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Abstract 
This study was intended to clarify the effects of an exercise program empha-
sizing rhythmic play on different aspects of motor coordination in preschool 
children. Eighty preschoolers (46 four-year-olds, 34 five-year-olds) partici-
pated in the program for four weeks. Different components of coordination 
were evaluated before and after the intervention using the Coordination Field 
Test (CFT), a test battery developed by the Expert Committee on Coordina-
tion at Japan’s Research Center in Physical Education. Two-factor re-
peated-measures ANOVA detected no significant interactions between mea-
surement time and preschool year. Preschool year (age) had significant main 
effects on children’s performance of a jump-over-crawl-under task (F = 
27.45), a zigzag-run task (F = 10.03), and a side-stepping task (F = 15.97); 
measurement time had significant main effects only in the last two (F = 18.83, 
158.84, respectively). The global improvements observed on the zigzag-run 
and side-stepping tasks reveal that this rhythmic-play exercise program in-
fluences coordination skills related to agility. Conversely, children start dis-
playing a need for opportunities to acquire (fine-motor) coordination skills 
related to dexterity around the age of four. Altogether, our findings confirm 
that the rhythmic-play exercise program examined here can effectively im-
prove different aspects of coordination in preschool children. 
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1. Introduction 
1.1. Coordination in Preschoolers Is Limited by Underdeveloped  

Motor Patterns 

Underdevelopment of basic motor patterns and skills in early childhood can lead 
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to significant injuries (SCJ, 2017). This underdevelopment can be viewed as a 
consequence of immaturity in the nervous functions that govern muscle activity 
and movement by extension: this control is commonly known as coordination 
(Ikai, 1967). Decades ago, researchers found that coordination-related abilities 
are most easily developed between the ages of 4 to 6 (Ishikawa et al., 1987). 
Nonetheless, more recently, others found that 5- to 6-year-old children tested in 
2007 had similar motor acquisition levels to 3- to 4-year-old children tested in 
1985 (Nakamura et al., 2011). Delayed coordination skills, which normally de-
velop rapidly starting at age 4 or 5, account for motor immaturity in children in 
the modern era. Numerous field studies on this topic have been conducted in 
childcare settings: in one, Yoshida and Iwasaki (2014) found that kindergarten 
teachers were dissatisfied with how they carried out exercise instruction, feeling 
their approaches which were in need of improvement. Japan’s Ministry of Edu-
cation, Culture, Sports, Science and Technology (MEXT) (2017) revised its Na-
tional Curriculum Standards for Kindergartens, adding new provisions about 
dealing with content related to health: “Children should become able to coordi-
nate body movements through various exercises.” Revised based on the Minis-
try’s Exercise Guidelines for Early Childhood plan, this declaration presents the 
issue as a duty of educational institutions in the country. Exercise in childcare 
settings should help young children improve their motor skills and foster coor-
dination through play and games in which they move their bodies. Such prob-
lems with exercise guidance and developmental delays in coordination affect 
preschool children in the modern era. 

In Japan, the term “coordination” (chōsei-ryoku) was used in the 1968 revi-
sion of the National Curriculum Standards for Elementary Schools, stipulating 
“cultivating coordination by having children engage in various kinds of exercise 
suitably” among the goals for each school year. Coordination was also included 
as an element of physical fitness in the physical education guidelines of the 1969 
MEXT National Curriculum Standards for Elementary Schools, which divide it 
into three exercise components: balance, dexterity (i.e., fine-motor skills), and 
agility. Matsuura (1998) called it “the ability to realize a single, cohesive, global 
or local movement by integrating the motion of different body parts and organs 
involved in locomotion.” Further, Matsuura showed that evaluating coordina-
tion in terms of the degree to which such movements are correctly realized was a 
pragmatic way to deduce mental phenomena, for instance, those above-mentioned 
“psychological factors.” These findings support coordination’s classification as 
an element of physical fitness involved in controlling movement and motor skill 
that includes psychological elements. Maehashi (2017) explains the functional 
aspects of coordination in terms of four component abilities that allow individu-
als to execute movements accurately, smoothly, and effectively: dexterity: facility 
and skillfulness in utilizing one’s body towards a goal; agility: swiftness in mov-
ing and responding with one’s body; balance: remaining stationary or maintain-
ing posture during body movements; and coordinability (kyōō-sei): an essential 
ability for complex motor learning, whereby the movements of two or more 
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body parts are integrated into a single unified motion. 
The above-mentioned Expert Committee on Coordination finalized its Coor-

