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Abstract
Purpose: The aim of this study was to compare the effects of a period of SPARK training, sports

vision training, and purposeful games on the cognitive and social skills of children aged 8 to 10 years.
Methods: This quasi-experimental study was conducted using a pretest—posttest design with a control
group. The statistical population included all children aged 8 to 10 years in District 1 of Khorramabad
City. The sample was selected through convenience—random sampling and divided into four groups
(SPARK, sports vision, purposeful games, and control). Data collection instruments included the N-
back test and the Achenbach Child Behavior Checklist (CBCL). The interventions were implemented
over eight weeks in 24 sessions. Data were analyzed using MANCOVA test.
Results: The results showed that all three interventions significantly improved cognitive performance
in the complex N-back task (P<0.05), but no significant differences were observed between their
effectiveness. This indicates the importance of structured physical activity, regardless of type, in
promoting cognitive functions. At the same time, none of the interventions had a significant effect on
simple reaction time. Moreover, SPARK training and purposeful games significantly improved
children’s social skills, which can be attributed to the interactive and group-based nature of these
activities. In contrast, sports vision training did not show a significant impact on social skills.
Conclusion: The findings suggest that structured physical activities, especially group-oriented
programs such as SPARK and purposeful games, can serve as practical and cost-effective strategies
for simultaneously enhancing children’s cognitive and social development. However, the choice of
intervention should be aligned with specific goals (e.g., improving cognition versus social skills).
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Extended Abstract
Background and Purpose

In the contemporary world, the development
of cognitive, motor, and social skills plays a
crucial role in the overall growth of children.
Providing suitable conditions in the early
stages of growth has lasting effects on
academic success, social interactions, and
mental health of children. Children aged 8 to
10 are in a period of rapid brain and physical
growth, becoming increasingly capable of
performing  complex  cognitive  tasks,
advancing motor skills, and engaging in
complex social interactions. At this stage,
structured physical activities not only enhance
children's physical abilities but also play a
central role in shaping cognitive and social
skills. Childhood is a sensitive period for the
development of cognitive and social skills, and
timely interventions can have long-term
effects on academic success and socio-
emotional adaptation in children. Given the
decline in physical activities among children
and its negative impacts on overall growth,
identifying effective training methods that
cover both motor and cognitive-social skills is
essential.

SPARK exercises, with their combination of
aerobic activities, strength training, and group
games, can  simultaneously  enhance
neuromuscular coordination and social skills.
Additionally, visual sports exercises improve
visual perception and information processing
speed, enhancing children's cognitive abilities.
Targeted games, with their interactive nature,
provide a suitable environment for practicing
communication skills, problem-solving, and
group interaction. Recent studies have shown

that physical activity-based interventions and
structured exercises can simultaneously
impact children's cognitive functions and
social skills. The SPARK program, in addition
to improving physical health, has been able to
enhance children's attention,  working
memory, and self-regulation. On the other
hand, visual sports exercises focus on
improving visual-cognitive processing and
hand-eye coordination, playing a role in
enhancing children's cognitive abilities and
attention to detail, especially during school
years. Targeted motor games, with their
interactive nature, provide a suitable
environment for the development of social
skills through cooperation, rule adherence, and
strengthening group interaction.

Therefore, the present study aims to compare
the effects of a period of SPARK exercises,
visual sports, and targeted games on the social
and cognitive skills of children aged 8 to 10.
This research is of great importance and
urgency and can serve as a scientific basis for
the development of effective interventions in
the field of physical education and cognitive
development in children. Due to the lack of
studies in this area, the main research question
is which of these methods has a more
significant impact on improving children's
social and cognitive skills.

Materials and Methods

This quasi-experimental study was conducted
using a pretest—posttest design with a control
group. The statistical population included all
children aged 8 to 10 years in District 1 of
Khorramabad City. The sample was selected
through convenience-random sampling and
divided into four groups (SPARK, sports
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vision, purposeful games, and control). Data
collection instruments included the N-back
test and the Achenbach Child Behavior
Checklist (CBCL). In the N-Back test,
participants are required to identify the current
stimulus that matches the stimulus presented
several stages back. This test was conducted in
two visual and auditory dimensions, and
working memory score and reaction time were
calculated. After recording pre-test data,
experimental groups participated in 24
sessions, each lasting 45 minutes, over a
period of two months in research
interventions. These sessions consisted of a
10-minute warm-up, a 25-minute intervention
activity, and a 10-minute cool-down.
Interventions included visual-spatial
exercises, targeted motor games, and the
SPARK program. The control group
continued with regular school activities during
this time and did not participate in any specific
training program. At the end of the period, a
post-test identical to the pre-test stage was
conducted.  The interventions  were
implemented over eight weeks in 24 sessions.
Data were analyzed using MANCOVA test.

