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Abstract  Children in rural areas of Indonesia often 

face challenges in developing their motor competence (MC) 

due to limited access to quality physical education teachers, 

inadequate facilities, and the absence of structured motor 

development programs. MC has been recognized as a key 

determinant of physical, cognitive, and social development 

and a foundation for lifelong participation in physical 

activity. This study examined gender- and age-related 

differences in MC among rural Indonesian children aged 

7–12 years using the modified Körperkoordinationstest für 

Kinder (KTK3+), providing updated reference data from a 

population that has received limited scholarly attention. A 

total of 281 children (139 girls, 142 boys) from two rural 

schools in West Sumatra participated in this cross-sectional 

study. MC was assessed through standardized KTK3+ 

subtests, and motor quotient (MQ) scores were analyzed 

using multivariate analysis of variance (MANOVA). The 

results indicated significant main effects of age and gender 

on MC. MC scores increased consistently with age across 

all subtests (p < 0.005). Boys scored significantly higher 

than girls in eye–hand coordination (p < 0.05) and moving 

sideways (p < 0.05). Furthermore, 2.5% of boys and 2.8% 

of girls scored below the average MQ range. When 

compared with normative data collected decades ago, rural 

Indonesian children in the present study demonstrated 

scores within the normal range. These findings highlight 

the need to ensure equitable access to structured physical 

education and continuous motor development programs in 

rural areas. Addressing these disparities is essential to 

support healthy physical and psychological development 

among Indonesian children, rather than focusing solely on 

early high-performance athlete development. 

Keywords Motor Competence, Rural Children, 

Gender Differences, Developmental Trends, Indonesia 

1. Introduction

In recent decades, data showing the classification of 

impaired motor competence (MC) in children have 

increased [1], [2]. A study conducted in Indonesia indicates 

that approximately 45% of children have impaired MC [3]. 

In comparison, data on children in Central Europe show 

that around 20% experience impaired motor development 

[2], and other studies report that the proportion of children 

facing similar risks exceeds 70% in the United States [4]. 

Therefore, it is important to review the MC that positively 

impacts a child's development, as MC is a prerequisite for 

participation and success in sports or recreational activities 

from childhood through adulthood [5]. In the pediatric 

population, there is considerable variation in MC. Previous 

research shows that children with developmental 

coordination disorder (DCD) consistently demonstrate 

reduced health-related fitness, including lower levels of 
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explosive power, muscular strength, and endurance [6], as 

well as decreased VO₂ max and impaired cardiorespiratory 

fitness [7]. These findings strengthen the interpretation that 

poor MC is closely associated with deficits across multiple 

physical fitness components. Thus, it is important to 

understand that children with impaired MC who do not 

receive prompt intervention will likely struggle to adapt to 

more complex movements and will continue to lag behind 

their peers as they grow older [8]. This issue also carries 

the risk of impaired physical fitness extending into 

adulthood [9]. Because it is important to prevent MC 

disorders from an early age, it is necessary to conduct an 

early assessment of each child to examine their 

characteristics. 

MC is essential for children's development, particularly 

during their early years [10]. A good MC level will enable 

children to be active in games, sports, and daily activities 

efficiently and with confidence. A strong foundation for 

MC from an early age will have a positive impact on a 

child's lifestyle and physical activity in adulthood [11]. The 

period between the ages of 7 and 12 is considered optimal 

for transitioning from basic to more complex skills, 

including those related to games, physical activity (PA), 

and sports [12], [13]. Children must actively engage in 

daily PA to master motor skills, which will positively 

impact various aspects of their development [14]. Beyond 

health-related outcomes, robust MC has also been 

associated with improved cognitive abilities and academic 

performance in children and adolescents. According to 

Cognitive Load Theory [15], cognitive processing capacity 

is limited, and children with proficient motor skills are not 

required to devote excessive attentional resources or 

energy to basic movement tasks during classroom activities, 

enabling greater focus on learning [16]. Moreover, motor 

and cognitive functions share common neural pathways in 

the brain, as demonstrated by functional neuroimaging 

studies showing activation of the neocerebellum and 

dorsolateral prefrontal cortex during both motor and 

cognitive tasks [17]. These findings highlight that 

developing motor competence may provide dual benefits, 

supporting both physical health and academic achievement. 