dination Field Test (CFT) format, a field test developed to investigate coordina-
tion, in 1981. Coordination is evaluated by this tool using three tasks/activities, 
which correspond to different component skills: jump-over-crawl-under (dex-
terity), side-stepping (agility), and zigzag-run (agility). The CFT can be used to 
quantify and evaluate coordination even in young children: its scoring and inte-
grated rating criteria have been published.  

Physical education research has shown that coordination training exercises 
improve coordination in preschool children. Numerous practical studies of ex-
ercise programs have explored the effectiveness of coordination training in edu-
cational settings (e.g., Hirai & Kasahara, 2016; Kamimaru, 2010; Ueta et al., 
2006; Yasumitsu & Nogawa, 2010). Notably, age-appropriate coordination 
training has been reported to improve coordination in daycare attendees (Ko-
zuka, Kuga, & Watanabe, 2010), raising hopes that doing targeted exercises 
should be somewhat effective at increasing the coordination skills of preschoo-
lers and juveniles. Unfortunately, few such studies have targeted preschool-age 
children to date.  

The practical research literature includes numerous interventional studies of 
exercise programs designed for children that incorporate rhythmic dancing and 
movements (Evridiki, Aggeliki, & Vassiliki, 2004; Takenawa, Takeda, Kikuchi, & 
Nakagawa, 2008; Tomita, Otobuchi, & Matsushima, 2014). Notably, Takahara, 
Sunami, and Taki (2015) ran a play exercise intervention consisting of five types 
of activities, jumping, throwing, upper-body strength (e.g., pole climbing, mon-
key bars), group activities involving the entire body (e.g., flag tag), and pair play 
with parents at home, to explore how motor abilities could be affected by physi-
cal play in young children. They found that their program led to significant im-
provements in children’s fitness and motor skills. Similar effects have been 
demonstrated in previous research on exercise programs involving rhythmic 
play and other physically expressive activities. Furuichi (1995) contends that 
synchronizing and keeping in time with the same rhythm as other children pro-
duces psychological and physical pleasure, fostering mental development by en-
couraging them to spontaneously and voluntarily move together with the group. 
She showed that coordinating motion with rhythm involves physical expressivi-
ty, which brings about feelings of psychological and physical satisfaction. Fur-
thermore, the first health-related aim in the National Curriculum Standard for 
Kindergartens, “to act positively and freely and to experience a sense of fulfill-
ment” (MEXT, 2017), could be interpreted as designed to satisfy the needs of 
young children by providing them with opportunities to express themselves 
openly and creatively. Indeed, rhythmic play is well-suited to exercise programs 
targeting coordination, given the ability’s intrinsic nature and overlap with psy-
chological factors, meaning rhythmic activities that fulfill young children’s needs 
could likewise influence their coordination skills. Therefore, it stands to reason 
that an exercise program intervention that incorporates rhythmic play could 
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improve coordination skills in preschool children and even satisfy their needs in 
a way befitting early childhood development. 

1.2. Problem and Objective 

Research to date conducted by the authors has demonstrated that exercise pro-
grams that emphasize rhythmic play can improve motor skills in preschool-age 
children. It seems reasonable to predict that such interventions would also en-
hance coordination in this population, based on evidence in past work on the 
topic, including the authors’ research history (Yoshimi & Katayama, 2019; Yo-
shimi, 2020a, 2020b; Yoshimi, Nomura, & Kida, 2021). However, few interven-
tional studies of exercise programs focused on rhythmic play have utilized phys-
ical performance tests to evaluate coordination skills in childcare settings. Given 
this gap in the literature, trialing a rhythmic play-based exercise program in a 
group of preschool children, and then substantiating its effects on their coordi-
nation using relevant physical performance tests, seemed like a worthwhile en-
deavor. 

