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ABSTRACT

ghazwabm(@)

The spatial orientation, ability is very important for the child, for the development of its
executive functions such as inhibitory control and directional skills. In fact, the role of
play as a locomotive for learning and motivation is very imperative in this age group.
Our methodological choice consists of offering a teaching program around the
orientation game (OG) that takes place in the school playground. The aim of this study
was to examine the effect of OG on directional skills and inhibitory control. The
assessment was respectively conducted by Topological and Directional Relation (RTD)
and Stroop Color-Word Test -Victoria version (SCWT). Primary school students (N =
40; 7.3 years) participated in this study. They were divided into two groups: an

experimental group (20 students) and a control group (20 students). The first group
followed a 12-week orienteering game (OG) program with 3 sessions of 40 minutes per
week and the second a regular physical education program. The results of the
experimental group show a clear improvement in most of the study variables.

Contribution/Originality: The paper's primary contribution is highlights the importance of play in the spatial
and cognitive development of children, it comes in particular to measure the effect of orientation play on executive

functions such as inhibitory control and directional skills.

1. INTRODUCTION

There is currently a consensus in the scientific community about the positive effects of physical exercise on
cognition (Chang, Labban, Gapin, & Etnier, 2012). In children, it is important to determine the effects of physical
activity on cognitive functioning (Davis et al., 2011; Kamijo et al., 2012). However, using an experimental approach
to try to understand these effects on higher cognitive functions, is a very recent advance (Piepmeier & Etnier,
2015). Thus, more in-depth knowledge of the link between the type of physical activity and cognitive functioning in
children can contribute to the development of educational policies in physical education (Blair, Gamson, Thorne, &
Baker, 2005; Borella, Carretti, & Pelegrina, 2010; Curlik 2nd & Shors, 2013; Morrison, Ponitz, & McClelland, 2010).

In this study, we are going to focus on orienteering physical activity, the main challenge of which is to locate
oneself, to orient oneself, to organize oneself, and to move as quickly as possible in one's environment. The child
must organize the space according to himself (his body, his experience, his way of thinking) and perceive the

dimensions, the shape, the limits, the layout of the places, obstacles, and this being able to dispose of them according
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to their needs. This notion of space arouses in children through their cognitive functions their capacity for spatial
cognition.
Thus, the ability to orient oneself in the environment and to represent it mentally involves cognitive and
spatial skills: attention, inhibition, memory, information processing, planning, mental flexibility, etc. (Osberg, 1997).
Indeed, Péruch and Corazzini (2006) describe spatial cognition as the ability to combine spatial information
from different sources and events and to use this knowledge to estimate directions and distances and manage

movements.

2. THEORETICAL BACKGROUND
2.1. Orientation and Spatial Cognition

Knowing how to orient oneself in space, therefore, requires multiple capacities such as being in the
environment, ordering different elements of a whole, appreciating the existing relationships between oneself,
objects, and others as well as simultaneously integrating different parts of a model.

These capacities are, of course, not innate and it is only during the development that we awaken our capacity to
orient our body, to understand and to designate our position in space in relation to different landmarks (immobile,
mobile) in order to locate us and move around in the environment (Almond, 2013).

Notably, Péruch and Corazzini (2006) indicate that spatial cognition is "the ability to combine spatial
information from different sources and events, in order to use them to estimate directions and distances and manage
movements".

Thomas et al. (2005) insist on the fact that the environments mobilized, can be of different nature and describe
spatial cognition as "the acquisition, organization, use, and review of knowledge of spatial environments, whether
real or abstract, human or artificial”. Osberg (1997) defines spatial cognition as a process by which the child
perceives stores, recalls, edits, and communicates spatial images.

Spatial cognition is based on internal processes ranging from the precursor concept of "cognitive map"
proposed by Tolman (1948) to the mental models of Johnson-Laird (1983) to the current concepts of mental maps
or more generally of spatial representations.

