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Extended Abstract

Background and Purpose

Early childhood represents a sensitive and formative stage for motor development. Before the age of
seven, children experience rapid growth in coordination, balance, and fundamental motor skills
(FMS), which serve as the foundation for later sport-specific abilities and lifelong physical activity.
However, in today's digital era, children's opportunities for spontaneous play and outdoor activity
have declined, leading to increased sedentary behavior, obesity, delayed motor skill acquisition, and
even behavioral challenges. Within this context, structured physical activity programs are essential
to counteract these negative trends.

Gymnastics is widely recognized as a "mother sport" because it encompasses a broad spectrum of
movement patterns, combining locomotion, stability, and manipulation skills. It enhances strength,
flexibility, endurance, agility, and coordination, while simultaneously fostering psychosocial
attributes such as confidence, discipline, and teamwork. Developmental gymnastics, in particular,
emphasizes age-appropriate, varied, and progressive exercises designed to stimulate neuromuscular
growth and holistic development. Artistic gymnastics, by contrast, traditionally focuses on technical
mastery of apparatus-based skills, posture, and flexibility, often with less variability and more
repetition.

The purpose of this study was to design a developmental gymnastics program and compare its
effectiveness with artistic gymnastics in improving motor coordination and fundamental motor
skills in boys aged 5—7 years. The central hypothesis was that developmental gymnastics, due to its
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diversity and child-centered design, would yield superior outcomes in coordination and object
control skills compared with artistic gymnastics.

Methods

This quasi-experimental study recruited 30 boys aged 5—7 years from District 4 of Karaj, all without
prior formal training. Participants were randomly assigned to two groups: developmental
gymnastics (n = 15) and artistic gymnastics (n = 15). Both groups trained for eight weeks, three
sessions per week, each lasting 60 minutes, in a dedicated gymnastics facility. Certified federation
coaches supervised the sessions, and lesson plans were implemented consistently without deviation.
Motor coordination was assessed using the (KTK), which evaluates gross motor coordination
through four subtests: walking backward on balance beams, hopping over obstacles, jumping
sideways, and shifting platforms. Fundamental motor skills were measured using the Test of Gross
Motor Development-Third Edition (TGMD-3), covering locomotion (running, hopping, galloping,
sliding, jJumping) and object control (throwing, catching, striking, dribbling, kicking).

The developmental gymnastics program emphasized diverse tasks across locomotion, stability, and
manipulation domains. Exercises included balance drills, ball handling, animal walks, plyometric
activities, and creative movement patterns using varied equipment such as balls, hoops, mats, and
boxes. In contrast, the artistic gymnastics program followed national guidelines, focusing on
posture, flexibility, and basic artistic skills with less variability and more repetition.

Results
Both training protocols significantly improved motor coordination and fundamental motor skills (P
< 0.05). However, the developmental gymnastics group demonstrated superior performance in
motor coordination and object control skills compared with the artistic gymnastics group.
o KTK results: Developmental group mean = 93.37 vs. Artistic group mean = 72.83 (F(1,21)
=223.143, P <0.001, n* = 0.892).

¢ TGMD-3 manipulation (ball skills): Developmental mean = 22.43 vs. Artistic mean = 20.64
(F(1,21) = 8.042, P =0.009, n*> = 0.229).

e TGMD-3 locomotion: No significant difference (Developmental mean = 24.22 vs. Artistic
mean = 25.04, P = 0.131).

e Total TGMD-3 score: Developmental mean = 47.47 vs. Artistic mean = 44.86 (P < 0.016).
These findings indicate that while both approaches enhance motor outcomes, developmental
gymnastics yields greater improvements in coordination and manipulation skills, with comparable
locomotion outcomes.

Discussion

The results of this study highlight the unique advantages of developmental gymnastics in early
childhood. While artistic gymnastics improved motor skills, its emphasis on technical precision and
repetitive routines limited its impact on coordination and object control. Developmental gymnastics,
by contrast, provided children with varied, playful, and progressive tasks that stimulated multiple
neuromuscular pathways. This diversity likely explains the significant improvements observed in
coordination and ball skills.

Coordination is a critical determinant of motor competence. Children with higher coordination are
more likely to participate successfully in sports, avoid injuries, and experience positive
psychosocial outcomes. The large effect size observed in KTK scores underscores the potential of
developmental gymnastics to serve as a cornerstone of early childhood physical education. Object
control skills, such as throwing, catching, and dribbling, are equally important because they transfer
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directly to popular team sports like football, basketball, and volleyball. By strengthening these
skills, developmental gymnastics prepares children for broader participation in physical activities.
Another important aspect is motivation and engagement. The developmental program incorporated
frequent positive reinforcement, playful activities, and opportunities for social interaction. These
elements fostered enjoyment, confidence, and teamwork, which are essential for sustained
participation. Artistic gymnastics, while valuable for discipline and technical mastery, may be less
engaging for young children due to its repetitive nature and performance-oriented focus.

