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ABSTRACT

Speed and balance are interconnected and crucial in a child’s daily activities. While both 
develop over time, balance improves steadily with age, whereas speed increases at a slower 
rate. This study assessed the static balance and sprint ability of school-going girls to examine 
age-related changes in these attributes. One hundred girls (N=100) aged 8–12 from rural 
Jashore, Bangladesh, participated, with 20 girls (n=20) in each age group. Static balance was 
evaluated by having participants place their hands on their hips and their non-supporting 
foot against the inner knee, with timing starting at heel lift and stopping upon form break. 
Sprint speed was assessed at 10m and 50m distances. Descriptive statistics, one-way ANOVA, 
LSD post hoc tests, and correlation analysis were conducted, with significance set at p <0.05. 
One-way ANOVA revealed significant age-related differences in static balance and 10m 
sprint times, F(4, 95) = 3.069, p = 0.009, and F(4, 95) = 6.833, p = 0.001, respectively, but not 
for the 50m sprint. LSD post hoc tests indicated that younger children (8–9 years) performed 
worse than older ones (10–12 years) in static balance and 10m sprint, while no significant 
differences were found among older groups. Static balance showed a negative correlation 
with 10m sprint (p < 0.01), whereas the 10m sprint had a weak positive correlation with the 
50m sprint (p < 0.01). These findings suggest that while age significantly impacts balance and 
short-distance speed, it does not influence longer sprint performance.
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INTRODUCTION

Physical activities in school play a vital role in developing a child‘s physical, mental, and cognitive 
abilities. Among the key components of movement, speed and balance are crucial for motor 
coordination and the execution of various motor skills (Afroundeh & Irani, 2021; Singh et al., 2024). 
These skills enable children to participate in daily activities and typical childhood play, making 
them essential for overall development (Skaltsa & Kaioglou, 2021). Motor skills are categorized 
into fundamental movement abilities, including locomotor skills such as running, object control 
involving coordination of the upper and lower body, and body control focusing on balance and 
stability (Canadian Sport for Life, 2014; Dudley, 2015). During puberty, females undergo significant 
physiological transformations, including hormonal fluctuations (Breehl & Caban, 2023), and changes 
in body composition (Kwarteng et al., 2023), which may impact their balance and sprinting abilities 
(Alvares et al., 2020). Balance, in particular, serves as the foundation for all movements, playing 
a key role in motor performance. Both static and dynamic balances are necessary for effective 
movement execution, with balance being directly correlated with speed (Acar & Eler, 2019).

Proper balance and motor control are also crucial for injury prevention. Weak balance, a lack 
of neuromuscular coordination or poor motor control increases the risk of injury (McGuine et al., 
2000). Static balance refers to maintaining stability in undisturbed conditions, such as standing 
still or holding a posture with minimal movement (Hrisomallis, 2011; Macpherson & Horak, 2013). 
Research suggests that females benefit from greater static balance due to anatomical differences, 
including a lower center of gravity resulting from smaller shoulders and a broader pelvis (Hamilton 
et al., 2023; Nolan et al., 2005). Additionally, muscle strength influences both static and dynamic 
balance performance, and hamstring exercises help prevent hamstring muscle injuries (McCurdy 
& Langford, 2006; Islam et al., 2024). Despite the importance of these skills, many children today 
exhibit inadequate physical fitness levels, particularly in aerobic capacity, speed, and balance 
(Coetzee, 2016; Mola et al., 2024). Modern lifestyles contribute to this decline, as unstructured 
play has become less common among children, while increased sedentary behavior among adults 
leads to inactivity at home (Canadian Sport for Life, 2014; Dudley, 2015; Taye et al., 2024).

Sprinting is a sport that demands a blend of strength, speed, agility, and balance (Jouira et al., 
2024). In this age group, speed increases as a result of the central nervous system’s growth and the 
ensuing coordination gains (Borms, 1986; Viru et al., 1999). Boys and girls show no significant 
differences in sprinting abilities during the first ten years of life; however, these differences emerge 
around puberty. Compared to males, girls usually have larger body fat percentages and less rigid 
connective tissue because of the effects of estrogen, which impairs running performance (Talukdar 
et al., 2022). As girls mature, their sprinting speed declines primarily due to hormonal changes that 
alter body composition and size (Beunen & Malina, 1988; Butterfield et al., 2004). The stretch-
shortening cycle plays a crucial role in sprinting performance (Radnor et al., 2018). Several factors 
influence youth sprint performance, including ground reaction force (Hunter et al., 2005), step 
frequency (Salo et al., 2011), and maturation (Meyers et al., 2016). In sprinting, horizontal force is 
especially important during the initial acceleration phase, as it helps overcome inertia (Talukdar 
et al., 2022). Running at top speed and accelerating quickly requires explosive strength and power. 
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Jumping ability is a crucial component of sprint performance as it depends on the explosive strength 
required for the early acceleration phase (Hudgins et al., 2013).

