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Background: Since the expansion of new technologies, the development of media literacy, and the
lack of sufficient movement of people have led to motor illiteracy, the use of new educational
approaches can increase the level of children's physical literacy.

Aims: The purpose of the present study was to investigate the efficacy of cognitive-motor
intervention on physical literacy and enjoyment of physical activity among female students in a two-
month follow-up plan.

Methods: The present research is semi-experimental. The statistical population included female
students aged 10 to 12 years old in Yazd city, 40 of them (20 in the experimental group, 20 in the
control group) using the purposeful sampling method and performing physical literacy tests and
completing the enjoyment of physical activity questionnaire by Moore et al. (2001) participated in
this research in the form of pre-test, post-test, and follow-up. The experimental group participated in
the cognitive-motor program for 18 sessions, 3 sessions per week, and the control group did their
usual activities and did not receive any intervention. Data analysis was performed using mixed
analysis of variance with repeated measurement and independent t-test at a significance level of
p=<0.05.

Results: The results showed that the participants of the experimental group performed better in
physical literacy and enjoyment of physical activity in the post-test and follow-up than the pre-test,
but in the control group, there was no significant difference between the pre-test and post-test scores.
Also, comparing the groups, the results showed that the participants of the experimental group
performed better than the control group in terms of motivation in physical literacy and enjoyment of
physical activity.

Conclusion: According to the findings of the present study, cognitive-motor intervention can be used
to develop physical literacy and increase the enjoyment of physical activity in female students.
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Introduction

Cognitive-motor intervention is an approach to
physical literacy that focuses on the relationship
between cognitive and motor skills. It has been found
to Dbe effective in increasing motivation and
enjoyment of physical activity among female students
(Gallotta et al., 2015). This approach can help female
students to develop their physical literacy, increase
their confidence in physical activities, and create
positive experiences while engaging in physical
activity (Harvey et al., 2016). Cognitive-motor
intervention has been found to be particularly
effective for female students who have low self-
efficacy in physical activities or lack of motivation
for exercise. By introducing cognitive-motor
interventions such as goal setting, problem solving,
and creative thinking, these students can develop a
better understanding of how their body works and
increase their enjoyment of physical activities. This
increased motivation can lead to more successful
outcomes when participating in sports or other forms
of exercise (Mokaberian et al., 2018). Motivation is a
key factor in physical literacy, which is the ability to
move confidently and competently in different
environments and situations. Physical literacy can
enhance one's health, well-being, and quality of life.
However, many people lack the motivation to engage
in regular physical activity or to learn new skills.
Therefore, it is important to understand what
motivates people to be physically literate and how to
foster this motivation in oneself and others. Physical
literacy is defined as "the motivation, confidence,
physical competence, knowledge and understanding
to value and take responsibility for engagement in
physical activities for life" (Whitehead, 2010, p. 29).
According to this perspective, physical literacy is not
only a set of skills, but also a disposition and attitude
towards physical activity that can enhance well-being
and quality of life.

One of the factors that can affect the enjoyment of
physical activity is the use of game-based
interventions, which has not been paid attention to in
research (Kalaja et al., 2010). Formal and organized
activities have been used in most of the studies, so it
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seems that the use of game-based activities can have
an effective role in children's enjoyment. In addition,
considering the importance of physical literacy and its
role in the health of students and the health of society,
the current research answers the question that what is
the effect of cognitive-motor intervention on physical
literacy and enjoyment of physical activity among 10-
12-year-old female students?

Method

The current research method was a semi-
experimental type with a pre-test-post-test design and
a two-month follow-up, in which the effect of
cognitive-motor intervention on motivation in
physical literacy and enjoyment of physical activity
of female students was investigated. The statistical
population of this research included female students
of Yazd City with an age range of 10 to 12 years. Due
to the large size of the population and the cost of the
research implementation process, the purposeful
sampling method was used to select the sample. Forty
female students from District 1 of Yazd City were
selected according to the research purpose. Inclusion
criteria into the research, we can mention physical
and mental health, satisfaction from parents, and
absence of any disease, and among the exclusion
criteria, we can mention the incompleteness of
physical literacy questionnaires, and unwillingness to
continue cooperation of the participants. After
selecting the statistical sample, the pre-test (test of
physical literacy and enjoyment of physical activity)
was performed, and the participants were randomly
assigned to two control and experimental groups (20
people in each group). The participants of the
experimental group participated in the cognitive-
motor training protocol. The duration of the
intervention was 6 weeks, with 3 sessions of 60
minutes per week. In this research, the constructs of
the Canadian physical literacy model (daily activities,
physical competence, motivation, self-confidence,
knowledge, and understanding) were used to evaluate
physical literacy. This tool was designed by
Langmuir et al. in 2015 in four main scales.
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Results
The minimum and maximum age of the participants

in this research was 10 to 12 years. Demographic
characteristics of the participants included age (SD =
1.31, M =10.9), body weight (SD = 3.20, M = 36.15),
and height (M = 146.3, SD = 3.16). Also, the
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normality of the data was confirmed using the S-K
test at a confidence level of 95%. In addition, the
results of Muchly's test were equal to (2 =10.131) and
the results of Levin's test were equal to (P = 0.646),
so the assumption of equality of variances and within-
group covariance matrix was met.

