PA were
scheduled and mandatory. The PA sessions were
planned and introduced by professional staff
members from the local sports club, from the
spring semester of 2004 onward.

(+) School-based PA intervention program designed to
make students more physically active during the
school day significantly improved the children’'s
academic achievement.

Resadland et d ., 2016

Intervention (7-month RCT)

Norway, 10.2 years, 5 grade, boys and
girls, n=1129

Strong quaity

Sandardized Norwegian
national tests.

Children from 57 elementary schools were
cluster-randomized by school either to the
intervention or to the control group. The children
in the 28 intervention school s participated in a PA
intervention consisting of three components: 1)
90 min/week of active educationa lessons; 2) 5
min/day of PA breaks during classroom lessons;
3) 10 min/day PA homework. AP in numeracy,
reading and English were measured using
standardized Norwegian national tests. Physical
activity was measured objectively by
accelerometers.

(0) It was not observed any significant effect of the
intervention on numeracy, reading, English or the
academic composite score. However, the intervention
significantly affected numeracy in childrenin the
lowest tertile of the numeracy score at baseline.

RCT, randomized controlled trial; PA, physical activity; PE, physica education; AP, academic performance
(+) The symbol means that in general there is a positive correlation/association between school-based physical activity, physical education and academic performance.
(-) The symbol means that in general there is a negative correl ation/association between school-based physical activity, physical education and academic performance.
(0) The symbol means that in general there s no correlation/association between school-based physical activity, physical education and academic performance.

2014; Kdl ¢ d., 2014; Resdand et d., 2016) did not messure the
physical education or the school-based physical activity but increased
the amount of physical education or physical activity classes offered
within the school setting. In one intervention study and one quas-
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experimentd study the school-based physicd activity was assessed by
questionnaire (Ahamed et d., 2007; Reed et d., 2010). For the last
quasi-experimenta study, sudentsfrom experimenta groupshad more
physca active lessons and physica activity was measured by heart
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ratemonitors (Mullender-Wijnsmaet d., 2015).

The academic performancetook into account averiety of discipli-
nes (eg. mathematics, language, science, and world studies). Three
studiesused school grades (Ardoy et d., 2014; Coeet d., 2006; K&l et
d., 2014), three used achievement tests (Ahamed et d ., 2007; Carlson
et d., 2008; Mullender-Wijnsmaet d., 2015), four used standardized
tests (Bradley et d., 2013; Reed et d., 2010; Resdand et d., 2016;
Smmsetd., 2014), oneused thestudents' averageschool performance
(Kim & So, 2012), and one used alatent construct of mathematicsand
reading achievement (Stevenset d ., 2008).

Principal findings

Thedudies characteristicsand resultsare presented intable 1.

Reaults from the four cross-sectiond studies generdly support
beneficid relationships between physical education or school-based
physica activity and academic performance, with significant positive
relationships being reported in three studies (Bradley et d., 2013; Kim
& So,2012; Smmset d., 2014). Studentsthat participated in school-
basad physicd activity hed better academic performance than those
who did not participate in sports (Bradley et d., 2013). Based on this
study’s results, individua sports might confer further benefits to
academic performance. Although this study used abig sampleand a
standardized test to assessed academic performance, it is a Sudy of
week methodological qudity. In the other two studies (Kim & So,
2012; Smmset d., 2014), of moderate methodol ogica qudity, having
more classesof physica education per week waspostively corrdated
withacademic performance Inonecross-sectiond study anon-sgnificant
trendfor apogtiverdationshipwasdescribed (Coeet d., 2006). Although
theresultsfrom thisstudy were not significant it isnoteworthy thet the
academic performance (combined scores of dl disciplines) was not
affected by thetiming of physical education class enrolment.

Twolongitudina studiesmet theinclusion criteriaand hed sample
szesof 5316 and 3256 (Carlson et d., 2008; Stevenset d., 2008). The
children were followed for 5 years. The results of these studies were
incong stent with regard to therel ationship between physical education
and academic performance. Inoneof thesestudies(Carlson et d ., 2008)
girls with the highest exposure to physical education (70-300 mir/
week), versusthel owest exposure (0-35 minutesiweek), showed benefits
to their academic performance in mathemetics and reading. However,
theeffect of therdationshipwassmall, and no association wasobserved
between physical education and academic performanceamong boys. In
the other study (Stevenset d., 2008), physica education participation
wasnot significantly related to academic performance.

In both quasi-experimentd studies, of moderate methodologica
qudlity, in genera they reported asignificant and positive association
between physicd education and academic performance (Mullender-
Wijnsmaet d., 2015; Reed et d., 2010). In onestudy childrenfroman
experimental group performed significantly better on socid studies;
and adso had higher scoresonthelanguage, mathemeticsand science, but
werenot gatigticaly significant compared withthecontrol group children
(Readetd., 2010). Theother study resultsweregpparently contradicted,
becausethethird-gradegrade childrenintheintervention group scored
significantly higher on both mathematicsand reading in comparisonto
thethird-gradechildreninthecontrol group, but thesecond-gradechildren
intheintervention group scored significantly lower on mathematicsin
comparison to the second-grade children in the control group.