In this study, the CFT was utilized to determine how such programs can in-
fluence coordination skills. These effects were evaluated in terms of an inte-
grated rating calculated by combining an individual’s performances on each of 
the three component tasks according to the test’s scoring criteria. The raw per-
formance was also examined separately for each task to gain insight into current 
coordination levels and our program’s effectiveness in this young population. 

This paper details the findings of a quasi-experimental study in which pre-
school children participated in a coordination exercise program that emphasizes 
rhythmic play. Children’s pre- and post-intervention performances on the CFT 
were compared to determine the program’s effectiveness and its effects on coor-
dination in this age group. 

2. Method 
2.1. Study Participants 

A total of 80 children attending a private kindergarten in Japan participated in 
the present study, comprising 46 members of a class for 4-year-olds (M/F ratio: 
24/22, mean age [T0]: 62.7 ± 3.3 months) and 34 members of a class for 
5-year-olds (18/16, 73.5 ± 3.2 months). (Below, these groups are referred to as 
“4-year-olds” and “5-year-olds,” respectively, for simplicity.) Ideally, some of the 
children would have been randomly assigned to a control group. However, given 
the burden this would have placed on their parents and the time constraints 
posed by various events during the school year, it was decided to adopt a qua-
si-experimental (pre–post-intervention) design. Kindergarten facilities included 
a playground yard and day nurseries. Ethical considerations were fulfilled by ex-
plaining the study purpose in advance to the kindergarten principal, teachers, 
and children’s parents/guardians, and enrolling only children whose parents had 
consented to their participation. The Research Ethics Committee of the Kyoto 
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Institute of Technology approved this study (approval no. 2019-73). 

2.2. Procedure 

The study timeline consisted of a four-week non-exercise-intervention period 
followed by a four-week exercise intervention period (Figure 1). The same subjects 
were followed for the entire study period. During the non-exercise-intervention 
period, children did not follow any specific exercise program but participated in 
classroom activities normally. During the exercise intervention period, they per-
formed a brief, six-minute exercise program that incorporated coordination ex-
ercises, primarily involving rhythmic play, once per day, for 20 sessions in total. 
Subjects were evaluated at three-time points to ascertain whether this interven-
tion resulted in changes in their coordination abilities. That is, before the 
non-exercise-intervention period (T0; “1st test”), between the non-exercise-in- 
tervention and exercise intervention periods (T1; “pre-test”), and after the end of 
the exercise intervention period (T2; “post-test”). This protocol was designed 
based on previous work (Umezaki, Nakatani, Yamamoto, Nakasuka, & Hashi-
moto, 2013). The study was conducted from December 2019 to February 2020. 

2.3. Exercise Program 

The exercise program was the same as described in previous work by the authors 
(Yoshimi et al., 2021). The exercise program consisted of six events: walking, 
jumping, rotation, support, rhythm, and balance. The movements (which in-
cluded the basic movements shown in “movement to balance the body”) in-
cluded standing, sitting, and rotating. In the “movement to move the body,” 
walking, running, hopping, and jumping were incorpo-rated, as shown under 
“diversification of movement” in the early childhood-movement guidelines. The 
content was designed to ensure that the seven kinds of coordination skills, 
orientation, adaptation, rhythm, reaction, balance, coupling, and differentiation, 
could be learned equally well. The tempo of the music used in the exercise pro-
grams was allegretto. Children performed each activity’s motions according to 
their ability, progressing to successive steps as they became more proficient to 
ensure their motivation and interest would remain high and avoid boredom with 
the activities. Each activity’s instructions and sequence of movements were ex-
plained to parents in advance, with demonstrations. Children did the program in 
a location where they had plenty of space to move their bodies: the schoolyard or  
 

 
Figure 1. Measurement protocol. 