Table 1. The results of the mixed analysis of variance test with repeated measurements to evaluate the physical literacy and enjoyment of
the physical activity of the groups in the test stages

Variable Source SS DF MS F P 21 POWER
Time 23.450 2 11.725 8.098 0.001**  0.176 0.952
Daily activity Group 26.08 1 26.08 5.710 0.022**  0.131 0.644
Time *Group 54.517 2 27.258 18.827  0.001**  0.331 0.999
Time 132.517 2 66.258 33.721 0.001**  0.470 0.999
Physical abilities Group 267.008 1 267.008  13.724  0.001**  0.265 0.950
Time *Group 92.817 2 46.408 23.619  0.001**  0.383 0.999
Motivation and self- Time 108.754 2 54.377 23.708  0.001**  0.384 0.999
confidence ~ Group 141.919 1 141.919 8.786 0.001**  0.231 0.568
Time *Group 82.316 2 41.316 17.23 0.001**  0.312 0.999
Knowledge and Time 90.067 2 45.023 47.623  0.001**  0.556 0.987
understanding Group 17.231 1 17.231 6.451 0.001**  0.123 0.456
Time *Group 20.067 2 10.023 10.610  0.001**  0.218 0.985
Time 779.067 2 389.60 41.84 0.001**  0.524 0.999
physical literacy Group 215.533 1 215.533 17.31 0.001**  0.313 0.982
Time *Group ~ 771.117 2 385.55 41.40 0.001**  0.521 0.999
Enjoyment of Time 566.117 2 283.058 21.65 0.001**  0.263 0.999
physical activity Group 448.533 1 448.533 4.40 0.042**  0.104 0.535
Time *Group  344.517 2 172.251 13.17 0.001**  0.252 0.995

As can be seen in Table 1, the findings related to the
mixed analysis of variance with repeated
measurement to examine the components of physical
literacy showed that the main effect of time, group,
and time*group interaction is significant. This means
that the selected cognitive-motor intervention has a
significant effect on the level of physical literacy and
enjoyment of physical activity of 10-12-year-old
female students. Considering that the effect of time
and group is significant, Bonferroni's post hoc test
was used to compare the stages of the test (pre-test,
post-test, follow-up), and an independent t-test was
used to compare two groups. The results of the
Bonferroni test showed that in daily physical activity
(post-test (P=0.001), follow-up (P=0.001)) physical
competence  (post-test  (P=0.001), follow-up
(P=0.001)) motivation and self-confidence (post-test
(P=0.003), follow-up (P=0.011)), knowledge and
understanding  (post-test (P=0.001), follow-up
(P=0.001)), physical literacy total score (post-test)
(P=0.001), follow-up (P=0.001)) and enjoyment of
physical activity (post-test (P=0.001), follow-up

(P=0.001)) the experimental group performed better
in the post-test and follow-up stages compared to the
pre-test. However, the difference between post-test
and follow-up was not significant in any of the
examined components. Also, in the control group, no
significant difference was observed in any of the
variables in the different stages of the test.

Conclusion

With the development of new technologies, the
development of media literacy, and the lack of
sufficient movement of people, the world is moving
towards a lack of motor literacy, and this is an
alarming issue that has sensitized the thinkers of the
world and international organizations to this issue
(Mohammadi et al., 2021). On the other hand, if
physical literacy is improved to a desirable level, it
can guarantee optimal participation in sports and
physical activity throughout people's lives, so it is
necessary for physical education to gain its identity
and place in the education system. Since the
expansion of new technologies, the development of
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media literacy, and the lack of sufficient movement
of people have led to motor illiteracy, the use of new
educational approaches can increase the level of
children's physical literacy. The purpose of the
present study was to investigate the efficacy of
cognitive-motor intervention on motivation in
physical literacy and enjoyment of physical activity
among female students in a two-month follow-up
plan. The results of this part of the research are in line
with the results of studies by Mashini et al. (2020),
Mohammadi et al. (2021). The effect of cognitive-
motor intervention on the sub-structures of daily
behavior,  physical competence,  motivation,
knowledge, and understanding of the physical literacy
model was significant in the post-test and follow-up
stages. According to the Canadian model of physical
literacy, daily behavior, and physical competence
have a strong relationship with the amount of physical
activity, which is in line with the results of this part
of the study. Another finding of this research was the
existence of a significant effect of motivational
cognitive-motor intervention. There are few studies in
this field; but in general, our findings are in
accordance with the physical perception scale part of
the study by Gehris et al. (2012) and Mirali et al.
(2019). Another finding of the present study was that
cognitive-motor intervention has a significant effect
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on the enjoyment of physical activity. Examining the
stages of the test, it was found that the participants in
the experimental group performed better in the post-
test and follow-up stages. Furthermore, comparing
the groups, the results showed that the experimental
group performed better in the post-test and follow-up
phases than the control group. The results of this part
of the research are in line with the results of studies
by Garai et al. (2009) and Harvey et al. (2016).
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