The pubertal developmental stage bridges childhood and adulthood, during which individuals 
undergo significant physical, hormonal, and psychological changes (Hur et al., 2021). In boys, puberty 
typically occurs between the ages of 12 and 14 and is marked by morphological changes, such as the 
growth in length and thickness of bone segments, a process known as peak height velocity (Beunen 
& Malina, 1988). Increased tissue stiffness during puberty makes it more difficult to deform tissue 
and store elastic potential energy when applying force quickly (Hooren & Zolotarjova, 2017). As a 
normal biological process that involves several changes to the body, puberty is a crucial factor to 
consider, especially since age-based categories are typically decided by chronological age, which 
does not necessarily coincide with pubertal age (Alvares et al., 2020). Puberty is a period of rapid and 
intensive changes in physical growth and functional characteristics (Chipkevitch, 2001). During this 
stage, neurological processes mature, testosterone and growth hormone levels rise, and muscle mass 
and anthropometric features develop. These factors, which are closely linked to puberty, directly 
influence force and velocity production (Sayeret al., 2018; Malina et al., 2004; Doncaster et al., 2018; 
Mortatti et al., 2013; Figueiredo et al., 2009; Deprez et al., 2015). In rural South Asian communities, the 
onset of puberty can significantly impact a girl’s socialization, empowerment, and agency. Menarche 
is often perceived as a sign that a girl has reached maturity and is ready for marriage (UNFPA, 2012; 
Field & Ambrus, 2008; Ibitoye et al., 2017).

Although extensive research has examined motor development in boys, a significant gap 
remains regarding the developmental trajectory of speed and balance in rural females during 
puberty. This study was undertaken to investigate how puberty influences physical coordination 
and speed development in girls. The introduction underscores the essential role of motor skills, 
balance, and speed in overall growth and functional development. By focusing on rural Bangladeshi 
schoolgirls, this study provides new insights into how developmental trends unfold within a low-
resource environment, where limited access to structured physical activity, nutritional disparities, 
and sociocultural constraints may shape motor skill development. The study also highlights the 
influence of hormonal changes during puberty on sprint performance, muscle mass, and body 
composition. Moreover, the social challenges associated with puberty in rural South Asian settings 
further justify the need to examine its impact on girls’ physical development and participation in 
physical activity.

METHOD

Participants
For the study, one hundred schoolgirls (N = 100) volunteered, with 20 participants from each of 
the age categories: 8, 9, 10, 11, and 12. Participants were divided into age groups corresponding 
to the entire year. The parents or legal guardians of each child provided their signed, informed 
consent, along with the child’s date of birth. All the girls from eight elementary schools in Jashore, 
Bangladesh, were enrolled. The majority of them were from lower- to middle-class households 
and were from rural regions. They were not engaged in any organized physical activity or sports 
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training programs, though they participated in unstructured play. Their nutritional status generally 
reflected that of middle-class households.

Table 1. Anthropometric measurements of the participants

Age (Years) Mean Height (cm) ± SD Mean Weight (kg) ± SD
8 129.15 ± 4.42 22.95 ± 3.24
9 130.35 ± 4.75 23.80 ± 3.40

10 140.50 ± 5.57 29.60 ± 5.26
11 142.75 ± 6.35 32.20 ± 4.57
12 146.60 ± 4.85 33.65 ± 1.91

Table 2. Criterion measures and variables

Variables Test items Unit of measure
Sprint 10 m. Second (s)
Sprint 50 m. Second (s)

Static Balance Stork Stand Test Second (s)

The Stork Stand Test measured the foot’s ball-of-foot balancing abilities, while speed was 
measured using the 10-meter and 50-meter sprint tests. In both tests, the study’s primary criterion 
was the time (in seconds) required to complete each distance while maintaining balance. The 
tests were conducted in the morning session (8:00–10:00 a.m.) on a grass field under controlled 
environmental conditions, with a temperature of 27°C.

Test Procedure 

Static Balance Test Procedure
The participants removed their shoes, placed their hands on their hips, and positioned the inactive 

foot comfortably on the lower calf of the upright leg to begin the static balancing test. After a one-
minute practice, the test commenced when the participant elevated their heel to balance on the ball of 
their foot. When the heel lifted, the stopwatch started, and it stopped when the heel hit the floor, the 
supporting foot moved, the non-supporting foot came off the knee, or the hands moved away from 
the hips. The best time from three attempts was recorded for scoring (McCurdy & Langford, 2006).

