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Abstract

The purpose of the present study was to examine the effect of game sense on improvement
of basketball executive skills and non-practiced tasks in children with developmental
coordination disorder. Forty female right-handed students among 56 elementary schools
aged 10-12, were screened based on the criteria of the statistical and diagnostic guidelines
for mental disorders among the students of Ardabil city. Children were randomly assigned
to two groups: traditional and game sense. The measurements included were movement
assessment battery for children second edition (MABC2), AAHPERD basketball skills
test, game performance assessment instrument and handwriting problem check list. All
measures were administered before and after an 8-week training program. This training
lasted for 16 sessions and each session for 40 minutes. The results of multivariate
covariance analysis showed that students were better in decision-making, support, passing
and dribbling skills using game sense (p<0/05); however, there was no significant
difference in other components. In addition, in the examination of the handwriting skills
of students with DCD, the game sense group was significantly better than the traditional
group (p<0/01). In general, game sense pedagogy showed a better improvement in both
practiced and non-practiced skills. According to the findings, it is suggested that game-
oriented and question-based approaches be used in teaching sports skills to such children.
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Extended Abstract

Background and Purpose

Developmental coordination disorder (DCD) is a motor disorder the prevalence
of which has been reported between 6 and 10% worldwide (1). Considering that
most children with DCD have less desire to participate in physical activities (2),
therefore, it seems that creating a favorable environment is necessary for them.
DCD children tend to avoid participating in physical activities due to the lack of
perception of motor competence or the negative judgment of others (3). Various
researches show that game-based methods such as game sense, due to the creation
of a dynamic and enjoyable environment, increase the motivation of learners (4).
Therefore, it is important to choose a method that increases the participation of
DCD children in physical activity and at the same time, implicitly improves their
academic skills. Hence, the present study aimed to evaluate the effect of game
sense on improvement of basketball executive skills and non-practiced tasks in
DCD children.

Materials and Methods

This study is semi-experimental with a pre-test-post-test design and control group.
Forty female right-handed students among 56 elementary schools aged 10-12,
were screened based on the criteria of the statistical and diagnostic guidelines for
mental disorders from students of Ardabil city. The subjects were randomly
divided into two equal groups: One group trained using traditional method (mean
age 11.15 + 0.74) and the other group trained using the game sense method (mean
age 11.35 + 0.68). This study used the measurements of movement assessment
battery for children second edition (MABC2) (5), AAHPERD basketball skills
test (6), game performance assessment instrument (7) and handwriting problem
check list (8). All measures were administered before and after an 8-week training
program. This training lasted for 16 sessions and each session for 40 minutes.

To participate in the study, participants took part in the pre-test after completing
the consent form. The first pre-test consisted of an AAHPERD basketball skill
and a handwriting test. In the second pre-test, the participants competed in three-
on-three games in two ten-minute periods in half of the basketball court. Before
each training session, information related to the lesson content of that session was
announced to the training instructor. One day after the last training session, the
post-test was administered. Since the measurement scale of recorded information
was of interval type, parametric statistics tests were chosen as the statistical
method of this research. In order to express the frequencies, descriptive statistics,
mean and standard deviation of research variables were used. In the inferential
statistics section, multivariate covariance analysis was used to check the research
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hypotheses, as well as Box's M and Levene's test were used to check compliance
with the basic prerequisites of using this analysis. The data were analyzed into
SPSS software version 22 and at a significance level of a < 0.05 through
parametric statistical tests.

Table 1- Comparison of a Game Sense session vs a technical skill-and-drill session
Technical skill-and-drill

Game Sense Session Plan

Session Plan
Warm-up: Running laps around ~ Warm-Up: Multiple games of 3 v 3 soccer
the pitch, stretching, pairs Tactical Focus: Attempt to maintain possession
passing Freeze Play: Play analysis
Skill Focus: Passing Return to 3 vs 3 game
Game Sense Game 1:3 vs 3 *go for goal". Player
Drill 1: Lane passing who scores must jog back and around own goals

and re-enter game from the defensive end of the
Drill 2:1 vs 1. Receive pass from pitch. This creates an offensive 3 vs 2 at the restart
teacher/ coach, attempt to return after the goal.
to teacher/coach under pressure Freeze Play: Play analysis, skill practice if
from defender necessary

Return to Game Sense Game 1

Drill 3:2 vs 1 "piggy in the

middle”, "keeping off" Game Sense Game 2:3 vs 3 with through-pass

attempts to a front runner
Freeze Play: Play analysis, skill practice if

Drill 4: Shots on goal; coach pass
necessary

- player control, sight, shoot

Concluding Activity: Game Return to Game Sense Game 2

Cool Down: Running laps End Game: 3 vs 3 soccer

around the pitch and strefching Conclusion: Game Sense discussion

Findings

Multivariate covariance analysis was used to test the research hypothesis. At first, the
descriptive information related to the variables of decision-making strategies and skills
and support in basketball were examined in two groups of traditional training and game
sense group. According to the results, the mean of the groups in the pre-test showed no
significant difference in the desired variables. However, in the post-test, a significant
difference can be seen between the average of the two groups (p<0.05), indicating the
difference in the effect of executive programs on the groups.