Therefore, it is essential to screen early for potential risk 

factors contributing to delays in MC [18]. Factors such as 

weight status, parental education, and socioeconomic 

constraints have been shown to affect MC development 

[19]. Early intervention is particularly critical, as 

insufficient MC not only limits participation in physical 

activity but, according to Cognitive Load Theory, may also 

increase the attentional demands of basic movement tasks, 

thereby impacting children’s cognitive development and 

academic performance. 

An understanding of the determining factors and 

correlations of children's MC positively impacts the 

optimal development process. Factors influencing this 

development involve many cultural, environmental, 

psychosocial, and behavioural constraints affecting MC, 

PA, and individual fitness across the lifespan [20]. For 

instance, research analyzing the relationship between PA 

and MC has produced inconsistent results. Some studies 

report that rural children demonstrate higher MC than their 

urban counterparts [8], [21], while others indicate the 

opposite [22]. However, caution is warranted when 

comparing studies from different regions of the world, as 

the concept of rurality varies substantially depending on 

each country’s development index and socioeconomic 

conditions. Both Adriyani et al [21] and Mardiansyah et al 

[8] attribute the advantage observed in rural children partly 

to unstructured activities afforded by wide-open spaces, 

which facilitate the practice and refinement of motor skills. 

In contrast, Reyes et al [23] highlight that urban–rural 

differences in growth may also be influenced by 

improvements in public health, nutrition, and general living 

standards commonly associated with urbanization. These 

factors may mediate the relationship between PA and MC 

beyond the scope of social support or teaching methods 

alone. This difference may be attributed to factors such as 

social support and the influence of teaching methods. 

Therefore, it is very important to create policies for the 

equalization of professional teachers to support children's 

development. Efforts to promote equitable professional 

development for physical education (PE) teachers should 

target both urban and rural areas. Research indicates that 

teacher professional development programs in Indonesia 

exhibit lower effectiveness in rural settings compared to 

urban ones [24]. Moreover, early childhood educators in 

rural schools often have limited access to information on 

modern physical literacy practices [25]. These disparities 

are compounded by broader challenges, such as inadequate 

training infrastructure, limited access to technology and 

professional development opportunities, and constrained 

budgets at the local level [26]. In addition, the PE teachers 

in elementary schools involved in this study also faced the 

same problems. However, the elementary school age is 

critical for optimizing children's development (in sports 

and other areas). Most research on children's MC has come 

from high-income countries, and there is a need to 

investigate the assessment quality of children's motor 

coordination across cultures, environments, and contexts 

[27]. 

This research aims to compare MC among children aged 

7-12 years in rural areas of Indonesia. We hypothesize that 

children who are one year older perform better in each 

subtest, and that boys are favored over girls. In addition, 

cultural influences can affect MC differences between the 

genders. We use the KTK3+ [28] to profile motor 

competence levels in children. The KTK3+ test is very 

suitable for educational settings to assess children's MC, 

which is valid and reliable.
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2. Materials and Methods 

2.1. Participants 

This study employed a cross-sectional design, and data 

were collected in West Sumatra Province (Indonesia). A 

total of 281 children (139 girls and 142 boys) aged 7 to 12 

years took part in the study. Children were selected from 

two schools located in different rural areas of West Sumatra. 

Specifically, in districts classified as rural by The Central 

Bureau of Statistics of Indonesia (BPS) [29] based on low 

population density, predominant agricultural land use, and 

limited infrastructure development. The selected schools 

are located in communities where economic activities are 

primarily agriculture-based, with fewer transportation and 

public facilities compared to urban centers. These features 

align with international definitions of rural areas, which 

emphasize lower demographic density, expansive open 

spaces, and dependence on primary-sector activities rather 

than dense, diversified urban economies. This clarification 

is important for readers from outside Indonesia to 

contextualize the findings and assess their generalizability 

to other settings. The study received approval from the 

University Ethics Committee and the Educational Office 

for Elementary Schools. All participants and their 

guardians provided written informed consent prior to data 

collection. 

2.2. Measurements 

The MC test is administered by trained assessors who 

have received specific courses before collecting data. For 

all tests, children perform without footwear. The tests are 

conducted both in a sports hall and outdoors. All 

participants are required to complete the four KTK3+ tests 

correctly, and it is confirmed that all participants are in 

good health. 