Mental maps allow individuals to mentally represent the world around them and thus to know at any time
what their position is and which path to take to reach their goals, where the objects that surround them are located,
even if they are. They are not visible, how to orient and adapt to changes in an environment, but also how to
communicate spatial knowledge to others (Denis, Michon, & Tom, 2006).The individual is, therefore, able to make
inferences, for example concerning the relationships between elements and distances. By creating cognitive maps,
the individual performs a dynamic process involving the acquisition, maintenance, internal manipulation, and use of
information about the external environment (Golledge, 2004).

Thus, several operations, not completely hierarchical, can be implemented by an individual in the construction
of his spatial representation until the implementation of real, cognitive maps (Lockman & Pick, 1984) through be
three operations:

e Reversibility, which consists of being able to travel in both directions.

e Transitivity, that is to say, the subject's capacity, which can go from point A to point B and from point B to
point C, to be able to go from point A to point C without necessarily passing from point B.

e And the skill of deviation which allows the subject to find different paths to go from point A to point C.

Thanks to these last two skills, an individual will be able to begin to create different routes. However, as long
as no link is made between these different journeys, they will remain uncoordinated and there will be no real
construction of a cognitive map. It is only when links between these different paths and landmarks will be created

that we can truly speak of as a cognitive map.

65
© 2021 Conscientia Beam. All Rights Reserved.



Journal of Sports Research, 2021, 8(2): 64-74

2.2. Inhibitory Control as an Executive Function

Executive functions refer to the cognitive processes necessary for goal-directed cognition and behavior, which
develop across childhood. They can be defined as a set of high-level cognitive processes that govern goal-directed
actions and adaptive responses to new and/or complex situations (Miyake et al., 2000). These cognitive control
processes are called upon when we have to concentrate on a task, memorize and manipulate information, adapt to
new environments or rules, and more generally when habits or automatisms are not sufficient to achieve these goals
(Diamond, 20183).

We invoke these cognitive functions: - planning/organizing- Updating working memory - cognitive flexibility
— inhibitory control.

We are going to develop only this last executive function that we have found useful to investigate in this study.
Inhibitory control is the ability to prevent oneself from producing an automatic response, to stop the production of
an ongoing response, and to rule out stimuli irrelevant to the current activity. It is an active mechanism of
suppression (Posner & Rothbart, 1998).

Indeed, this executive function allows the temporary suppression of an automatic, habitual, and dominant
response. [t prevents the entry of parasitic information and focuses on that which is necessary to act, think, etc. It
acts as a filter in working memory. For Harnishfeger (1995) there are two kinds of inhibition: motor (which
concerns motor aspects) and conceptual (which has the function of blocking irrelevant information to achieve a
goal). It is considered to be a determining factor in cognitive development in childhood (Dempster, 1992).

Studies involving interference tasks have shown that subjects' performance on a visual working memory task
decreases when a visual interference task is administered at the same time. This is not the case if it is a spatial
interfering task. This is the reverse profile for a spatial working memory task: a spatial stimulus affects a spatial

task, not a visual task (Logie & Marchetti, 1991).

2.3. Orienteering Game

While enhancing the role of play as a locomotive for learning and motivation, this methodological choice
consists of offering a teaching program around the orientation game. For the development of this program, we have
developed situations based on academic skills through the solicitation of executive functions (inhibitory control).
The game takes place in the school playground between 4 teams.

It begins with a compass drawn on the ground in the middle of a mini orienteering course with markers in the
form of a writing whiteboard. Then, each team must correctly arrange the directions of its different movements
using a compass according to the various situations proposed.

Thus, in the present study, our objective was to examine the effect of practicing orienteering on directional
skills and inhibitory control. Our hypothesis presupposes that practicing the orienteering game will induce positive

changes in children aged 7.3 in their directional skills and inhibitory control.

3. MATERIAL & METHODS
3.1. Partictpants

Forty students had voluntarily participated in this study. They are schooled in both mixed classes of the second
year of primary school, each one containing twenty-two students. The classes belong to the same public school and
with two different teachers. But we chose two teachers with the same basic training and with the same number of
years’ experience. To this end, we arrange to work with an experimental group and a control group.