Sprint (10m and 50m) Test Procedure
The test of sprint timing was carried out across a distance of 50 meters on a grass field. Time was 

recorded using an HS-70W Casio Digital Stopwatch (Casio Electronics Co., Ltd., China) equipped 
with two timing checkpoints: initially at the 10-meter mark and then at the finish line at 50 meters. 
Speed measurements were calculated from the start to 10 m (Phase I) and the start to 50 m (Phase II) 
(Dorgo et al., 2020). The subjects’ speed was evaluated using the observed durations for both Phase I 
and Phase II. Each subject made two attempts, and the best time was noted to the closest hundredth 
of a second (Reza et al., 2024).

Statistical Analysis
The data were analyzed using IBM SPSS software (version 25), and the mean, standard deviation, 

and standard error of the mean for each group were determined. To identify any significant 
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group differences, a one-way analysis of variance (ANOVA) test was employed, followed by a least 
significant difference (LSD) post hoc test and correlation analysis, revealing significant differences. 
For these studies, a significance level of 0.05 was used.

RESULTS

Table 3 presents the descriptive statistics (mean, standard deviation, and standard error) of the 
sprint and static balancing skills of girls in the age groups of 8, 9, 10, 11, and 12.

Table 3. Descriptive data of sprint tests for multiple age groups

Tests Groups N Mean Std. Dev. Std. Err.

Static Balance

8 Year 20 141.185 13.087 2.926
9 Year 20 141.492 27.338 6.113

10 Year 20 161.919 29.241 6.539
11 Years 20 164.698 33.399 7.468
12 Years 20 166.418 39.776 8.894

10m. Sprint

8 Year 20 2.582 0.167 0.037
9 Year 20 2.516 0.145 0.032

10 Year 20 2.445 0.146 0.033
11 Years 20 2.343 0.219 0.049
12 Years 20 2.341 0.218 0.049

50m. Sprint

8 Year 20 9.019 0.715 0.160
9 Year 20 8.572 0.358 0.080

10 Year 20 8.971 0.890 0.199
11 Years 20 9.055 1.143 0.256
12 Years 20 9.054 1.144 0.256

Table 4. One-way ANOVA of sprint tests for various age groups

Tests Groups Sum of Squares df Mean Square F-ratio p-value

Static Balance
Between Groups 12910.541 4 3227.635

3.609 0.009
Within Groups 84955.063 95 894.264

10m. Sprint
Between Groups 0.905 4 0.226

6.833 0.000
Within Groups 3.145 95 0.033

50m. Sprint
Between Groups 3.376 4 0.844

1.043 0.389
Within Groups 76.896 95 0.809

*. Significant at the 0.05 level

Table 4: Balance was compared using a one-way ANOVA, and performance in sprints was 
evaluated across age groups (8, 9, 10, 11, and 12) for static balance, 10m, and 50m sprints. For the 
static balance and 10m sprint, the differences within the groups were statistically significant, as 
indicated by F (4, 95) = 3.069, p = 0.009, and F(4, 95) = 6.833, p = 0.000, respectively, indicating 
meaningful variance in static balance and 10 m sprint performance. sprint timings for each age 
group. However, there was no  noticeable difference  between the age categories in the 50-meter 
sprint, F (4, 95) = 1.043, p = 0.389, indicating that no significant difference was detected in the 
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sprint timings for these groups. These performance changes, however, are more closely related 
to biological maturation and motor development processes (e.g., growth spurts, neuromuscular 
changes) rather than relying solely on statistical significance. 

Figure 1. Mean plots of significant variables across ages
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Table 5. Post-hoc (LSD) test of static balance and 10-meter sprint

