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Article Info  ABSTRACT 

Article history:  The development of physical and motor abilities in school-age children plays an 

essential role in supporting optimal growth and development. This study aimed 

to determine the profile of flexibility and hand–eye coordination among children 
aged 10–12 years in the coastal area of Anyer, Banten. This study employed a 

quantitative descriptive method using a survey approach. The population 
consisted of children aged 10–12 years living in the coastal area of Anyer, 

Banten. The sample included 43 children, consisting of 24 girls and 19 boys, 
selected using purposive sampling techniques. The instruments used were the sit 

and reach test to measure flexibility and the ball throw-and-catch test to measure 

hand–eye coordination. Data were analyzed using descriptive statistics in the 
form of frequencies and percentages. The results showed that the flexibility level 

of children aged 10–12 years was predominantly categorized as very good, with 
27 children (62.79%), followed by good with 11 children (25.58%) and moderate 

with 5 children (11.62%). In contrast, the hand–eye coordination test revealed 
that 25 children (58.14%) were categorized as poor, 13 children (30.23%) as 

moderate, 3 children (6.98%) as very poor, and only 2 children (4.65%) as good. 

The findings indicate that children living in the coastal area of Anyer generally 
demonstrate excellent flexibility; however, their hand–eye coordination ability 

remains relatively low. Therefore, physical education programs should provide 
more structured visual–motor coordination activities through manipulative 

games and sports activities to improve children’s motor development. 
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Introduction 

Motor development during late childhood is a critical phase that supports the acquisition of complex movement 

skills, physical fitness, and long-term participation in physical activity. Children aged 10–12 years’ experience 

substantial improvements in neuromuscular control, movement efficiency, and motor coordination, making this 

developmental period particularly important for assessing physical and motor competence. Previous studies 

have demonstrated that motor competence is strongly associated with health-related fitness, academic 

performance, physical activity participation, and psychosocial well-being among school-aged children (Burton 

et al., 2023; De Meester et al., 2020). 

Among the various components of physical fitness, flexibility represents an important indicator of 

musculoskeletal function and movement quality. Flexibility reflects the ability of joints to move through an 
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optimal range of motion and contributes to posture control, injury prevention, movement efficiency, and sports 

performance. Adequate flexibility allows children to execute locomotor and non-locomotor movements more 

effectively while supporting overall physical development. Recent studies have shown that flexibility is positively 

associated with fundamental movement skills and physical competence in children ((Burton et al., 2023; De 

Meester et al., 2020) 

Another essential component of motor development is hand–eye coordination, which refers to the ability to 

integrate visual information with precise hand movements. This skill is fundamental for object-control tasks such 

as throwing, catching, striking, writing, and manipulating objects. Hand–eye coordination plays a significant 

role in both daily functioning and sport participation because successful performance requires continuous 

synchronization between perceptual and motor systems. Previous investigations have reported that children with 

better hand–eye coordination demonstrate superior object-control skills, reaction performance, and overall 

motor competence (Latorre Román et al., 2025; Mickevičienė et al., 2015; Sulla-Torres et al., 2025). 

Environmental factors are increasingly recognized as important determinants of children's motor 

development. According to ecological approaches to motor development, opportunities for movement 

exploration and interaction with the surrounding environment significantly influence the acquisition of motor 

skills. Children exposed to diverse physical environments tend to demonstrate better motor competence than 

those with limited movement opportunities. Factors such as playground availability, outdoor activity 

participation, community characteristics, and natural environmental conditions contribute substantially to 

motor skill development (Deng et al., 2024; Nanda et al., 2025; Padial-Ruz et al., 2021; Taylor et al., 2024). 

Coastal environments provide a unique context for children's physical activity experiences. Compared with 

urban settings, coastal communities often offer larger open spaces and greater opportunities for outdoor play, 

including running, swimming, climbing, jumping, and beach-based recreational activities. These activities may 

stimulate physical fitness components differently. For example, movement on unstable sandy surfaces requires 

continuous postural adjustments, muscular activation, and joint mobility that may positively influence flexibility 

development. However, such activities may not necessarily provide sufficient stimulation for visual-motor skills 

requiring object manipulation and precise hand responses (Hamed A.F. et al., 2017; Mademli et al., 2021; 

Rizzato et al., 2024). 

Several recent studies have examined motor competence and physical fitness among children. investigated 

the influence of age, sex, and physical activity participation on motor coordination in primary school students. 