All intervention studieswereof strong methodol ogica qudity, and
threeof them used ad uster randomized controlled tria design (Ahamed
etd., 2007; Ardoy et d., 2014; Resdland et d., 2016). Two of thefour
intervention studies observed asignificant beneficia effect of physica
education or school-based physical activity on academic performance
(Ardoy et d.,2014; K&l et d., 2014). Increesngthenumber andintendity
of physicd education sessonsper week had apostiveeffect onacademic
performance (Ardoy et d., 2014), and two additiond physical activity
sessonsdesigned tobeengaging, enjoyable, hedth promoting, and non-
competitiveimproved thechildren’ sacademic performance (K&l etd .,
2014). Inthe other two intervention studies no significant effect of the
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intervention was observed on the academic performance (Ahamed et
d., 2007; Resdland et d., 2016). Ten to fifteen-minutes of classtime
devoted to physica activity (Ahamed et d., 2007), ninety-minutes per
week of activeeducationa |essons, and five-minutesper day of physicd
activity bresksduring classroom lessons(Resdland et d ., 2016) did not
increase academic performance, but did not compromised it either.

Discussion

The current review systematically reviewed 12 studies thet used
severd study designs, including cross-sectiond, longituding, quesi-
experimenta and interventionto addressthequestionwhether physica
education or school-based physicd activity is related with students
academic performance. The review summarizesal studiesfrom 2000
t0 2016 that met the defined criteria, regardiessof study characteristics.
Ingenerd, resultsfrom these studiessuggest that physical educationor
school-based physicd activity ispositively reated to academic perfor-
mance.

From cross-sectiona studies, the relation between physical
education or school-based physical activity and academic performance
seems to be pogtive. Two studies reported the number of physica
education classes per week (Kim & So, 2012; Smms et d., 2014).
Although the effect Szesindicated thet the relationship was rdlatively
modest, increasing the number of physica education classes per week
isthought to be beneficid to academic performance. These results of
cross-sectiond sudiesarereinforced by theresults of thelongitudina
(Carlson et d., 2008) and intervention (Ardoy et d., 2014) studies, in
whichtheincreasing number andintensity of physica educationsessons
per week had apositive effect on academic performance.

Thepositiveobserved association between thenumber of physica
education sessionsand academic performanceisparticularly importart,
because a reducing of physicd education time dlocation has been
observed (UNESCO, 2014), and the argument to support thisdecison
ismostly based onthefact that reducing physica educationandincreesing
theother disciplines dlocationtimewill improvethestudents academic
performance Although somereviewed studiesdid not show asignificant
associdtion, the results from some cross-sectiond (Coe et d., 2006),
longitudind (Stevens et d., 2008), and intervention (Ahamed et 4.,
2007; Resdland et dl., 2016) studiesindicated that physica education
and school-based physical activity was not significantly related to
academic achievement, and dedicating gpproximately 10 additiona
minutes of daily school physical activity, children’s academic perfor-
mance was not compromised. It means that physica education and
school-based physicd activity haveapostiveeffect or donot haveany
deleteriouseffect on students academic performance.

In a comprehensve revision of the association between school-
based physica activity, including physica education, and academic
performance(CDC, 2010), it wasobserved thet physical activity either
leadsto apostiveresult or to no changein academic performance. The
studies analysed dso suggest that increased time spent in physica
education is not likely to detract from academic performance even
when less time is devoted to subjects other than physica education.
Even physicd activity bresks during standard classroom ingtruction
seems to have favourable associations with attention, concentration,
academicbehavioursand academicachievement, asa soobsarvedinone
intervention study of strong methodologica quality (Ahamed et d.,
2007). Theseobsarvationsarein agreement with apreviousstudy prior
to 2000 that examined the effects of atwo-year hedth-related school
physica education program on standardized academic performance
scores (project SPARK) (Sdliset d., 1999). The program consisted of
two intervention groups receiving twenty seven to forty four-minute
additiona physica education per week, compared to thecontrol group.
It was observed that spending moretimein physical education did not
have harmful effects on standardized academic performance test in
eementary school. Furthermore, there was some evidence that atwo-
year hedthrelated physica education had sgnificant favourableeffects
onacademic performance.
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This study has some limitations thet have to be mentioned. This
review focuses only on physica education and school-based physica
activity. Although these activities can provide a generd bass for the
physical activity habits of children, they do not cover the complete
rangeof physical activitiesinwhich children can participate. Therefore,
the study results can be biases because some children could be very
activeoutsdeschool andlessactiveinaschool setting. Studieswerenot
ranked or weighted, consequently, findings from studies with wesker
designs and samdller sample Szes were given no less importance than
findings from studies with more rigorous research designs and larger
sampleszes Nonethd ess, theassessment of themethodol ogica qudlity
helped to partialy minimize these discrepancies. Finaly, the study
results are difficult to interpret and compare, because of the severa
methodol ogiesused and outcomes measured.

The gtrength of this review came from the extensgive literature
searchusing definedind usion criteriato meke advanced comparisonsof
the findings of full-text articles which passed the digibility criteria
Moreover, this review took into account and systematically reviewed
studies according to different study designs, and different methods of
asessing physical education and physica activity in aschool setting.

Conclusion

In conclusion, this study’s results support evidence of a pogtive
relationship of physicd education or school-based physica activity
with academic performance. In eight of twelve studies, with different
study designs, it was observed that physica education or school-based
physica activity have a positive effect on sudents' academic perfor-
mance. On the other hand, thereisno evidence that increasing time of
physica education or school-based physica activity had deleterious
effect on students' academic performance. Considering that education
to foster academic performance takes place normally in sedentary
environments, children spend an amount of time Sitting in classrooms
recalvingingructions Thistraditiona view contributestothereduction
of physical activity a school. However, because physicd education
and school-based physica activity may affect positively learning and
academic performance, and may impact positively on many other
important outcomes(e.g. hedlthand quality of life; physical, socid and
affective benefits), thereisaneed to increase physca activity time at
school. The increase of physica activity will contribute to improve
academic performanceand, naturally, will beimportant to enhancethe
children’'sphysica activity levels, which is so important for heath.
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