Test Groups Groups Mean Diff. Std. Error Sig. Level

Static Balance

8 Year

9 Year -0.307 9.457 0.974
10 Year -20.734* 9.457 0.031
11 Year -23.513* 9.457 0.015
12 Year -25.233* 9.457 0.009

9 Year

8 Year 0.307 9.457 0.974
10 Year -20.428* 9.457 0.033
11 Year -23.207* 9.457 0.016
12 Year -24.927* 9.457 0.010

10 Year

8 Year 20.734* 9.457 0.031
9 Year 20.428* 9.457 0.033
11 Year -2.779 9.457 0.769
12 Year -4.499 9.457 0.635

11 Year

8 Year 23.513* 9.457 0.015
9 Year 23.207* 9.457 0.016

10 Year 2.779 9.457 0.769
12 Year -1.720 9.457 0.856

12 Year

8 Year 25.233* 9.457 0.009
9 Year 24.927* 9.457 0.010

10 Year 4.499 9.457 0.635
11 Year 1.720 9.457 0.856

10 m. Sprint

8 Year

9 Year 0.066 0.058 0.254
10 Year .137* 0.058 0.019
11 Year .240* 0.058 0.000
12 Year .242* 0.058 0.000

9 Year

8 Year -0.066 0.058 0.254
10 Year 0.071 0.058 0.220
11 Year .174* 0.058 0.003
12 Year .176* 0.058 0.003

10 Year

8 Year -.137* 0.058 0.019
9 Year -0.071 0.058 0.220
11 Year 0.103 0.058 0.078
12 Year 0.105 0.058 0.072

11 Year

8 Year -.240* 0.058 0.000
9 Year -.174* 0.058 0.003

10 Year -0.103 0.058 0.078
12 Year 0.002 0.058 0.972

12 Year

8 Year -.242* 0.058 0.000
9 Year -.176* 0.058 0.003

10 Year -0.105 0.058 0.072
11 Year -0.002 0.058 0.972

*. The mean difference is significant at the 0.05 level.

Table 5 presents the results of a post-hoc Least Significant Difference (LSD) test, which was 
conducted to assess pairwise differences in static balance and 10-meter sprint performances across 
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different age groups. For static balance, significant differences were found between the 8-year-old 
group and the 10-year-old (p = .031), 11-year-old (p = .015), and 12-year-old (p = .009) groups. 
Similarly, the 9-year-old group scored significantly lower than the 10-year-old (p = .033), 11-year-
old (p = .016), and 12-year-old (p = .010) groups. No significant differences were observed between 
the 10-year, 11-year, and 12-year groups in terms of static balance. In the 10-meter sprint test, the 
8-year-old group demonstrated significantly slower times than the 10-year-old (p = .019), 11-year-old 
(p =.000), and 12-year-old (p = .000) groups. Additionally, the 9-year-old group was significantly 
slower than the 11-year-old (p = .003) and 12-year-old (p = .003) groups. No significant differences 
were found between the 10-year, 11-year, and 12-year groups in sprint times.

Table 6. Correlation of balance and sprint test 

Variables Pearson Correlation Static Balance 10 m. Sprint 50 m. Sprint

Static Balance
r 1

Sig. (2-tailed)

10 m. Sprint
r -.375** 1

Sig. (2-tailed) 0.000

50 m. Sprint
r -0.025 .432** 1

Sig. (2-tailed) 0.804 0.000

**. Correlation is significant at the 0.01 level (2-tailed).

Table 6 Static balance shows a low negative correlation with the 10 m sprint (r = -0.375**, p 
< 0.01) and no significant correlation with the 50 m sprint. The 10 m sprint has a low positive 
correlation with the 50 m sprint (r = 0.432**, p < 0.01), indicating that individuals who excel in 
short sprints also tend to perform slightly better in longer sprints. Although these correlations are 
statistically significant, their relatively low strength suggests that, while the relationships exist, 
they are not strong predictors on their own and should be considered in conjunction with other 
developmental and performance factors.