Reported that combined visual-art and accuracy-based exercises improved motor coordination and reaction time 

among children. Demonstrated the importance of hand–eye coordination in developing object-control abilities. 

Similarly, (Behan et al., 2022; Malambo et al., 2022; Piotrowski et al., 2025) identified significant relationships 

between fundamental movement skills and health-related fitness components, including flexibility. Although 

these studies have enriched understanding of children's motor development, they have primarily focused on 

school-based interventions, sports performance, or general physical fitness populations. 

A notable gap remains regarding the motor development characteristics of children living in specific 

environmental contexts, particularly coastal communities. Existing research has largely examined flexibility and 

hand–eye coordination separately, while limited attention has been given to comparing these components 

simultaneously within a unique environmental setting. Furthermore, little evidence is available regarding 

whether coastal lifestyles and activity patterns contribute equally to different dimensions of motor development 

(Hesselberg, 2015; Rizzo et al., 2020). 

Therefore, the novelty of this study lies in examining the disparity between flexibility and hand–eye 

coordination among children living in a coastal environment. By simultaneously profiling both variables in 

children aged 10–12 years, this study provides new evidence regarding how environmental exposure may 

differentially influence components of motor development (Barrea et al., 2025; Fathirezaie et al., 2021; Golding 

et al., 2014). Understanding these patterns is important for designing targeted physical education and motor 

intervention programs that address specific developmental needs. 

Accordingly, the purpose of this study was to analyze the flexibility and hand–eye coordination profiles of 

children aged 10–12 years living in a coastal community and to identify potential disparities between these two 

fundamental components of motor development. 

 

Method 

Method 

This study employed a quantitative descriptive research design using a survey approach to describe the flexibility 

and hand–eye coordination profiles of children aged 10–12 years living in a coastal community. 
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Participants 

The population consisted of children aged 10–12 years residing in the coastal area of Anyer, Banten. A purposive 

sampling technique was applied based on the following inclusion criteria: (1) children aged between 10 and 12 

years; (2) residing in the coastal area of Anyer for at least two years; (3) physically healthy and able to participate 

in physical testing; and (4) obtaining parental consent to participate in the study. Children with musculoskeletal 

injuries, neurological disorders, or medical conditions that could affect physical performance were excluded 

from participation. Based on these criteria, 43 children were selected as participants, consisting of 24 girls and 

19 boys. 

Research Instruments 

Flexibility was assessed using the Sit-and-Reach Test, one of the most widely used field tests for evaluating 

hamstring and lower-back flexibility. Previous studies have reported acceptable validity coefficients ranging from 

0.71 to 0.89 and test–retest reliability coefficients above 0.90 for school-aged populations (Behan et al., 2022). 

Hand–eye coordination was measured using the Ball Throw-and-Catch Test. Participants were instructed to 

throw a tennis ball against a wall and catch it repeatedly using both hands within a specified time period. The 

total number of successful catches was recorded as the final score. Previous studies have reported satisfactory 

reliability coefficients ranging from 0.82 to 0.91 for object-control coordination assessments among children. 

Data Collection Procedure 
Data collection was conducted in an open field located within the study area. Before testing, participants 

received standardized instructions and demonstrations regarding the testing procedures. For the Sit-and-Reach 

Test, participants performed a standardized warm-up and then completed two testing trials. The best score 

obtained was recorded for analysis. For the Ball Throw-and-Catch Test, participants stood at a predetermined 

distance of 2 meters from a wall and performed continuous throw-and-catch movements for 30 seconds. Two 

trials were conducted, and the highest score was recorded. 

Data Analysis 

The collected data were analyzed using descriptive statistics. Frequencies, percentages, means, and category 

distributions were calculated to describe the flexibility and hand–eye coordination profiles of participants. The 

findings were then interpreted according to established normative categories for each instrument.  

Figure 1 <Research Design Flowchart> 
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The flowchart presents the sequence of the research procedures, beginning with participant selection through 

purposive sampling, followed by flexibility and hand–eye coordination testing, data tabulation, descriptive 

statistical analysis, and interpretation of the results. The process was designed to describe the motor development 

profile of children aged 10–12 years living in a coastal community. 

 

Results and Discussions 

The presentation of the results has been adjusted to follow the journal template format using concise academic 

language, clear table structures, and integrated discussion to strengthen readability and scientific interpretation. 