December 2019 January 2020 February 2020

T2
(post-test)

*Subjects did the exercise program for four weeks during the exercise intervention period (20 sessions in total)

4 weeks 4 weeks

T0
(1st test)

Non-exercise-intervention period
(no exercise specified)

T1
(pre-test)

Exercise intervention period
(daily exercise program)*
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a playroom, depending on their daily rhythms, weather, school events, and other 
factors. 

2.4. Coordination Evaluation 
Coordination Field Test 
This study adopted the CFT, a battery of tasks developed at the RCPE mentioned 
above (Kurimoto et al., 1981). The CFT consists of a jump-over-crawl-under 
task, a zig-zag run task, and a side-stepping task. In the first two, better coordi-
nation is reflected by shorter completion times; in the third, it is signified by 
higher numbers of repetitions. Children performed each task twice, one practice 
run, followed by one real trial (for which performance was logged), to ensure 
their peers would not become unduly fatigued during the school day while wait-
ing to be tested. However, failed attempts were repeated until a valid measure-
ment was obtained. 

2.5. Statistical Analysis 

Records of children’s performance on each CFT task at the three-time points 
above were compared using two-factor repeated-measures ANOVA to check for 
interactions between measurement time factors (T0, T1, T2) and preschool year 
(i.e., 4-year-olds, 5-year-olds). Significance level was adjusted for multiple com-
parisons using the Bonferroni correction if a significant main effect of measure-
ment time was observed. IBM SPSS Statistics V25.0 software was used for all sta-
tistical analyses. Significance was set at p < 0.05. 

3. Results 
3.1. Physical Changes and Task Performance 

Kindergarten staff measured subjects’ height and weight one month apart, once 
in January and once in February, to estimate (one-month) changes in physical 
characteristics in parallel with the intervention. Subjects increased in height and 
weight over the exercise intervention period, with 4-year-olds growing by 0.31 
cm/0.1kg and 5-year-olds by 1.1 cm/0.21 kg. The program’s effectiveness was 
assessed in terms of how much children’s performance on each CFT task im-
proved after with respect to before the exercise intervention period (i.e., T2 - 
T1). The 4-year-old group showed improvements on all CFT components, com-
pleting the jump-over-crawl-under task 1.93 s quicker, the zigzag-run task 1.56 s 
quicker, and the side-stepping task with 6.54 more reps on average at T2 than 
T1. The 5-year-old group also showed improvements on the zigzag-run and 
side-stepping tasks, by 0.88 s and 7.88 reps, respectively; however, they per-
formed slightly worse on the jump-over-crawl-under task after the intervention, 
completing it 0.62 s slower. 

3.2. Integrated Coordination Ratings 

Coordination was also evaluated holistically using an integrated CFT score, 
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measured in points, and the rating instructions established by the test’s develop-
ers (RCPE, 1981). Overall coordination was rated using the provided five-step 
scale developed by the Expert Committee on Coordination based on the points 
totals for the three tasks: Excellent (A), Superior (B), Normal (C), Poor (D), and 
Unusually Poor (E). Children in the 4-year-old group were found to have better 
overall coordination—as measured by the integrated CFT score—after than be-
fore the exercise program. Boys’ and girls’ (mean) scores at T0 and T1 were 
rated D, signifying poor coordination; by T2, their scores had improved to B 
ratings, signifying superior coordination (boys = T0: 10.1, T1: 11.7, T2: 17.3; 
girls = T0: 10.7, T1: 13.1, T2: 17.7). Similarly, 5-year-old children were found to 
have better overall coordination after than before the program. At T0, boys re-
ceived an integrated E rating, signifying unusually poor coordination, while girls 
received an integrated D rating, signifying poor coordination. By T2, both sexes’ 
scores had improved to C ratings, signifying normal coordination (boys = T0: 
9.8, T1: 11.5, T2: 17.6; girls = T0: 9.3, T1: 11.3, T2: 16.1). 

