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Impact of regular physical activity and sportson school performanceamonggirlsand boysaged
between 6 and 10years
Impacto de la actividad fisica regular y los deportes en € rendimiento escolar entre nifias y nifios
de entre 6 y 10 afos

AminaKheraBekhechi, BelkacemKhiat
Universitédes Sciences et delaTechnologie d Oran Mohamed Boudiaf (Algérie)

Abstract. Thislongitudinal study seeksto show if sport hasan impact on the school results and also on cognitive functioning, andif this
causal link issignificantly important. An experimental group of 55 studentsthat practice out-of-school sports, at arate of 3timesaweek
and areference group of 55 studentsthat don’t practice out of school sports, their ageisbetween 6 and 10 yearsold, both maleand femae
from an elementary schools of the town of Oran (Algeria), they werefollowed during 15 month (five quarters). The socio-demographic
datawere collected by aquestionnaireintended for the students of the two groups, and the administrative school resultsat theend of each
quarter. An intelligence test of the CPM (Raven’'s Coloured Progressive Matrices) was administered at the end of the fifth trimester to
assess the main cognitive abilities in both groups. Students that practice out-of-school sports have general school averages and a
significantly higher level of intelligencethan studentsthat don’t (p < 0.05) where sport girlshave overall academic averagessignificantly
higher than sport boys (p = 0.025). Asnoted by many similar studies, the practice of aphysical-activity and sport regular seem to have
avery positiveimpact on the academic performance and also on cognitive functioning.

K eywor ds: Academic performance; Cognitivefunctioning; Physica -activity and sport; Provided education for children; Raven’sColoured
Progressive Matrices (CPM).

Resumen. Esteestudiolongitudinal buscamostrar si € deportetiene unimpacto enlosresultadosescolaresy también en el funcionamiento
cognitivo, y s este vinculo causal es significativamente importante. Un grupo experimental de 55 estudiantes que practican deportes
fuerade laescuela, aunatasa de 3 veces por semanay un grupo de referencia de 55 estudiantes que no practican deportes fuerade la
escuel g, suedad esentre 6y 10 afios, Tanto hombres como mujeresde unaescuelaprimariadelaciudad de Oran (Argelia), fueron seguidos
durante 15 meses (cinco cuartos). L os datos socio demogréfico se recopilaron mediante un cuestionario destinado alos estudiantesdelos
dos grupos'y los resultados de la escuela administrativa a final de cada trimestre. Se administré una prueba de inteligencia de CPM
(Matrices progresivasde color de Raven) al final del quinto trimestre paraeva uar |as principa es habilidades cognitivas en ambos grupos.
Losestudiantes que practican deportesfueradelaescuel atienen promediosescolaresgeneraesy un nivel deinteligenciasignificativamente
mésalto quelosestudiantesquenolo hacen (p < 0.05) dondel as chicas deportistasti enen promedios académicosgenera essignificativamente
mésaltos quelosvarones deportivos (p = 0.025). Como lo observaron muchos estudiossimilares, laprécticade unaactividad fisicay un
deporte regular parecen tener un impacto muy positivo en e rendimiento académico y también en €l funcionamiento cognitivo.
Palabras clave: Rendimiento académico; Funcionamiento cognitivo; Laactividad fisicay € deporte; Proporciond educacion paralos
nifios; Matrices progresivas de colores de Raven (CPM).

the students, just as their capacity to be focused for long
periods (De Greeff et d., 2018). Thedaily physical-activity
improves the output of the students and supports their
academic success, stimulatestheir memory, their direction of
observation and develops their capacity to solve problems
and to make decisions; it aso clearly controlsthe problems
of behavior, by adopting a positive attitude and by having
the direction of the creativity (Alvarez-Bueno et ., 2016;
Alvarez-Buenoetal., 2017; Bangshoet d., 2016).