The discussion section also emphasizes the relationship between findings, previous studies, and practical 

implications in physical education learning. The results showed that the flexibility level of children aged 10–12 

years in the coastal area of Anyer, Banten was generally categorized as very good. Based on the sit and reach 

test results of 43 children, 27 children (62.79%) were categorized as very good, 11 children (25.58%) as good, 

and 5 children (11.62%) as moderate.  

Table 1 <Distribution of Overall Flexibility Test Results> 

Category Frequency Percentage (%) 

Very Good 27 62.79 

Good 11 25.58 

Moderate 5 11.62 

Total 43 100 

Source: Research data processed by the authors (2026). 

Based on gender, boys demonstrated a higher percentage in the very good category compared to girls. Among 

girls, 58.33% were categorized as very good, 29.16% as good, and 12.50% as moderate. Meanwhile, among 

boys, 68.42% were categorized as very good, 21.05% as good, and 10.53% as moderate. 

These findings indicate that children’s physical activities in the coastal environment contribute positively to 

flexibility development. Activities such as playing on the beach, running, swimming, and other outdoor 

movements likely contributed to the high flexibility levels. The unstable sandy surface also requires the body to 

work harder in maintaining balance and mobility, which may improve muscle and joint flexibility. 

The findings are consistent with Liu et al. (2023), who reported that physical fitness components such as 

flexibility, coordination, and muscular strength significantly correlate with children’s fundamental movement 

skills. Similarly, Maulana et al. (2023) stated that flexibility contributes to sports movement skills because 

flexible body movements allow more efficient and controlled performance. 

In contrast to the flexibility results, the hand–eye coordination test results indicated that most children were 

categorized as poor. Based on the throw-and-catch test, 25 children (58.14%) were categorized as poor, 13 

children (30.23%) as moderate, 3 children (6.98%) as very poor, and only 2 children (4.65%) as good. 

Table 2 <Distribution of Overall Hand–Eye Coordination Test Results> 

Category Frequency Percentage (%) 

Good 2 4.65 

Moderate 13 30.23 
Poor 25 58.14 

Very Poor 3 6.98 

Total 43 100 

Source: Research data processed by the authors (2026). 

The findings of this study revealed an interesting pattern in the motor development profile of children aged 

10–12 years living in a coastal community. While flexibility was predominantly categorized as very good, hand–

eye coordination was generally categorized as poor. This disparity suggests that different components of motor 

development may not develop uniformly and may be influenced by distinct environmental, behavioral, and 

individual factors. The results indicate that children demonstrated adequate physical capabilities related to joint 

mobility and muscle extensibility; however, their visual–motor integration skills were comparatively less 

developed. 

The high level of flexibility observed among participants may be associated with the physically active lifestyle 

commonly found in coastal communities. Children living in coastal environments are often exposed to outdoor 

activities such as running, walking on uneven sandy surfaces, swimming, climbing, and recreational play, all of 
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which require continuous movement and substantial lower-body involvement. Previous studies have reported 

that regular participation in physical activities contributes positively to flexibility development and overall 

physical fitness among children. Furthermore, flexibility has been identified as an important component 

supporting movement efficiency, injury prevention, and motor competence. The present findings therefore 

support previous evidence suggesting that active movement experiences during childhood contribute to 

improved flexibility outcomes. 

However, caution should be exercised when interpreting these findings. Although the participants were 

recruited from a coastal community, the present study did not directly measure physical activity levels, 

environmental exposure, or movement behavior. Therefore, it cannot be concluded that the coastal environment 

itself caused the high flexibility scores. Previous research has demonstrated that flexibility is influenced by 

multiple factors, including biological maturation, sex differences, nutritional status, body composition, physical 

activity participation, and previous sport experiences. Consequently, the relatively high flexibility observed in 

this study may reflect a combination of environmental opportunities and individual characteristics rather than 

geographical location alone. 

The findings of this study are generally consistent with previous investigations reporting positive associations 

between physical activity participation and physical fitness among children. Found that health-related fitness 

components, including flexibility, were significantly related to fundamental movement skills. Similarly, (Canli, 

Canli, Taskin, et al., 2023; Canli, Canli, Taşkın, et al., 2023; Flôres et al., 2025) reported that age, sex, and 

physical activity participation contribute substantially to motor development among primary school children. 