The average age of the participants is 7.3 years. These children attend a public primary school. Their middle
parent sociocultural level is defined by the father's job. All these participants are considered normal and well-
adjusted to schooling. They are all in the classes corresponding to their chronological age and are average students

for all school subjects. Their parents were informed and give their agreement signature about the participation of
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their children in the experimental research, and they have the opportunity at any time to withdraw their children
from it. The results of this research guarantee anonymity and confidentiality, and the parents may be aware of their

children’s skills assessment.

3.2. Data Collection and Analysis

Our procedure would be of a quasi-experimental type and based on an orienteering game. Our intervention
program was spread over 12 weeks, with 8 sessions of 40 minutes per week. The control group followed
conventional learning, respecting the same hourly volume as the experimental group.

This program is used to, provides these children with orienteering games that challenge their directional skills and
cognitive functions through played learning situations. In this study, we used two tests, namely

e RTD (Topological and Directional Relation Test by Barry (2010):

The segment or Directional Cueing Test examines children's directional skills. The child should then follow a
presentation by 11 half-sun segments, each segment being separated by an angle of 18° initially listed on a sheet
"refer" which is laid flat on the table and oriented in portrait, try to minimize the place of a single item on a separate
sheet "stimulus". After passing reference to right over, the examiner inverts the reference sheet and stimulus leaves
and starts executing it, to refer to the left.

o StroopColor-Word Test -Victoria version (SCWT; Lima, Azoni, and Ciasca (2011); Spreen and Strauss (1998)

This test assesses the ability of inhibitory control and selective visual attention. We used the four color version
(Jhi ,d)ji ,Jﬂi ,,)»«'455) and 24 stimuli in each of the three parts

e "Color card" (card A): with four-color four colors, using a pseudo-random order.

e "Word card" (card B): with the color names printed in the corresponding colors.

e "Word color card" (C card): with colored names, but printed in different colors, for example, the word
"green" printed in blue.

The scores (time /four-colors obtained for each of the cards). Other additional scores were calculated from the

previous ones:

e Facilitation: the facilitation process obtained from the presentation of congruent stimuli. The score is
obtained by subtracting the time (facilitation-time) and the error scores (facilitation-score): "color card" -
"word card".

e Interference: which represents the “Stroop” effect due to the incongruous situation of the test? The score is
obtained by subtracting the time (interference-time) and the error scores (interference errors): "color word
map" - "color map".

In fact, for all tests, the child is interviewed individually in a bright and quiet room of his school in which he is
sitting comfortably at a table facing the examiner. The tests and retests were taken at 8 am in the same classroom.
It should be noted that after one day of the end of the learning program, the three cognitive tests were taken again
for the two groups.

The procedures and methods used in the ASK study conform to the ethical guidelines defined by the World
Medical Association's Declaration of Helsinki and its subsequent revisions. The study protocol was approved by
The Regional Committee for Medical Research Ethics. We obtained written consent from each child's parents to all

testing.

3.8. Statistical Methods
We proceeded with a normality test, which showed that the distributions are skewed for all variables/tests. So
we used the calculation of the median *+ the interquartile range. Likewise, we used the Mann-Whitney test to

compare the two groups and the Wilcoxon test for the comparison between test and retest.
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The size of the sample effect (r) was calculated. Measures of the size of the sample effect are interpreted: r>
0.10, [small]; r> 0.30, [medium7; and r> 0.50, [large].

For Gaussian distributions, the mean and standard deviation were calculated and then proceeded by the
analysis of the ANOVA for repeated measures (e.g., learning effect) at one factor (e.g., experimental group vs.
controls). In order to verify the power of the tests performed during the ANOVA, a study of the effect of the sample
size "effect size" (d) was established using the software GPOWER software (Bonn FRG, Bonn University,
Department of Psychology) (Erdfelder & Bredenkamp, 1994).

A d <0.2 is described as a "weak" effect, between 0.2 - 0.6 "medium", between 1.2 - 2.0 strong and greater than
2.0 as "very strong". (Hopkins, 2002)

We also calculated the delta variation (A) between the test and the pretest with the formula [A = test-retest]
and the percentage of the delta variation (A%) with the formula [A% = ((retest-test) / test) x 1007]. The results are
considered significant when the probability is less than or equal to 0.05% (p < 0.05). We used SPSS 20.0 software

and Microsoft Excel 2016 for the calculation and statistical analysis.