3.3. Performance Changes and the Effects of the Preschool Year 

No significant interactions between measurement time and preschool year were 
detected by two-factor ANOVA (Table 1). Preschool year had the main effect on 
jump-over-crawl-under performance (F = 27.45, p = 0.00); however, the mea-
surement time did not reach statistical significance. Both factors had significant 
main effects on zig-zag-run performance (time: F = 18.83, p = 0.00; year: F = 
10.03, p = 0.02) and side-stepping performance (time: F = 158.84, p = 0.00; year: 
F = 15.97, p = 0.00). 

4. Discussion 
4.1. Physical Characteristics and Integrated Ratings 

Our preschoolers’ one-month changes in body height and weight were similar to  
 

Table 1. Two-factor ANOVA (measurement time × preschool year) for each component of the Coordination Field Test. 

Task 
(unit) 

Age 

1st 
(T0) 

pre 
(T1) 

post 
(T2) Factors F (p)* Effect of factors 

Mean ± SD 

Jump-over-crawl-under 
(s) 

4 24.14 ± 7.27 22.21 ± 5.20 21.33 ± 5.13 
Measurement time 5.43 (0.07) n.s. 

Preschool year 27.45 (0.00)* 5 < 4 

5 17.91 ± 3.96 16.85 ± 2.73 17.47 ± 4.61 Time × Year 2.41 (0.09) n.s. 

Zigzag run 
(s) 

4 15.39 ± 4.49 14.52 ± 3.90 12.96 ± 2.71 
Measurement time 18.83 (0.00)* post < pre < 1st 

Preschool year 10.03 (0.02)* 5 < 4 

5 13.80 ± 2.74 12.39 ± 1.29 11.51 ± 0.92 Time × Year 0.44 (0.65) n.s. 

Side-stepping 
(reps) 

4 8.54 ± 2.36 9.85 ± 1.81 16.39 ± 5.86 
Measurement time 158.84 (0.00)* 1st < pre < post 

Preschool year 15.97 (0.00)* 4 < 5 

5 10.00 ± 3.13 11.76 ± 2.70 19.65 ± 4.13 Time × Year 1.59 (0.21) n.s. 
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values reported for the same age group in the National Growth Survey on Pre-
school Children (Ministry of Health, Labour and Welfare, 2010). Early child-
hood is a time of significant development, not only in terms of physical 
attributes but also of the nervous system. Considering the brief length of our 
four-week exercise program, the changes observed in subjects’ task perfor-
mances were probably more closely related to physical fitness changes (i.e., mo-
tor skills) than changes in physique or stature. 

Both 4- and 5-year-old preschoolers exhibited higher overall coordination—in 
terms of integrated CFT rating—after our intervention than before it. The CFT 
was similarly used in a previous work by Yanagisawa (1994): in comparison, 
nearly all participants—except some male children—earned a B (superior) rat-
ing, denoting a study population with good coordination skills overall. Thus, 
while our participants seem to have had more deficient motor coordination than 
populations examined in previous work and reference values for integrated CFT 
rating, the fact that their ratings improved after the intervention seems to indi-
cate that our exercise program influenced their coordination. 