2.3. Motor Competence 

MC was evaluated using four subtests from the modified 

“KörperKoordinations Test für Kinder (KTK3+)” [28], (1) 

Balance Beam (BB): Participants walk backward along 

beams of varying widths (6 cm, 4.5 cm, and 3 cm) (ICC = 

0.80); (2) Jumping Sideways (JS): Participants perform 

two-legged sideways jumps on a wooden bar for two 15-

second intervals, with the total number of jumps from both 

trials recorded (ICC = 0.95); (3) Moving Sideways (MS): 

Participants move sideways across a wooden platform for 

two 20-second intervals, with the total number of 

movements recorded across both trials (ICC = 0.84); (4) 

Eye-Hand Coordination (EHC): Each child stands in front 

of a line 1 meter from the wall, the participant throws the 

ball against the wall with one hand (right), then catches it 

with the opposite hand (left), and repeats the same thing for 

30 seconds with two repetitions (ICC = 0.87). 

2.4. Data Analysis 

IBM SPSS version 27 was utilized for the statistical 

analysis, with a p-value of ≤ 0.05 regarded as statistically 

significant in all evaluations. The first analysis evaluated 

differences in MC by gender and age category, using motor 

quotient (MQ) as the primary outcome variable. Group 

comparisons were performed to identify whether MQ 

scores varied significantly between boys and girls and 

among different age groups. The second analysis assessed 

the main effects on the MANOVA value for motor 

competence (MC) measurements based on gender and age. 

The magnitude of the differences was determined using 

partial eta squared (ηp²), with values of 0.01 (small), 0.06 

(medium), and 0.14 (large). Last, we categorize (impaired, 

poor, normal, good, high) and compare the distribution of 

rural children on all KTK3+ subtests through motor 

quotient. 

3. Results 

3.1. Raw Score Differences by Age and Gender 

In Table 1, we report the raw mean and standard 

deviation for KTK3+ subtests, which are also analyzed 

using the motor quotient. Meanwhile, Table 2 explains the 

main effects and interaction effects through analysis by age 

and gender. 

A significant main effect was found for gender (Wilks’ 

λ = 0.92; F = 6.07; p = 0.000; partial η2 = 0.084) and age 

(Wilks’ λ = 0.52; F = 9.57; p = 0.000; partial η2 = 0.150). 

However, follow-up ANCOVA could confirm the age 

effect for KTK3+ subtests. Further, boys demonstrated 

significantly higher scores in MS (F(1, 269) = 17.80, p < 

0.05, ηp² = 0.062) and EHC (F(1, 269) = 15.04, p < 0.05, 

ηp² = 0.053) compared to girls. No significant gender 

differences were found in the balance beam and jumping 

sideways (p > 0.05). Finally, significant differences were 

observed in each subtest, with older children outperforming 

their one-year younger peers (all p < 0.005). 

3.2. Motor Quotients of Boys and Girls 

The results of the MANOVA analysis for the total 

KTK3+ in the motor quotient show that boys demonstrated 

significantly higher scores (F = 6.74; p < 0.001; partial η2 

= 0.092) compared to girls. The description of the motor 

quotients assessment is as follows: 1) A score of 70 or 

below indicates impaired MC; 2) A score between 71 and 

85 indicates poor MC; 3) A score between 86 and 115 

indicates normal MC; 4) A score between 116 and 130 

indicates good MC; and 5) A score greater than 131 

indicates high MC [2]. 

Further, children aged 10-12 years performed higher 

than children aged below, increasing as they became older 

(F = 9.94; p < 0.001; partial η2 = 0.155). As a result, girls 
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get higher normal scores than boys when compared with 

Kiphard and Schilling's motor quotient norms, but boys get 

more good scores than girls (see Figure 1). Furthermore, 

the MQ score for older children and boys is significantly 

higher across all KTK3+ subtests (p < 0,005). The single-

factor analysis outcome also evidenced that boys scored 

significantly high on JS and EHC (p < 0.001). 