4. RESULTS
4.1. RTD Test Results
The results show that initially (before learning) there is no intergroup difference (in both control and

experimental group) in all of the variables studied Table 1.

Table-1. U Mann-Whitney test, comparison between the two groups before training (RTD Test).

To To .
Mann- | correct R Toerror | TOerror TomirrorR| correct L TO mirror | TOerror To
. at 18°R | > 18°R at 18° L > 18°L | mirrorL
Whitney
U 164.00 189.50 187.50 165.50 188.50 193.00 190.00 198.00
Z -1.027 -0.806 -0.386 -0.984 -0.326 -0.200 -0.350 -0.059
r 0.162~ 0.048 0.061 0.156~ 0.052 0.082 0.055 0.009

Legend: (R) right; (L)) left; (T0) before learning; ('I'1) after learning; (r) sample size eftect; (~) r>) r70.10, [small]; (> 0.30, [medium7; and (+) r>
0.50, [large].

In addition, the intragroup study showed a significant difference after learning whether for the experimental or

control group Table 2.

Table-2. Wilcoxon test, comparison between the test (T0) and the retest (T'1) for the two groups after learning (RTD Test).

Group / T1 Correct | Errorat | Error> Correct
MirrorR Error18°L | Error>18°L | MiroirL
vs To R 18°R 18°R L
7 |-2.887*%*% | -2 449% | -2.338% | -0.816 | -2.236% -1 -1.842 -0.447
Control
r| 04566~ | 0887~ | 0.869~ | 0.129~ | 0.8354~ 0.158~ 0.212~ 0.071
. Z | -8.964%% | —3.999%* | _4,119%* | _3.866%* | -3.948%* | -3 .875%* -3.557*% | -3.946%*
Experimental
r| 0.627+ | -0.632+ | 0.651+ | 0.611+ | 0.623+ 0.618+ 0.562+ 0.624+

Legend: (R) right; (L) left; (T0) before learning; (T'1) after learning; (r) sample size eftect; (~) r>) r~0.10, [small]; (> 0.30, [medium7]; and (+) r> 0.50,
[broad]; * Significant difference from pre-learning at p <0.05; ** p <0.01.

Thus, the statistical study showed that for the control group, there is a significant difference at p <0.05 for the
variables: correct on the right, error at 18° on the right, error> 18 ° on the right, and items correct on the left
between the test and the retest. As for the experimental group, there is a significant difference at p <0.01 for all
variables. Furthermore, the intergroup comparison after the training showed a significant difference at p <0.01

between the two groups Table 3.
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Table-3. U Mann-Whitney test, comparison between the two groups after training (RTD Test).

Mann- T1 T1 error | T1 error | T1 mirror T1 T1 error | T1 mirror
Whitney| correct R | at 18° R | > 18°R R correct L | at 18°L L
U 1.00 48.00 78.00 32.50 5.00 49.00 60.00
Z -5.466H#H |-4.271H# |-3.653HH# | -4.792H# | -5.334#H# | -4.204H# | -3.940H##
R 0.864+ 0.675+ 0.578+ 0.758+ 0.843+ 0.665+ 0.623+

Legend: (R) right; (L) left; (T1) after learning; (r) sample size effect; (~) r>) r~0.10, [small]; (> 0.30, [medium7; and (+) r> 0.50,
[broad]; # Significant difference from the control group at p <0.05; ## p <0.01.

Likewise, the U Mann-Whitney test shows a significant difference at p <0.01 with regard to the delta variation

for the two groups Table 4.

Table-4. U Mann-Whitney test, comparison of the delta variation between the two groups (RTD Test).