We cannot think that the simple sport promotes the
devel opment of appropriate values, it is necessary to work
intentionally this aspect so that the relationship is positive

Introduction

The practice of the physical exercise was classically
associated with improvements of the metabolic functions
such as cardiovascular, ventilator, hormonal (Donnelly &
Lambourne, 2011; Haapda et a., 2017). Recent evidence
shows how the effects of the physical-activity on the brain
can create positive results as the improvement of the
attention, thememory and the executivefunctions (De Greeff
etd., 2018; Eseban-Corngoetd., 2015; Tomporowski et dl.,
2011; Vander Nietet d., 2014). Theselagt years, many studies
brought back the rel ation between the physical exerciseand

. . : Aguadoetd., 2015).
the notes obtained at primary, secondary and academic ( : - .
education levels (Alvarez-Bueno et al., 2016; Maureira & Itissuggested that the beneficial effects of the physical-

Diz, 2017) activity on the school output are ascribable to the

' : improvement of the cognitivefunctions, such astheattention,
the concentration and the working memory (Bezold et 4.,
2014; Esteban-Corngoet a., 2014; Rasberry, 2011; Resdland
etd., 2016).

This study seeks to show if the regular sports activity
has a positive impact on the school resultsand if this causal
link issignificantly important.

The physical-activity seemsto have apositive effect on
other determinants of academic successlikethebehavior in
class, the sdlf-esteem, the self-image, satisfaction towards
the school, thefeding of member ship of the school and their
socia interactions. Research showed that regular physical-
activity improves the school results and the productivity of
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Methods

Population

Onthewhole, 110 studentsof thetwo sexesfrom 6to 10
years old of 16 elementary schools, in class of second and
third year with return to school 2015/2016 were selected.
Students who were involved in this study after the written
approval by their parentsand the administration of theschool,
were divided into two groups: the experimenta group (55
students) which profitsfrom 3 weekly sessions of physical-
activity and sport out-of -school and the reference group (55
students) which doesnot practice any out of school physical-
activity and sport.

Experimental protocol

A survey previoudly distributed to al teachers confirmed
and validated the choice of the classes concerned: each class
had to include experienced sports students, members of
sports clubs and non-sports students.

A direct interview with each student was conducted in
order to select the two groups, the same age, the same sex
and the same socio-demographic level.

Thesetwo groupswerefollowed fromthefirst to thefifth
trimester during two school years(2015-2016 and 2016-2017),
by means of a survey submitted after each quarter: the
document contains socio-demographic, school and sports
datafor each student which isasfollows:

* The social level (working and non-separated parents,
number of siblings, no health problems, average number of
seeping hours per night)

« School averagesout of 10 (quarterly and both subjects:
mathematics and Arabic language), non-doubling, no
tutoring;

« School and extracurricular sports (nature and time);

In addition, a test on cognitive functioning (the CPM:
Raven's Coloured Progressive M trices) (Raven (1998)) was
carried out by the two groups of students (sporting students
and non-sporting students) after the last trimester (fifth
quarter) and treated by aclinical psychologist.

Statistical method

Statistical analyzes were carried out on the SPSS soft-
ware. Comparisons of means were made by statisticd tests
of thetype Mann-Whitney U (2 samples) and ANOVA at one
factor. The comparison between the two groups and the
level of intelligenceweremeasured by theLikert scale. For dl
thetests carried out the threshold of significance was set at
p<0.05.

Results

Statistically and according to the Mann-Whitney U test,
the difference is very significant (p < 0.05) for all school
averages between the two groups (Figure 1).

Thereisalargedifferenceintheoverall school averages
between sporting students and non-sporting students. The
generd quarterly, mathematicsand Arabic language averages
of thefive quartersof the sportsgroup aresignificantly higher
than those of the non-sporting group (Figure 1).

Infact, sporting studentshave agenera quarterly avera
ge of five quarters of 8.93 out of 10 against 5.99 out of 10
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Figure 1: Comparison by the Mann-Whitney U Test of the general school averagesof the 5
quarters (out of 10) of the two sports and non-sports groups * P < 0.05
among hon-sporting students. For the general averages of
the five quarters of mathematics and the Arabic language,
the sports group has a generd average of 9.16 out of 10
againgt 4.77 in mathematicsand 8.88 against 4.89 out of 10in
Arabic language.

Thus, the correlation between the overall average of the
fivequartersand theoverall average of thefivemathematics
scores (r = 0.72) is very strong. There is aso a strong
correlation (r = 0.81) between theoverall average of thefive
quarters and the overall average of the five scores of the
Arabiclanguage. That is, therel ationship betweenthe overal
quarterly average of the five quarters and the overd| avera-
geof the5 scores of the Arabic languageis stronger thanthe
relationship between the overall quarterly average of the 5
quarters and the overall average of the five marks of
mathematics.

