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Abstract

The purpose of this study was to compare the effect of solitary and group purposeful
movement plays on the visual-motor skills of eight-year-old girls. To this end, using a
quasi-experimental method with multi-group pre-test and post-test design, 40 girls with
an mean age of 8.53 years were randomly assigned to solitary paly (n = 13), group play
(n=12) and control (n = 15) groups. The Test of Visual-Motor Skills was used to measure
variables before and after the experimental period (eight weeks, 16 sessions of 60
minutes) and one month after the end of the period. The results showed that visual-spatial
skills (p < 0.001), visual analysis skills (p < 0.001), and visual-motor integration and
visual fixation (p < 0.001) increased significantly from pre-test to post-test and remained
unchanged until the follow-up test (p < 0.05). Based on the comparisons of groups at the
post-test and follow-up test, the score of visual-spatial skills (p < 0.01) and visual-motor
integration and visual fixation (p < 0.01) in the solitary play condition were significantly
higher than those in group play, while the scores of visual analysis skills in the group play
condition was significantly higher than those in solitary play (ps < 0.05). Based on these
findings, solitary plays in an eight-week course are more effective in improving visual-
spatial skills, visual-motor integration, and visual fixation than group plays among eight-
year-old girls; in contrast, group plays are more effective in improving visual analysis
skills than solitary plays.

Keywords: Visual-Spatial Skills, Visual Analysis, Visual-Motor Integration, Visual
Fixation, Purposeful Movement Play.
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Background and Purposes

Vision is the most effective human sense that plays an essential role in the daily
living activities. Each person collects a large amount of information received
from the environment through the sense of vision. The coordination of body
movements with the sense of vision is based on the ability to integrate visual
perception and motor skills, referred to as visual-motor skills (1). Visual-motor
skills include four categories of visual-spatial skills, visual analysis, visual-motor
integration, and visual fixation (2). Studies have shown that motor interventions,
such as psychomotor intervention (3), occupational therapy (4), perceptual-motor
skills training (5), perceptual-motor plays (6) and local indigenous games (7) are
effective in improving children's visual-motor skills. In the present study, the
effect of solitary and group purposeful movement plays on the visual-motor skills
in eight-year-old girls was compared.

Materials and Methods

This study adopted a pre- and post-test quasi-experimental design. The groups
consisted of a control group and two experimental groups: solitary play and group
play. The statistical population of the study was all healthy female students of
eight years in Tehran in the academic year 2019-2020. The sample size was
determined to be 42 according to the values reported in similar studies and using
G*Power software; however, to prevent a possible decrease in the number of
participants, the final sample was considered to be 15 individuals for each group
and 45 individuals for the total sample. The designed intervention consisted of 16
sessions ( two sessions (60 min per session) per week for eight weeks) involving
two types of experimental protocols consisting of solitary play or group play and
a control condition. The purpose of the games was to strengthen visual-spatial
skills, visual analysis, visual-motor integrity, visual fixation, selective attention,
and visual-spatial working memory. Group plays were performed in the form of
two subgroups of six people and social interaction was created in the form of two
types of associative play in the first two sessions and cooperative play in the
remaining sessions, gradually the amount of collective participation in the games
was increased. Three dependent variables (visual-spatial skills, visual analysis
and visual-motor integration and visual fixation) were assessed using the revised
version of the Visual-Motor Skills Test (TVMS-R) in three stages: immediately
before (pre-test) and after (post-test) intervention and one month after the end of
the intervention (follow-up test). A series of mixed analysis of variance with 3
time (pre-test/post-test/follow-up test) x 3 group (solitary/group/control) design
was used to analyze the data. One-way analysis of variance (ANOVA) and
Fisher's least significant difference (LSD) test were used for between-group
follow-up comparisons, and paired-samples t-tests with Bonferroni correction
were used for within-group comparisons. All analyses were performed at 95%
confidence level using the Statistical Package for Social Sciences (SPSS, version
24).
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Findings

The results of the one-way ANOVAs showed that there were no significant
differences among the three groups in terms of age (F(2, 37) = 1.315, p = 0.260),
height (F(2, 37) = 0.219, p = 0.805), weight (F(2, 37) = 0.550, p = 0.581), body
mass index (F(2, 37) = 0.168, p = 0.919), or intelligence quotient (F(2, 37) =
2.307, p = 0.111). Also in the pre-test, there were no significant differences
among the groups in terms of visual-spatial skills (F(2, 37) = 1.49, p = 0.241),
visual analysis (F(2, 37) = 1.428, p = 0.253), or visual-motor integration and
visual fixation (F(2, 37) = 1.368, p = 0.27).