R DV DV error | DV error | DV mirror DV DV error | DV error DV
correct R at18° R >18°R R correct at L at 18 L > 18°L mirror L
U 1.50 17.00 45.00 45.00 4.50 36.50 83.00 49.00
Z | -5.43H# -5.08## -4.48H# -4.62 H# -5.48H# -4.63H# -3.65## -4.30H#
r 0.859+ 0.803+ 0.708+ 0.780+ 0.859+ 0.782+ 0.577+ 0.680+

Legend: (R) right; (L) left; (DV) delta variation; (r) sample size effect; (~) r>) r=0.10, [small]; (> 0.30, [medium7; and (+) r> 0.50, [broad]; # Significant
difference from the control group at p <0.05; ## p <0.01.

Table 5 summarizes the results of the RTD test for the different variables studied.

Table-5. Medians and interquartile ranges of study parameters before and after training for the two groups (RTD Test).

P Control Group (N = 20) Experimental Group (N = 20)
arameters

Before | After A (A%) Before ‘ After A (A%)
Number of correct answers R|  5%1 | 5+1%*%| 0.50 (11.83%) 512 | 9X2**HH | 4.15 (89.41%)HH
Number of errors at 18 ° R 82 | 8£2* | -0.80(-10%) |8*1| 11 A | -01.80 (-59.16% ) H#H#
Number of errors > 18° R 1£1 1+0* | -0.35 (-20%) 1£1 | OX1%*## | -01.10 (-88.33% )##
Number of mirrorsR 2+1 2+1 0.10 (00%) 111 | OXI**## | -01.25 (-79.16% ) ##
Number of correct answers L | 5%1 5+2% | 0.25 (05.33%) 52 | 9xe**HH | 03.80 (86.91%)H#
Number of errors at 18 °L 3+2 312 | -0.10 (-04.16%) 32 | 1£1%*4# | -01.80 (-57.83%)H#
Number of errors> 18° LL 1+1 1+1 -0.15 (-10%) 111 | OXI**## | -00.80 (-62.50% ) ##
Number of mirrorsL 2+1 242 0.05 (01.66%) 2+1 | OX1**H## | -01.85 (-73.33% ) #H#

Legend: (R) right; (L) left; (A%) delta percentage; * Significant difference from pre-learning at p <0.05; ** p <0.01; # Significant difference from the control group at
p <0.05; ## p <0.01.

2.2. Resultsof SCWT Test

The results of the SCWT test show that there is no significant difference between the two groups before
training Table 6.

Table-6. Test of U Mann-Whitney, comparaisonbetween the twogroups beforetraining (SCWT Test).

o h Facilitati
CC CC NC NC IC Facilitat acttatio pierference |Interference
Mann- . . IC . . n .
Whitne Error | Time |Error | Time ErrorTo Time |ionError Time Error Time
Y| To To To To To To To To To
U 198.00 189.50 |183.00 | 199.50 197.50 200.00 190.00 189.50 187.50 185.00
V4 -0.078 |-0.284 |-0.546 |-0.014 -0.074 0.000 -0.835 -0.284 -0.364 -0.406
R 0.012~ |0.045~ |0.086~ [0.002~ 0.012~ 0.000~ 0.053 ~ 0.04:5 ~ 0.057 ~ 0.064~

Legend: (CC) Congruent condition; (NC) Neutral condition; (IC) Incongruent condition; (r) sample size effect; (~) r>) r(10.10, [small]; (> 0.30, [medium7; and
(+) r>0.50, [large].

For the intragroup comparison, the results show a significant difference at p <0.05 for the control group and

the experimental group Table 7.

69
© 2021 Conscientia Beam. All Rights Reserved.



Journal of Sports Research, 2021, 8(2): 64-74

Table-7. Wilcoxon test, comparison between the test (T0) and the retest (T'1) for the two groups after training (SCWT Test).