For sporting students, the quarterly average is constant
from thefirst to thefifth quarter. While among non-sporting
students, the quarterly average is decreasing from the first
to the fifth quarter particularly in the 4th and 5th quarter
(Figure2).
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Figure 2: The evolution of the quarterly general averages of the 5 quarters (scores out of 10) of
the two sports and non-sports groups
In the sports group, the general school averages of

mathematics and the Arabic language are constant in the
five quarters. While in the non-sports group thereisasharp
decrease in the average in mathematics (from 5.43 to 3.96)
and alsofor theArabiclanguage (from 5.28t04.4) inthefive
quarters(Figure 3).
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Figure 3: The evolution of the general school averages of mathematics and the arabic language
of 5 quarters (scores of 10) of the two sports and non-sports groups
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Statistically and according to the Likert scale, the
differenceisvery sgnificant (p < 0.05) betweenthetwo groups
for theleve of intelligence. The Contingency coefficient Cc
=60 %. Sportsstudentshavean averageintelligence «Above
average» and non- sports students have amean intelligence
average.

Thereisabigdifferenceintheleve of intelligencebetween
sports students and non-sports students (Table 1). It can be
seenthat 16.40 % of sports students have a«Superior» level
of intelligence compared to 0 % of non- sports students. In
addition, thelevd of intelligence «Above average» is54.50
% among sports students against 0 % among non-sports
students. Inthe non-sporting group, thelevel of intelligence
«Medium» dominates with 85.50 % against 29.10 % at the
sports group. Findly, we note that 1.80 % of non-sports
students have alevel of intelligence «Subnormal» (equalsa
student) against 0% in the sports group (Table 1).

According to the Mann-Whitney U test, in the sports
group the overdl quarterly average of girlsis significantly
higher than that of boys (p = 0.025), and they are higher for
each quarter (Table2).

According to the + 2 test of independence, there is a
significant difference (p = 0.024) in thelevel of intelligence
between girlsand boysin the sports group: 77.80 % of girls
areinthe category «Superior» compared to only 22.20 %for
boys(Table3).

Table 1:
Comparison between the two groups and the level of intelligence by the Likert scale
Sports students Non-sports students

Level of intelligence Numbers Percentage  Numbers  Percentage
Superior 9 16.4 % 0 0%
Above average 30 54.5 % 0 0%
Medium 16 29.1% 47 83.9%
Belowaverage 0 0% 7 12.5%
Subnormal 0 0% 1 1.8%
Tota 55 100 % 55 100 %

Table2:

Comparison of general quarterly averages between girlsand boys in the sports group
General quarterly
Gender Quarter 1 Quarter 2 Quarter 3 Quarter4 Quarter 5 average
Boys 7,40 7,35 743 8,87 8,91 8,83

Girls 7,77 7,84 7,74 8,99 9,21 9,09"
*P<0.05

Table3:
Level of intelligence between girlsand boysin the sports group
Level of intelligence

Gender Superior Above average Medium Total
Boys Numbers 2 20 12 34
Percentage 22,20 % 66,70 % 75,00 % 61,80 %
Girls Numbers 7 10 4 21
Percentage 77,80 % 10% 25,00 % 38,20 %
Discussion

Students who practice regular physical activity and
sports, and athough from different schools, have a genera
school average that is higher than that of non-practitioners.
Thus, it appears that regular physical activity can improve
concentration and academic performance, or even improve
meath, reading and writing scores (Donnelly et a., 2017,
Haapalaet a., 2017). The studentswho do physical activity
perform better in school than thosewho do not (Singh et .,
2012; Van Dusen et d., 2011). In our study, this positive
effect scemsto belasting sinceit isobserved during thefive
school yearsof the study (Schmidt et a., 2017). Ontheother
hand, the high level of intelligence level of sports students
located «Above average» (54.50 %) confirmsto someextent
theinfluence of regular physical and sports practice aswell
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on the achieving better academic results than cognitive
functioning.

There is a difference in school averages between boys
(8.83/10) and girls(9.09/ 10) (Tremblay, Inman & Wilms,
2000), this can be explained by the fact that girls are more
applied in their studies. The difference is much more
pronounced for thelevel of intelligence: 77,80 % of thegirls
arein the category «Superior» against only 22,20 % for the
boys: thustheinfluence of the practice of aphysical activity
and sports The regular diet seems to have a greater impact
on the cognitive aspects of girls compared to those of boys.
Somerecent studieshave noted thisfinding (Donnelly et dl.,
2016).