The results of the 3 x 3 ANOVAS showed that the main effect of time (F(2, 74)
=54.89, p < 0.001, n,® = 0.465) and the interaction effect of time x group (F(4,
74) = 5.19, p < 0.001, np? = 0.324) on the visual-spatial skills were statistically
significant, but the main effect of the group was not statistically significant (p =
0.422). Similarly, the main effect of time (F(2, 74) = 18.22, p<0.001, np2 = 0.412)
and the interaction effect of time x group (F(4, 74) = 4.01, p=0.003, ny% = 0.215)
on the visual analysis were statistically significant, but the main effect of group
was not statistically significant (p = 0.129). Finally, the main effect of time (F(2,
74) = 36.17, p <0.001, n,? = 0.379), the main effect of the group (F(2, 37) = 3.56,
p = 0.038, n,?> = 0.178) and the interaction effect of time x group (F(4, 74) =
12.79, p < 0.001, np? = 0.247) on the visual-motor integration and visual fixation
were statistically significant. A summary of the results of within- and between-
group follow-up comparisons is presented in Table 1. The results of within-group
comparisons showed that visual-spatial skills (p < 0.001), visual analysis skills (p
< 0.001) and visual-motor integration and visual fixation (p < 0.001) increased
significantly from pre-test to post-test and remained unchanged until the follow-
up test (p < 0.05). Based on the comparisons of groups at the post-test and follow-
up test, the scores of visual-spatial skills (p < 0.01) and visual-motor integration
and visual fixation (p < 0.01) in the solitary play condition were significantly
higher than those in group play, while the score of visual analysis skills in the
group play condition was significantly higher than that in solitary play (ps <
0.05).
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Table 1. Mean and standard deviation of standardized scores of visual-motor skills
by group and measurement and summary of within-group and between-group
follow-up comparisons

Measurement Within Group Comparisons
Pre-Test and Past- Post-Test and Follow-
h’isual—)ln(or Skills Group Test u
Pre-Test Past-Test Follow-up
. Cohen’s . Cohen’s
d d
Solitary 228 54£11 63 266 732143328, 264.35=14.50%  1gs3ees 02359 03818 017
Visual-Spatial Skill Group 235.17+13.95 251.45215.10% 250.94£15.88° 9784+ 1.12 0.086 0.03
Control 241 50215 11 2441321799 243.33217.62 -0.86 017 0117 004
Solitary 396 5531 23 127 68238 10° 428.53+40.23° 9iges 110 0,106 003
Visual Anatysis Group 385.14=38.99 435.05240.892% 43766541863 1627+ 161 -0.107 0.08
Control 402.38=3310 403.43240.15 411 29241 08 0871 021 -0.185 0.09
Solitary 619 3198 12 711 85289 1032 TRECRCT ag2sees 127 0161 009
o~ ab
Visual Motor Integration & Group 613.4085.73 670.35:92.47° 675.71294.19° _7.89%>= 073 0.148 0.07
Visual Fixation
Control 630.88£101.50 641.34206.11 647.11£96.35 107 0.14 0.150 0.08

Note: a = Significant difference compared to other experimental group (p < 0.05). b =
Significant difference compared to the control group (p < 0.05). *p < 0.05, **p < 0.01,
***p < 0.001.

Conclusion

Solitary and group purposeful movement plays are both appropriate ways to
improve visual-motor skills in healthy children, but solitary plays are more
effective in improving visual-spatial skills and visual-motor integration and
visual fixation, and group plays are more effective than solitary plays in
improving visual analysis skills. Solitary plays had a greater advantage than
group plays; however, the findings showed that creating a changing environment
in the form of group plays may facilitate the development of visual analysis skills.
Based on these findings, it is recommended that parents, teachers, coaches, and
sports psychologists who are working in the field of children’s physical activity
use solitary plays if the goal is to improve visual-spatial skills, visual-motor
integration, and visual fixation, and use group plays in a changing environment
if the goal is to strengthen visual analysis, to achieve better outcomes in children
in whom the process of developing visual-motor skills has not been reached full
maturity.
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