Group / CcC CcC NC NC IC IC Facilitation | Facilitation | Interference | Interference
T1 vs ToO Error Time Error Time Error Time Error Time Error Time
trol V4 -1 -3.046%* | -0.707 -3.499%* | -0.782 -2.922%%* 0.000 -0.36 -0.58 -0.112
contro
R 0.158~ 0.482~ 0.112~ 0.553+ 0.124~ 0.462~ 0.000 0.057 0.092 0.018
. Z -1.633 -8.555% -1.667 -8.926%* | -2.456% -3.928%%* -0.302 -2.121 -1.551% -0.65%
Experimental - - - -
R 0.258~ 0.562+ 0.264~ 0.621+ 0.388~ 0.620+ 0.048 ~ 0.335~ 0.245~ 0.108~

Legend: (CC) Congruent condition; (NC) Neutral condition; (IC) Incongruent condition; (T0) before learning; (T1) after learning; (r) sample size effect ; (~) r>) r(10.10, [small]; (> 0.30, [mediumJ; and (+) r> 0.50, [broad]J; *
Significant difference from pre-learning at p <0.05; ** p <0.01.

Table-8. U Mann-Whitney test, comparison between the two groups after training (SCWT Test).

FA FA FB FB FC FC Facilitation Facilitation | Interference | Interference
Mann-Whitney Error Time Error Time Error T1 Time T1 Error Time Error Time
T1 T1 T1 T1 T1 T1 T1 T1
U 170.00 173.00 168.00 141.00 187.00 131.50 189.00 190.00 192.00 177.00
7 -1.416 -0.782 -1.114 -1.607 -0.403 -1.858 -0.562 -0.272 -0.256 -0.623
R 0.224~ | 0.116~ | 0.176~ 0.254~ 0.064 0.294~ 0.057 0.048 0.040 0.099

Legend: (FA) color card; (FB) word card; (FC) color word card; ('I'1) after learning; (r) sample size eftect; (~) r>) r[10.10,
[small7; (> 0.30, [medium7; and (+) r> 0.50, [large].

Table-9. U Mann-Whitney test, comparison of the delta variation between the two groups (SCWT Test).

. DVCC | DVCC DV DN DN 12N .I?V . DYV Facilitation DYV Interference DYV Interference
Mann-Whitney q NC IC IC Facilitation q .
Error Time NCError . . Time Error Time
Time Error Time Error
U 190.00 156.50 182.50 117.00 183.50 100.00 181.50 187.50 171.00 166.50
V4 -0.409 -1.186 -0.560 -2.260 # -0.474 -2.720 H# -0.561 -0.339 -0.878 -0.908
R 0.065 0.187~ 0.089 0.357~ 0.075 0.430~ 0.089 0.054 0.139~ 0.144~

Legend: (CC) Congruent condition; (NC) Neutral condition; (FC) Incongruent condition; (DV) delta variation; (r) sample size effect; (~) r> ) rl0.10, [smallJ; (> 0.30, [mediumJ; and (+) r> 0.50, [broad]; # Significant
difference from the control group at p <0.05; ## p <0.01.

© 2021 Conscientia Beam. All Rights Reserved.
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In addition, the intergroup comparison after training shows no significant difference, Table 8.
On the other hand, there is a significant difference at p <0.05 between the delta variations of each group Table 9.

The following table summarizes the results of the SCWTTest Table 10.

Table-10. Medians and interquartile ranges of study parameters before and after training for the two groups (SCWT Test).

Group control (n: = 20) Groupexperimental (n. = 20)
Before After A (A%) Before After A (A%)
CCError 0+0 0£0 -0.10 (-83.33%) 0+0 0+0 -0.20 (-80.00%)
CC Time 21%17 | 20%15 ** | -3.00 (-12.85%) | 23%9 1916 ** -4.80 (-20.69%)
NCError 0*1 0x1 -0.10 (-20.00%) 0x1 0£0 -251100 (-55.56%)
NC Time 24+7 21%5 ** | -3.40 (-18.71%) | 23.5%6 20+3 ** -5.05 (-20.40%) #
IC Erreur 0+2 0%1 -0.20 (-22.22%) 0%2 ox1* -0.50 (-52.63%)
IC Temps 38113 |388.5110 ** | -3.25 (-19.12%) | 88.5+15 | 27.5+9 ** |-7.45 (-20.61%) ##
Facilitation Error | 0+£0 0t1 0.00 (0.00%) 0t1 0+0 0.05 (-25.00%)
Facilitation Time | -3.5£20 -2+16 0.40(- 27.59%) | -1.5%10 0+3 0.25 (-16.13%)
InterferenceError | 0+2 0%1 -0.10 (-16.67%) 0%2 0%1 * -0.30 (-42.86%)
InterferenceTime | 17.5£18 | 13.5+13 | -0.25 (-2.08%) 1114 9+16 -2.65 (-20.46%)