Nevertheless, other studies have suggested that environmental factors alone may not fully explain differences in 

motor competence. Research has shown that socioeconomic status, parental support, access to organized sports 

programs, and educational opportunities can significantly influence children's physical development. These 

findings indicate that environmental interpretations should be considered within a broader ecological framework 

that acknowledges the interaction between biological, social, and behavioral determinants. 

In contrast to flexibility, hand–eye coordination was generally categorized as poor among participants. This 

result suggests that the movement experiences commonly encountered by children in the study area may provide 

insufficient stimulation for visual–motor integration skills. Hand–eye coordination develops through repeated 

engagement in object-control activities requiring synchronization between visual perception and motor 

responses. Activities such as throwing, catching, striking, racket sports, and reaction-based games are known to 

contribute significantly to the development of coordination abilities. Previous studies have demonstrated that 

children who frequently participate in manipulative and object-control activities exhibit superior coordination 

performance compared with children who engage primarily in locomotor activities (Guo et al., 2024, 2025; 

Wang, 2004; Zhou et al., 2025)The relatively low coordination scores observed in this study may be explained 

by several alternative factors. First, children may have limited exposure to structured motor learning activities 

that specifically target visual–motor coordination. Second, variations in physical education quality, availability 

of sports facilities, and participation in organized sports may influence coordination development. Third, 

increasing screen time and sedentary behavior among children may reduce opportunities to practice object-

control skills in daily life. These alternative explanations highlight the importance of considering behavioral and 

educational factors rather than attributing the findings solely to environmental characteristics. 

The present findings both support and extend previous research on children's motor development. While 

earlier studies have primarily examined flexibility or coordination separately, this study demonstrates that 

substantial differences may exist between motor fitness components within the same population. The 

coexistence of high flexibility and low hand–eye coordination indicates that motor development should be 

viewed as a multidimensional construct rather than a single unified ability. Children who perform well in one 

component of physical fitness may not necessarily demonstrate similar competence in other motor domains 

(D’Anna et al., 2024; King-Dowling et al., 2020; Wu et al., 2021). 

From a practical perspective, the findings suggest that physical education programs should adopt a more 

balanced approach to motor development. While current movement experiences appear sufficient to support 

flexibility, additional emphasis should be placed on activities that stimulate hand–eye coordination. Throw-and-

catch games, reaction drills, target-based activities, ball sports, and racket sports may provide valuable 

opportunities to improve visual–motor integration and object-control skills among children. Such interventions 

are particularly important because hand–eye coordination plays a crucial role in both daily activities and sports 

participation. 

Several limitations should be acknowledged when interpreting these findings. The descriptive cross-sectional 

design does not permit causal conclusions regarding the influence of environmental factors on motor 

development. In addition, the study did not include comparison groups from inland or urban areas, making it 
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impossible to determine whether the observed profiles are unique to coastal children. Variables such as 

socioeconomic status, nutritional status, physical activity participation, screen time, and sport involvement were 

also not assessed and may have influenced the results. Future studies should incorporate comparative designs, 

larger samples, and additional explanatory variables to provide a more comprehensive understanding of the 

factors associated with flexibility and hand–eye coordination development among children. 

 

Conclusions 

This study examined the flexibility and hand–eye coordination profiles of children aged 10–12 years living in a 

coastal community. The findings revealed a notable disparity between the two components of motor 

development. Most participants demonstrated very good flexibility, whereas hand–eye coordination was 

generally categorized as poor. These results indicate that different dimensions of motor competence may develop 

at varying levels within the same population. The present findings should be interpreted descriptively because 

the study was conducted within a single population and did not include comparison groups from other 

environmental settings. Therefore, no causal conclusions can be drawn regarding the influence of coastal 

environments on flexibility or hand–eye coordination development. Nevertheless, the results provide valuable 

baseline information regarding the motor development characteristics of children in the studied community. 

From a practical perspective, the findings highlight the importance of balanced motor development programs 

in physical education. According to motor development theory, visual–motor integration and object-control 

skills develop through repeated engagement in manipulative activities that require coordination between 

perceptual and motor systems. Therefore, physical education teachers are encouraged to incorporate activities 

such as throwing, catching, target games, and other object-control tasks to provide opportunities for improving 

hand–eye coordination alongside general physical fitness development. Future studies should employ 

comparative designs involving children from different environmental contexts and include additional variables 

such as physical activity participation, nutritional status, socioeconomic background, and sport involvement to 

better understand factors associated with motor development outcomes. 
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