Results

The results of the pretest x group interaction
test on cognitive (F=1.87, P=0.14) and social
(F=2.95, P=0.054) variables showed that this
interaction was not significant, confirming the
assumption of regression slope homogeneity.
Additionally, the results of the time x group
interaction test (F=3.2, P=0.145) indicated no
significant mutual effect, confirming this
assumption. Furthermore, to examine the
equality of covariance matrices, the Box's M
test was used. The results of this test
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demonstrated that the assumption of equality
of covariances or relationships between
dependent variables for all research variables
at the post-test stage was met (P > 0.50).
Therefore, all statistical assumptions,
including normality, variance homogeneity,
linearity, absence of multicollinearity,
regression slope homogeneity, and equality of
covariance matrices, were adhered to,
allowing for the main analyses to be
conducted. The findings indicated that all
three types of training interventions led to
improvements in  cognitive indicators
compared to the control group. Specifically,
Spark exercises and targeted motor games
showed the greatest increase in performance
on the InBek test, with their average scores
significantly improving compared to the
pretest, while the control group experienced a
noticeable decline. Additionally, in the
reaction time component (InBek test - time),
all three intervention groups showed a more
significant reduction in response time
compared to the control group, indicating
improved cognitive  processing  speed.
However, in social skills, no significant
changes were observed, with visual exercises
and the control group remaining unchanged,
and a slight decrease reported in the targeted
games and Spark groups.

In the InBek test (outcome), the pretest effect
was not significant, but the group effect on
post-test scores yielded a significant statistical
difference (P = 0.001). This finding indicates
that the type of intervention (targeted games,
Spark exercises, and visual sports) had a
significant impact on improving children’s
cognitive performance, explaining
approximately 45% of the variance in post-test
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changes. In the InBek test (time), neither the
pretest effect nor the group effect were
significant (P = 0.325 and P = 0.664,
respectively). Therefore, no significant group
differences in reaction time were reported after
controlling for the pretest. In social skills, both
the pretest effect (P = 0.001) and the group
effect (P = 0.001) were significant. This result
indicates that training interventions had a
strong and significant effect on improving
children's social skills, with over 42% of the
variance in changes attributed to the type of
intervention. The Bonferroni follow-up test
was used to examine group differences.
Comparing the mean scores on the cognitive
test (outcome - cognitive skill) demonstrated a
significant difference in performance between
the control group and each of the experimental
groups (targeted motor games, Spark
exercises, and visual sports) (P =0.001). Thus,
children in the intervention groups had better
cognitive performance compared to the
control group. In contrast, no significant
differences were observed among the three
intervention groups (P < 0.05), indicating that
all three training methods similarly and nearly
equally improved cognitive performance. In
comparing social skills scores, the targeted
games group and the Spark group significantly
outperformed the control group (P = 0.001 and
P=0.004, respectively). However, no
significant difference was found between the
visual sports group and the control group
(P=0.995). Additionally, the results showed a
significant difference between the targeted
games group and the visual sports group (P =
0.001) and between the Spark group and the
visual sports group (P = 0.004), with the visual
sports group performing worse compared to
the other two groups. However, no significant

difference was found between the targeted
games group and the Spark group in social
skills (P = 0.562). These results indicate that
training interventions, especially targeted
motor games and Spark exercises, had the
greatest impact on enhancing children's
cognitive and social skills, while visual sports
training had a more significant effect on
cognitive components and did not create a
significant advantage in social skills.

Conclusion

The aim of this study was to compare the
effects of three  different  training
interventions, including targeted motor games,
visual sports exercises, and Spark programs,
on the cognitive and social skills of 8 to 10-
year-old children. The results from the InBek
test showed that all three intervention methods
led to improvements in children's cognitive
performance, with a significant difference
observed between the experimental groups
and the control group. Additionally,
approximately 45% of the post-test score
variance was explained by the type of
intervention. However, no significant
statistical difference was found among the
three intervention groups, indicating their
almost equal impact on cognitive skills.

Overall, the results demonstrated that all three
interventions significantly improved
children's cognitive performance on the
complex InBek task (accuracy indicator). This
improvement is likely due to the engagement
of common cognitive components in these
interventions, such as attention, decision-
making, and working memory. However, no
significant difference in the effectiveness of
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the three interventions was observed,
indicating the importance of structured
physical activity in enhancing cognitive
functions regardless of the specific type.
Conversely, none of the interventions had a
significant impact on simple reaction time
(basic neuro-motor processing speed). This
finding suggests that improving higher-level
cognitive processes does not necessarily result
in changes in more basic levels of neural
processing, and achieving such an effect likely
requires more specialized and long-term
interventions. Targeted motor games and
Spark programs significantly enhanced
children's social skills. This can be attributed
to the interactive, group-oriented, and
cooperative nature of these activities,
providing a natural platform for practicing and
strengthening communication skills, conflict
resolution, and teamwork. In contrast, visual
sports exercises, which are individual and non-
interactive in nature, did not show a similar
impact on social skills. In general, the findings
of this study emphasize that structured
physical activity, especially in the form of
group games and comprehensive programs
like Spark, can serve as a practical and cost-
effective strategy in educational environments
for simultaneously enhancing cognitive and
social development in children. However, the
choice of intervention type should be tailored
to specific goals (e.g., improving cognition
versus social skills).
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