Legend: (CC) Congruent condition; (NC) Neutral condition; (IC) Incongruent condition; (A%) delta percentage; * Significant difference from pre-learning
at p <0.05; ** p <0.01; # Significant difference from the control group at p <0.05; ## p <0.01.

5. DISCUSSION

We note that the originality of our choice is due to the fact that OG as such differs from the activities proposed
in the works focused on t acute effects of physical exercise and its impact on higher cognitive functions (Chu,
Alderman, Wei, & Chang, 2015; Davranche, Brisswalter, & Radel, 2015; Howie, Schatz, & Pate, 2015; Pontifex,
Parks, Henning, & Kamijo, 2015).

The main findings from this study were:

Firstly, the benefits of practicing orienteering on directional skills. Analysis of the RTD Test results confirms
them for all variables at p <0.05. Our results are consistent with the propositions of which mention that movement
is at the source of spatial knowledge. In the same sense, they described a space of action, sensorimotor, followed by
a space of representation which becomes more and more complex as a result of experience and neuropsychological
maturity. Thus, the solicitation of perceptual and motor functions contributes to the construction of space in
children (Feuillerat, 2005). Otherwise, the child acquires during his development, first, the ability to orient his body,
then to understand and designate his position in space, and finally to locate himself in the environment until
developing a real representation of, space.

We also found that the intergroup comparison showed a significant difference aft, her learning at p <0.01 for
all the variables studied in favor of the experimental group (number of correct responses to R: A% control = 11.83%
vs. A% experimental = 89.41%). This allowed us to conclude that the pupils who participated in our learning
program (OG) enjoyed better improvement than those who followed the regular learning program.

On the other hand, the results of the present study also confirm that the practice of OG has a positive effect on
the inhibitory capacity in children: indeed, the analyses have shown a significant difference at p <0.01 for variables
(Congruent condition, Neutral condition, Incongruent condition) relating to the two groups. However, the
comparison of intragroup facilitation and interference scores, showed that there was no significant difference except
for the variable interference error at p <0.05 in favor of the experimental group.

This result confirms the improvement of the inhibitory control following the practice of OG against the control
group which was not mentioned as a significant gain in the Stroop effect (interference score).

Moreover, the analysis of the delta percentage showed that the experimental group benefited from a more
considerable decrease in terms of error or / and time during the facilitation and interference scores (e.g., facilitation
A% control error = 00.00% vs A% experimental = -25.00%, facilitation time A% control = - 27.59% vs A%

experimental = -16.13%, interference error A% control = -16.67% vs A% experimental = -42.86 %, time interference

71
© 2021 Conscientia Beam. All Rights Reserved.



Journal of Sports Research, 2021, 8(2): 64-74

A% control = -02.08% vs A% experimental = -20.46%). This led us to conclude that the control group certainly
benefited from a gain in error and time measurements in all the variables of the SCWT Test (except for the error
facilitation variable) following their participation in regular learning. However, this gain was less significant
compared to that of the experimental group.

This is furthermore supported by intervention studies, where participation in enhanced physical activity in regard
to cognitive- and motor challenges, have been shown to have better effects on executive functions compared to
physical activity without this enhancement (Pesce et al., 2016). Certainly, all these studies agree on the benefits of
the practice of physical activity on executive functions and subsequently on the child’s inhibitory control. However,
these conclusions must be interpreted with a certain reserve since the parameters of the intervention (nature,

duration, frequency, and intensity) were all different.

6. CONCLUSION
This study is one of the rare works that have been interested in studying the effect of the practice of specific
activity on the cognitive functioning and directional skills of the child, but additional studies are essential to put all

the wealth of PA at the service of cognitive and motor needs of children at school.
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