DISCUSSION

The present study examined the development of physical coordination, particularly static balance, 
in females during puberty. The results showed that the static balance performance of the age groups 
varies significantly, with younger participants (8- and 9-year-olds) demonstrating lower balance 
scores compared to older participants (10- to 12-year-olds). Specifically, the 8-year-old group 
exhibited significantly lower static balance performance than the 10-year-old (p = .031), 11-year-
old (p = .015), and 12-year-old (p = .009) groups. Similarly, the 9-year-old group also showed 
significantly reduced balance compared to the 10-year-old (p = .033), 11-year-old (p = .016), and 
12-year-old (p = .010) groups. However, no significant differences in static balance were observed 
among the 10-, 11-, and 12-year-old groups, suggesting that balance ability stabilizes beyond the age 
of 10. These results are consistent with previous studies, which show that as individuals age, their 
ability to balance increases due to the maturation of the sensory and motor systems. Research has 
shown that older children exhibit better postural control, likely due to improved motor planning 
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skills, enhanced neuromuscular coordination, and better sensory integration (Li et al., 2022; 
Schedler et al., 2019). The observed improvements in static balance between ages 8 and 10 may be 
attributed to the progressive growth of the somatosensory and vestibular systems, which play a 
crucial role in maintaining postural stability (Sabir et al., 2022). Furthermore, as children engage in 
more complex physical activities, their motor learning experiences facilitate better balance control, 
supporting the notion that exposure to diverse movement patterns contributes to neuromotor 
refinement (Smits-Engelsman & Verbecque, 2022). The absence of significant differences among 
the 10-, 11-, and 12-year-old groups suggests that by age 10, static balance may have reached a 
developmental plateau. This observation is consistent with prior research (Biswas & Kar, 2018). 
However, individual differences in motor proficiency, physical activity levels, and hormonal 
fluctuations during puberty may influence balance performance beyond this age range. The current 
study’s findings show notable variations in 10-meter sprint times among different age groups, 
highlighting the progressive improvement in sprint performance with increasing age. Specifically, 
the 8-year-old group exhibited significantly slower sprint times compared to the 10-year-old (p = 
.019), 11-year-old (p = .000), and 12-year-old (p = .000) groups. Similarly, the 9-year-old group 
demonstrated significantly slower times than the 11-year-old (p = .003) and 12-year-old (p = .003) 
groups. However, no significant differences were observed among the 10-year, 11-year, and 12-year-
old groups, suggesting that the primary improvements occur before the age of 10, with a potential 
plateau in performance during later years. These results align with earlier investigations indicating 
that sprint performance in children improves with age due to neuromuscular maturation (Standing 
et al., 2019), increased muscle mass (Radnor et al., 2018), and enhanced coordination (Ceylan et al., 
2014). Maturation plays a crucial role in the development of motor skills, particularly in explosive 
movements such as sprinting (Lehnert et al., 2024). As children age, there is a natural progression 
in muscle fiber recruitment (Verdijk et al., 2014), greater motor unit synchronization (Dotan et al., 
2012), and increased efficiency in movement patterns (VanSant, 1988), all of which may contribute 
to faster sprint times (Faigenbaum et al., 2009). Notable enhancements in 10m sprint performance 
emerged between ages 9 and 11; however, this progression was not reflected in the 50m sprint, 
indicating a distance-dependent variation in speed development (Islam & Rakib, 2024). Throughout 
the acceleration phase (0–10 m) of the 10-meter test, a pronounced enhancement in speed is evident 
across the 11- to 16-year age range, suggesting a progressive refinement in acceleration capacity 
during adolescence (Santander et al., 2022). When children were categorized into groups according 
to gender and age, statistically significant differences were observed in their acceleration sprint 
performance, highlighting the influence of these factors on speed development (Imamoğlu & Şener, 
2019).

Furthermore, the lack of significant differences between the 10-year, 11-year, and 12-year groups 
suggests that sprint performance improvements may stabilize after a certain age. It is also possible 
that variations in physical activity levels, training exposure, and genetic factors influence the rate 
of improvement in sprint performance (Haugen et al., 2019). 

The analysis of sprint performance across age groups (8–12 years) in the 50-meter sprint 
revealed no significant differences, suggesting that improvements in sprinting ability during this 
period may not be substantial. Sprint performance depends on physiological and biomechanical 
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factors such as muscle composition, neuromuscular coordination, and stride mechanics (Majumdar 
& Robergs, 2011), which may not vary significantly between consecutive age groups. Individual 
differences in maturation, motor control, training exposure, and biomechanics likely contribute to 
performance variability, overshadowing the expected age-related progression (Mendez-Villanueva 
et al., 2011). Neuromuscular immaturity during preadolescence may further constrain strength and 
power development, explaining the observed lack of variation. Future research should investigate 
longitudinal trends and training interventions to better understand the determinants of sprint 
performance in young athletes.

These age-related trends in sprint performance and balance will have a significant impact on 
training and physical education. Although speed, acceleration, and balance training may be most 
helpful between the ages of 8 and 10, when rapid improvement is most noticeable. Fine motor skill 
development and general physical literacy can be supported by creating exercises that align with 
the child’s developmental stage.

CONCLUSION

The results indicate that age significantly affects static balance and short-distance sprint performance 
(10m), with older children (10–12 years) performing better than younger ones (8–9 years). However, 
age does not seem to influence longer sprint performance (50m), as both age groups demonstrate 
similar capabilities over this distance. Additionally, the 10m sprint shows a weak positive correlation 
with the 50m sprint, while static balance is negatively correlated with the 10m sprint.

Given these findings, training programs for younger children should prioritize enhancing balance 
and short-distance sprint performance through targeted exercises. Additionally, incorporating 
activities that improve coordination and lower-body strength may help optimize both balance and 
sprint performance across various distances.
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