4.2. Intervention Effects on Coordination Abilities 

Children’s performance on the jump-over-crawl-under task was not significantly 
improved after the intervention. For 5-year-olds, the trendline was almost flat; 
for 4-year-olds, the completion time was slightly lower after the intervention but 
not significantly so. Based on these observations, we conclude that our program 
had only a slight effect on dexterity in 4-year-olds and no impact on dexterity in 
5-year-olds. This small disparity in performance echoes a similar tendency ob-
served in a recent assessment of different jumping tasks. Katoh and Kobayashi 
(2020) evaluated the degree to which subjects had acquired these jumping 
movements utilizing an aggregate score. Both 4- and 5-year-old children were 
more proficient at jumping than their 3-year-old peers, but the difference be-
tween 4- and 5-year-olds’ scores was not significant, suggesting that children’s 
performance of jumping-related movements does not improve much after four 
years of age. Perhaps a trade-off between quality and quantity was responsible 
for our subjects’ lack of improvement on this task. This speculation is supported 
by the findings of Tanaka et al. (2017), who evaluated both fundamental motor 
skills and motor performance in preschool children, corresponding to move-
ment quality and quantity, respectively. Subjects who completed the jump-over- 
crawl-under task more accurately—specifically, clearing the horizontal elastic 
band when they jumped over it—did not complete the task any faster, earning 
them lower scores. In other words, the fact that our subjects did not complete 
this task more quickly after the intervention could have been because they were 
paying more attention to performing the “jump-over” part of the sequence ac-
curately. Indeed, the examiners observed that children’s movements during this 
task were somewhat awkward at the time of the 1st test (T0) and pre-test (T1), 
but had become smoother and uninterrupted by the time of the post-test (T2). 
Thus, the slight (although non-significant) improvement on the jump-over- 
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crawl-under task exhibited by our 4-year-old subjects could be attributed to their 
having learned how to perform the movements involved both more smoothly 
and accurately. Quantifying this sequence by observational assessments and mo-
tion analysis to investigate motor development remains a topic for future re-
search. 

Children’s performance on the zigzag-run task was significantly improved af-
ter the intervention. Performance on this task is measured as the time required 
to run from a starting point to a distant point: children do not run straight 
ahead, instead zigzagging around obstacles. To perform well, runners need to tilt 
their body as they swiftly navigate the challenges, not keep their torso perfectly 
straight. Yagi, Wakita, and Mizutani (1989) found coordination ability to signif-
icantly correlate with sprinting ability and stride length ratio to height. Preschoolers 
have better coordination and better sprinting ability and longer strides. Some of 
the activities in our exercise program involve large movements through space in 
time with rhythms and bending the arm while stepping. It is plausible that regu-
larly doing these activities in the intervention course—specifically, swiftly mov-
ing the legs in time with the music while compensating for instability in the 
arms—could have influenced children’s sprinting ability and stride length, re-
ducing completion time. Altogether, these findings suggest that regularly doing 
activities involving quick leg movements and simultaneous body tilt reduced our 
subjects’ completion time on the zigzag-run, signifying improvements in coor-
dination skills related to agility. 

Children’s performance on the side-stepping task was also significantly im-
proved after the intervention. Hosokawa and Sato (2018) observed improve-
ments in preschoolers’ side-stepping performance after a “line training” inter-
vention, which they attributed to practice and eventual acquisition of the move-
ments required: specifically, skipping forward or backward along a line while al-
ternately hopping to its left and right in different sequences. Thus, our subjects’ 
improvements on the same task could have resulted from acquiring the motor 
patterns required through program activities involving changing direction when 
making step-related movements. Our subjects’ step counts dramatically im-
proved after our intervention, in both the 4- and 5-year-old groups, suggesting 
that active engagement in the program activities could have been responsible. 
Thus, it seems reasonable to conclude that our program’s enthusiasm and en-
gagement were responsible for the improvements in coordination skills, as 
measured by the side-stepping task. 

Matsui et al. (1976) concluded that overall performance on a coordination test 
is influenced by training effects: specifically, children improve more when 
trained with drills and activities involving motor patterns similar to those as-
sessed in the coordination test. Our rhythm-play exercise program includes ac-
tivities involving jumping, but not the running movements of the zigzag run, 
nor any continuous jumping over and crawling under obstacles, as in the 
jump-over-crawl-under task. Likewise, our program’s inclusion of activities in-
volving jumping and children’s repeated practice in addition to that is probably 
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responsible for the improved coordination observed in the side-stepping task. 
Thus, a significant improvement on a coordination test after an exercise pro-
gram intervention seems like a natural consequence when the two are similar in 
content, as was the case for the present study’s side-stepping task. Nonetheless, 
repeated exposure to even dissimilar activities in an exercise program can en-
hance coordination skills and improve motor immaturity in preschool-age 
children. Iijima et al. (2010) have shown that repeated practice with various ex-
ercises involving physical movement (jumping up and down in particular) at a 
regular frequency and making adjustments to enliven the play environment are 
essential considerations that programs should implement to encourage im-
provements in motor skills, instead of training focused on learning proper tech-
niques. Preschoolers gain experience with various exercises as they move their 
bodies in time with music in our exercise program. This program also includes 
activities where children shift their trajectory back-and-forth and left-to-right as 
they jump with one or both feet. Our program was not intended to drill a proper 
technique: instead, the vigorous activities in the program, which provided en-
joyable exercise experiences, were most likely responsible for the observed im-
provements in their coordination skills. 