InApril 2017, 24 researchers from 8 different countries
and different disciplines made a consensus statement on the
benefits of physical activity on fitness, hedlth, cognitive
opertion, thecommitment, themotivation, the psychological
wellness and the socia inclusion of the children and the
young agesfrom 6to 18 years(Bangsbo et d., 2016; Moraes
etal., 2011). A positive association between the programs of
physical exercises and academic performance has been
reported more or less regularly in the literature and meta
analyzes(Alvarez-Bueno et d., 2016; Howieand Pate, 2012;
Lambourne et d., 2013; Norris et al., 2015; Watson et al.,
2017).

One of the elements which contribute to this durable
influence seems to be the volume and the intensity of the
mestingsof sports(Marquesetd., 2017; Oliveiraet d., 2017,
Tompkinset d., 2012; Wittberg et d., 2012). Thevery postive
and stable school resultsin thetime of the sporting students
represent an additional argument to encourage the sporting
practice out-of-school inthechildren (Seavarsson et ., 2017).
This observation is more marked in mathematics compared
totheArablanguage (Alvarez-Buenoet d., 2017). Admittedly
the beneficial of physical-activity and sporting impact on
the health of the young peopleis undeniable, like his effect
on the mental one and the socia relations (Coeet a., 2013;
Oliveiraetal., 2017; Tomporowski et d., 2015), neverthel ess
wethink that thereisin our schools of thefactorswhich are
determining in this irrefutable fact. The over-populated
classes, of the teachers little trained (and sometimes not
formed by thewhole€) in pedagogy and didactic, amotivation
to study very low students make that the latter do not
concentratevery well intheir training what ead themto school
results very right means. To this must be added the
sedentarinessof themgjority of school childrenineementary
schoolsthat do not benefit from physical activities (or very
little) either insidethe school or out of school. Inthisdirection
the current hot lines for the physical-activity recommend
that the children must take part in moderate regular physical-
activitieswith vigorous during 60 minutes or more each day
(Rasberry et a., 2011). The results of a psychological test
(WISC: Wechsler Intelligence Scale for Children) on
intelligence show that students who receive 5 hours of
physical education per week scored higher than students
who received theminimum of 40 minutesof physica education
per week (Janssen et a., 2011). Thisrepresentsan additional
argument for encouraging out-of-school sportsactivitiesfor
children. Not only the children do not reach the level of
physical-activity recommended, but the schools also
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contribute to this culture of physical inactivity (Donndlly &
Lambourne, 2011; Moraleset d., 2011). During last years,
many school systems eliminated the recreations and / or
physical education fromtheir program of studiesbecause of
the increasing pressure to increase the school results
(Watsonetal., 2017).

Theregular physicd-activity could contributetoimprove
theintellectual abilities(Marqueseta., 2017; Oliveiraet d .,
2017; Vander Niet et d., 2014). It dsoimprovesthe cognitive
functions, in particul ar the concentration and thememorizing
which one knowstheimportanceinthe processesof training
(Donnelly et al., 2016; Esteban-Corngjo et .., 2015; Janssen
etal., 2014; Maureira& Diaz, 2017; St-Louis-Deschénes &
Ellemberg, 2013; Van der Fels et a., 2015). However the
positive influence of this factor on the school behavior in
general and resultsin particular isestablished for alongtime
(St-Louis-Deschénes& Ellemberg, 2013; Schmidt et d., 2017).
The children who are in physical good condition could
succeed until twice better on academic tests than those who
arenot in good physical condition (Seevarsson et ., 2017).

Recent research showstheneed to increase the physical-
activity at thechildren and theteenagerswhich can becritical
for theinversion of the current trends of the diseaseand also
for theimprovement of academic success(Basset a., 2013;
Chenetal., 2013; Tefordetd., 2012; Tompkinsetal., 2012).

Conclusion

The regular physical-activity and sport deserve to be
largely encouraged for the children, taking into account its
benefitsnot only on health, but al so on academic performan-
ceand cognitivefunctioning. It would beinterestingin future
research to determinewhat isthemost influential component
of physical activity and sport on school results to help
educators (parents, teachers ...) toimprove early learning.
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