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Extended Abstract

Background and Purpose

Any method developed by psychologists for learning is referred to as cognitive and metacognitive
strategies. Cognitive strategies are designed to enhance and achieve cognitive goals, while
metacognitive strategies are responsible for overseeing and regulating these cognitive processes (1).
Developing metacognitive abilities in the early years is important because it increases children's
awareness of their learning processes. Children are typically able to develop basic forms of
metacognition after the age of three, which allows them to reflect on their thinking, recognize their
strengths and weaknesses, and apply strategies to improve their learning (2). Many learning
difficulties as well as their transmission arise from a lack of metacognitive skills and strategies (1).
Unfortunately, the number of metacognitive studies conducted in the field of movement is
significantly smaller compared to those focusing on theory and academic achievement (3-5), and this
gap is particularly evident in the field of children's development. Especially during the COVID-19
pandemic, when children were confined to their homes due to restrictions and had limited access to
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outdoor activities, there was an increased need for motor activities to enhance fundamental skills.
Therefore, the purpose of this study was to investigate the effect of home-based play (as proposed by
UNICEF (6)) combined with metacognitive strategies on learning fundamental motor skills in
children.

Materials and Methods

In this study, 84 children aged 5-8 years in Qom were randomly selected and randomly divided into
six groups. Participants did not engage in regular physical activity outside the home. The groups
included the UNICEF Games Group (UNICEF Group), the UNICEF Games Group with
Metacognitive Strategies (UNICEF Plus Group), and the Control Group, with separate age categories
for 5-6 years and 7-8 years. The Raven Progressive Matrices and New York tests were used for
cognitive and physical screening, respectively. To evaluate both fine and gross motor skills of all
participants, the Movement Assessment Battery for Children - Second Edition (MABC-2) was used
in the pre-test and post-test. The intervention consisted of 18 sessions of UNICEF-proposed quadruple
games, conducted in three sessions per week over the course of six weeks. The UNICEF Plus group
participated in these exercises with the addition of a semi-structured interview to stimulate
metacognition. The games were played at home with the help of parents, under the guidance of the
researchers. The exact method for playing the games, including videos, photos, and detailed
explanations, was provided to the parents, and any ambiguities were clarified to ensure proper
implementation. These four games included in the intervention were "Obstacle Race," "Wash Away,"
"Make Believe," and "Build-a-Snack." Participants played these games for one hour in each session,
with 30 minutes allocated to the "Obstacle Race" (an 8-station game) and 10 minutes for each of the
other three games. For the UNICEF Plus group, the metacognitive interview was conducted by the
parents, but only for the "Obstacle Race" game and within the 30-minute training period dedicated to
that game. The control group did not engage in any exercises. After the intervention, the MABC-2
test was administered again. For statistical analysis, Mixed ANOVA and ANCOVA tests were used.
Paired comparisons were conducted using the Bonferroni post hoc test. The significance level was
set at P<0.05.

Findings

The results of Kolmogorov-Smirnov test showed that the data follow a normal distribution. A Mixed
ANOVA test was used to evaluate the effects both within and between subjects. The results showed
that the main effect of exercise was significant (F (1.67) = 41.85, P<0.001, I]2P = 0.560). The results
of the Bonferroni post hoc test for pairwise comparisons revealed that in the 5 to 6-year-old age group,
there was a significant difference from pre-test to post-test in both the UNICEF group (P<0.001) and
the UNICEF Plus group (P<0.001), indicating an improvement in scores. However, there was no
significant change in the control group (P = 0.900). In the 7 to 8-year-old age group, significant
differences were also observed between the UNICEF group (P<0.001) and the UNICEF Plus group
(P<0.001), with improvements in scores in both groups. As in the first age group, there was no
significant difference in the control group (P = 0.511). The results also show that interaction effect
between the test and age was not significant (F (1,67) = 0.834, P = 0.364, n*> = 0.012). Additionally,
the difference between the UNICEF and UNICEF Plus groups was not significant (P = 1.000).
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Therefore, based on these findings, it can be concluded that there is no significant difference between
the UNICEF and UNICEF Plus groups in both age groups. This means that, although the UNICEF
Plus training group performed better than the UNICEF training group in both age groups, the
difference was not significant enough. The output of the ANCOVA test further confirms these results.
Specifically, to compare the motor test results of the two age groups across the three groups,
ANCOVA was used with the pre-test scores introduced as a covariate. The results showed a
significant difference between the groups in the first age group (F (2,34) =85.7, P=0.002,11>=0.316)
and in the second age group (F (2,31) =53.17, P<0.001, > = 0.531).

However, significant differences were found only between the control group and the UNICEF group
(P =0.024), as well as between the control group and the UNICEF Plus group (P = 0.002) in the first
age group. In the second age group, significant differences were observed between the control group
and the UNICEF group (P = 0.001) and between the control group and the UNICEF Plus group
(P<0.001). There was no significant difference between the UNICEF and UNICEF Plus groups, either
in the first age group (P = 1.000) or in the second age group (P = 0.451), which further supports the
results from the Mixed ANOVA. Figure 1 illustrates the mean post-test scores for the groups, with
the pre-test covariate applied.

o5 94.6
9119 90.76 B unicef+ +Ciwnig
90
87.12
oV B unicef iy
1
Q 85
gtj 81.93 control Jyus
> 80
76.69
75
70
age5-6 Jls -7 age7-8 JLsVY-A
Figure 1- ANKOVA test, mean post-test of groups (with pre-test covariate)
Conclusion

Data analysis showed that, unlike the control group, training groups in both age categories showed
significant improvements in fundamental motor skills from pre-test to post-test. This indicates that
the games provided by UNICEF are effective in enhancing the fundamental motor skills of children
aged 5 to 8 years. Comparing the post-test of UNICEF groups with UNICEF Plus in both age groups,
the results showed that although the UNICEF Plus group demonstrated greater advancement in
fundamental motor skills, there was no significant difference between the two groups. Therefore, it
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can be concluded that, despite the relative improvement, metacognitive exercises combined with these
games do not lead to a significant difference when compared to the UNICEF exercise group. In fact,
metacognitive exercises in this study could not yield the expected results seen in most similar studies
(4, 7-9), which could be attributed to factors such as the duration of the intervention, the young age
of the participants, or the complexity and diversity of the motor skills involved. Therefore, based on
the findings, neither method can be definitively introduced as the preferred approach. However, given
the relative improvement observed in the metacognitive exercises, it would still be beneficial for
educators to incorporate this method when teaching motor skills, as it may offer additional support in
enhancing children's motor development.
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Figure 1- Self-regulated learning components
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Figure 4- Average of groups from pre-test to post-test (age 5-6)
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Table 2 - ANCOVA test, The main effect of the test
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