In summary, our work offers several insights into how rhythmic-play exercise 
programs can influence coordination in preschool-age children. Our subjects 
showed improvements in coordination skills related to agility—as measured by 
the zigzag-run and side-stepping tasks—following completion of our program. 
Conversely, significant improvements in coordination skills related to dexteri-
ty—as measured by the jump-over-crawl-under task—were not observed; how-
ever, slight improvement signs were observed in the 4-year-old class. Our find-
ings reveal that the exercise program we developed can influence coordination in 
preschool children, and confirm its effectiveness in acquiring these skills. Pro-
gram activities had powerful effects on agility coordination skills, as measured 
by the zigzag-run and side-stepping tasks. 

5. Conclusion 

This study investigated the effects of an exercise program emphasizing rhythmic 
play on different aspects of motor coordination in preschool children. Specifi-
cally, the program’s effectiveness was verified by comparing how well the same 
subjects performed different tasks in the CFT before and after a non-exercise in-
tervention period and an exercise intervention period. Significant findings are 
summarized below:  

1) Our program was not associated with significant improvements in 
jump-over-crawl-under performance. The five-year-old did not show significant 
improvement; however, the 4-year-old may have been influenced by the inter-
vention, as evidenced by the slightly faster completion times after than before it 
(although not significantly so). This discrepancy suggests that young children 
should be given opportunities to acquire (fine-motor) coordination skills related 
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to dexterity starting around the age of four. 
2) Our program was associated with significant improvements in zigzag-run 

performance. Both 4- and 5-year-old children completed the task faster after 
than before the intervention, attributable to their movements becoming 
smoother and more refined due to the rhythmic activities in the program. Their 
success suggests that motor immaturity was improved through these activities, 
helping children learn how to deftly control their movements to swiftly perform 
the motor sequences involved in the exercise. 

3) Our program was associated with significant improvements in side-stepping 
performance, suggesting that repeated experience with activities involving chang-
ing direction in the program, along with preschoolers’ active engagement, helped 
to improve their coordination skills related to agility. 

Our results suggest that one of the effects of exercise programs emphasizing 
rhythmic play for preschool-age children is their enhancement of coordination 
skills related to agility, as measured by the zigzag-run and side-stepping tasks. 
Conversely, our program did not yield significant improvements in coordination 
skills related to dexterity, as measured by the jump-over-crawl-under task; how-
ever, it could improve such skills in 4-year-olds. Efforts to help children acquire 
dexterity-related coordination should start around the age of four. Our results 
indicate that our exercise program had significant effects on coordination skills 
related to agility. Altogether, our findings confirm that the rhythmic-play exer-
cise program examined here can effectively improve different aspects of coordi-
nation in preschool children. Their active engagement in its activities enhanced 
those effects. The difference between other exercise programs is that you are 
working on movement, such as jumping while aligning to the rhythm of the mu-
sic. In addition, where there is no need to determine the good or bad of move-
ment is a point worth noting. 

Several outstanding issues should be addressed in future work. First, a control 
group should be established at a different kindergarten. Additionally, modified 
exercise programs targeting the improvement of coordination skills related to 
dexterity should be investigated, given our study population’s lack of significant 
jump-over-crawl-under performance improvements. Finally, using motion 
analysis tools to clarify preschool children’s coordination abilities would provide 
valuable information for answering questions of motor development in young 
children. 
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