The findings align with previous studies (Culjak et al., 2014; Buck et al., 1399; Karachel et al.,
2017), which reported that structured gymnastics programs enhance FMS and coordination. They
also support ecological perspectives emphasizing enriched environments and varied movement
experiences during sensitive developmental periods. Importantly, the study demonstrates that
developmental gymnastics can complement daily play and school-based physical education,
offering a structured yet enjoyable pathway to motor competence.

From a practical standpoint, these results suggest that coaches, educators, and policymakers should
prioritize developmental gymnastics in early childhood curricula. By integrating diverse, age-
appropriate exercises, schools and clubs can maximize children's motor development, reduce risks
of obesity and inactivity, and lay the foundation for lifelong physical literacy.

Conclusion

In conclusion, both developmental and artistic gymnastics improved motor coordination and
fundamental motor skills in boys aged 5-7 years. However, developmental gymnastics produced
significantly greater gains in coordination and object control skills, while locomotion outcomes
were similar across groups. The program's emphasis on task diversity, progressive challenges, and
child-centered design contributed to superior outcomes. Beyond physical benefits, developmental
gymnastics also enhanced motivation, confidence, teamwork, and social interaction, underscoring
its holistic value.

Therefore, practitioners seeking greater impact should adopt developmental gymnastics programs
rather than relying solely on artistic gymnastics for children in this age range. Such programs can
support comprehensive motor development, prepare children for future sports participation, and
promote healthy lifestyles.

Keywords: Developmental Gymnastics, Artistic Gymnastics, Motor Coordination, Fundamental
Motor Skills, Children

Article Message

Developmental gymnastics is a more effective approach than artistic gymnastics for improving
coordination and object control skills in young children. Its implementation in early childhood
education can foster holistic growth and lifelong physical activity.
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!, Quasi-Experimental
2. Korperkoordinations Test fiir Kinder (Body Coordination Test for Children)
3. Oseretsky
4. Walking- Backwards (WB)
5. Hopping on One Leg Over an Obstacle
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1 Jumping Sideways or Latralley
2 Shifting Platforms
3Ulrich
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Table 1- Protocol of gymnastic exercises for growth and development in children aged 5 to 7 years
(derived from references 31-28)
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Table 2- Protocol of artistic gymnastics training derived from the National Gymnastics Program Guidelines
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1. Levene’s Test
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Table 3- Descriptive indicators of pre-test and post-test scores for KTK

Ol p0d (5720 yds RS 03,5
Range of scores Mean Group
S las Jlam
Max Min
69.71 67.31 68.66 RIS S 09,5
Pre-test Artistic Gymnastics
74.826 70.841 72.834 Oeslind
Post-test
70.61 68.24 69.73 RIS Gy 095
Pre-test Developmental
95.359 91.374 93.366 o905l Gymnastics
Post-test
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Table 4- ANCOVA results for comparing post-test scores (KTK) with pre-test scores as covariates
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Eta square Sig F Mean Squares Df s9l5T Sum Squares
df _error
0.796 0 105.468 1488.85 1 27 1488.85 KTK_Pre
0.892 0 223.143 3150.02 1 27 3150.02 09,5
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Table 5- Comparison of pre-test and post-test scores for the TGMD-3 subscale of Locomotor and ball

Skills
Ol o3 (5 209 kS RS S5 ojlul Jolyo 09,5
Range of scores Mean Steps Group
Sl Jslos>
22.39 20.36 21.73 o905t S 05,5
Pre-test Artistic
24.988 23.455 24221 5995l m Gymnastics wlal sbo,ke
Post-test Locomotor
23.27 21.74 22.06 93] e S 03,5 Skills
Pre-test Developmental
25.811 24.279 25.045 5995l om Gymnastics
Post-test
19.35 17.68 18.86 o905t S 09,5
Pre-test Artistic
21.554 19.72 20.637° Sl Gymnastics sy sl
Post-test Ball skills
19.81 17.54 18.66 o931t S, 09,5
Pre-test Developmental
23.347 21.513 22.430* 3995 om Gymnastics
Post-test
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Table 6- ANCOVA results for comparing the Locomotor and Ball Skills subscales of the TGMD-3
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