Box's M test was used to check the homogeneity of variance. The results related
to decision-making and support variables were: (sig: 0.013, F: 1.291, M: 12.145)
and for technical skills were: (sig: 0.000, F: 1.61, M: 13.41). Levene's test
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calculated for all investigated variables was not statistically significant (decision-
making, p=0.22>0.05 and F (1.38)= 1.223, support, p=0.530>0.05 and F (1.38)=
0.641, shoot, p=0.472>0.05 and F(1.38)= 0.401, pass, p=0.66>0.05 and F(1.38)=
2.194, dribbling, p=0.104>0.05 and F (1.38) = 2.424 and defense, p=0.053>0.05
and F(1.38)= 2.168). The results of multivariate covariance analysis showed that
the F values calculated for all six test indicators were significant at the 0.01 level.
Therefore, it is clear that there is a significant difference between at least one pair
of group averages in one of the variables; In order to understand this difference,
the results of the analysis of covariance test in the text of MANCOVA were
examined. The results showed that there is a significant difference between the
two groups in decision making, support, passing and dribbling skills at the level
of 0.05 and the subjects performed better in the game sense method. The effect of
traditional basketball training is different from the game sense method, but no
significant difference was observed in shooting and defense skills. Additionally,
in examining the handwriting skills of students with DCD, the results of the
covariance analysis revealed that the effect of the pre-test is significant according
to F=23.64 and p<0.001. Also, the difference between the two training groups is
significant in terms of the effect of the trainings according to F=21.91 and
p<0.001. The adjusted averages of handwriting showed that average of the game
sense training group was significantly higher than the traditional training group,
meaning that the game sense exercises have a greater effect on improving the
handwriting of students with DCD.

Conclusion

The results revealed that children performed significantly better in game sense
method than the traditional. Besides, exercises by game sense had a greater effect
on improving students' handwriting. Therefore, choosing a suitable teaching
method, like game sense, due to the participatory nature of these types of methods,
can have a positive effect on creating interest and getting them to play and do
physical activity, and subsequently, improve the problems of these children. One
of the major limitations of the current study is that this study did not consider the
group of children with normal development. This issue does not provide the
possibility of comparing the motor skill of children with DCD after interventions
with the healthy group. Moreover, the single-gender nature of the samples studied
in this research was another limitation. Thus, this study needs to be replicated on
a larger scale (e.g., use of a matched control group, larger sample size).
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Table 1- Comparison of a Game Sense session vs a technical skill-and-drill session
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Table 2- Descriptive information related to basketball skills and game strategies in
two groups of children with DCD

o9e3lom 0903 Sy
Post- Pre- §
Sl p .t‘)st test p .‘re test 09,5
Number il Sileo > il Groups
3 ylastiw! 3 ylastiw!
Mean Mean
SD SD
20 0.59874 2.1100 0.521 1.25 Traditional & ,S5 o
20 0.785214  2.9000  0.570 131 GS DEEEE
making
20 0.32319 2.21000 0.405 1.85 Traditional ol
20 0.54265 2.8600 0.583 1.86 GS Protection
20 11.62827 35.3210 11.44067 18.500 Traditional Sgid
20 12.352 32.42 12.683 19.00 GS Shoot
20 12.91475 41.5410 10.65284 20.62  Traditional ol
20 11.971 49.31 9.89524 22.12 GS Pass
20 12.12377 48.3214 13.35877 21.4130 Traditional Jayo
20 14.541 61.53 12.320 20.58 GS Dribble
20 11.34889 41.1212 10.48121 22.633 Traditional St
20 7.174 43.73 11.257 21.25 GS Defense
1. SPSS
2. Multivariate Covariance Analysis (MANCOVA)
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Table 3- Results of multivariate covariance analysis (MANCOVA) regarding the
difference between the traditional and GS group

Eta Mean Sums of . Source of
Squared P Squares Squares Variable Variation
Decision
0484  0.001 11540 5110 2 12.620 making
6 S oo
0412 0000 12235 4132 2 1034  "rowection
Shoot
0.258 0.432 1.741 911.174 2 1921.316 .
= Group
Pass
0.054 0.003 5.874 199.680 2 386.341 b
Dribble
0.218 0.034 7.258 596.614 2 1189.714 s
x P}
Defense
0.063 0.214 1412 183542 2 301.417 b
Decision
0390 37 19.367 making
S 25 ooy
Protection
0.312 37 14.527 N
Shoot
162.320 37 5014.191 .
= Error
Pass
274.615 37 8914.347 L
S0t
Dribble
142.112 37 5218.843
Jepo
Defense
112.321 37 5348.030 .
&Le.:
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Table 3- Results of multivariate covariance analysis (MANCOVA) regarding the
difference between the traditional and GS group

Eta Mean Sums of . Source of
Squared P F Squares df Squares Variable Variation
Decision
40  897.021 making
S S pormenals
4 = 417 Protection
0 687. ol
Shoot
40 21744.757 .
Sg Total
Pass
40 16983.416 L
40 21271.124 Dribble
’ Je
Defense
40 19936.462 .
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Table 4- The adjusted Mean of the handwriting the post-test

GS Group Traditional Group
SD Mean SD Mean
0.90 23.07 0.90 17.13
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