Table 1.  Raw KTK3+ (means and standard deviations) and motor quotient 

Variable 
7 years 

(n = 42) 

8 years 

(n = 41) 

9 years 

(n = 39) 

10 years 

(n = 21) 

11 years 

(n = 40) 

12 years 

(n = 39) 

Motor Quotient 

BB 97.1 (16.5) 102.1 (10.8) 103.6 (13.2) 101.5 (12.9) 106.6 (6.8) 106.9 (8.3) 

JS 94.6 (9.8) 98.9 (16.4) 99.9 (11.5) 108.3 (10.3) 110.0 (7.0) 115.3 (8.0) 

MS 94.6 (10.3) 96.6 (18.3) 101.7 (9.2) 102.5 (9.4) 108.0 (13.5) 106.8 (11.1) 

EHC 83.0 (8.7) 92.2 (16.6) 93.9 (12.1) 103.0 (15.3) 106.2 (10.2) 112.4 (12.5) 

Raw Scores 

BB 60.72 (10.8) 65.04 (10.1) 65.74 (9.1) 64.50 (9.3) 68.00 (6.4) 68.09 (6.5) 

JS 49.70 (8.8) 55.83 (14.1) 55.47 (9.7) 63.24 (9.5) 64.87 (7.2) 69.70 (8.1) 

MS 38.77 (5.7) 40.33 (11.6) 43.09 (5.0) 43.60 (5.6) 46.53 (7.3) 45.93 (7.1) 

EHC 4.49 (4.3) 9.28 (9.0) 10.12 (6.1) 14.58 (7.8) 16.34 (5.3) 19.61 (6.5) 

Table 2.  Interaction and main effects on KTK3+ by age and gender 

Variables FAGE x GENDER ηp² FAGE ηp² FGENDER ηp² 

Balance Beam 0.75* 0.014 3.93** 0.068 0.69* 0.003 

Jumping Sideways 0.90* 0.017 24.12*** 0.310 2.05* 0.008 

Moving Sideways 3.56** 0.062 7.69*** 0.125 17.80*** 0.062 

Eye Hand Coordination 1.05* 0.019 29.68*** 0.356 15.04*** 0.053 

*p > 0.05, **p < 0.05, ***p < 0.001
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Figure 1.  Comparison of KTK3+ and motor quotient by gender (**P<0.001; *P<0.05; NS, not significant) 

4. Discussion

Being aware of the level of MC in childhood is important, 

which can affect the physical and mental well-being of 

children and even throughout life. The level of MC that 

children possess is essential for mastering the basic skills 

of sports in the future. This cross-sectional study aims to 

compare MC in children based on age (7-12 years) and 

gender (male and female) in rural areas using the KTK3+. 

Overall, girls were found to have poorer KTK3+ 

performances than boys. Specifically, boys scored higher 

in each subtest (BB, JS, MS, EHC). In this study, there is a 

significant increase in MC with age, as children in the older 

age group scored significantly higher compared to those in 

the 1-year younger age group. In line with the results of 

Coppens et al [30] and Moreira et al [31], MC increased 

and gave positive relationships between age and MC in 

each age group during elementary school. On the other 

hand, these data may indicate a difference in maturity 

between boys and girls in primary school, so it is rather 

difficult to compare children in primary school by gender. 

However, it should be compared only with children of the 

same age and gender. 

According to DeWolfe et al [32] and Walhain et al [33], 



624 Motor Competence in Rural Indonesian Children: Gender and Developmental Differences across Ages 7–12  

 

boys do more PA than girls and spend more time playing 

outside. This habit is the most important factor in 

enhancing PA and MC. Positive correlations between 

habits and PA suggest that habits play a significant role in 

promoting PA [34], particularly given the habit of rural 

children engaging in more PA than urban children [35]. In 

fact, this circumstance becomes a crucial factor in selecting 

future athletes. Although rural settings are sometimes 

assumed to promote higher physical activity (PA) than 

urban settings [35], evidence suggests that the relationship 

is more nuanced. Loucaides and colleagues [35] reported 

seasonal variations in PA, with urban children being more 

active during winter and rural children more active during 

summer, shaped by contextual affordances such as safer 

outdoor spaces in rural schools and greater access to 

exercise equipment and organized transport in urban areas. 

Furthermore, Bell et al [36] found that athletes from 

suburban schools began their primary sport earlier, trained 

more months per year, participated in more competitions, 

and were more likely to be highly specialized than rural 

athletes. These findings highlight that geographic context 

influences opportunities and developmental pathways 

rather than serving as a simple predictor of athletic 

potential. 

Currently, in Indonesia, sports policymakers pay little 

attention to children living in rural areas. In contrast, if a 

more comprehensive study is conducted, it may be able to 

report that children in rural areas are much more capable in 

many sports. 

In terms of MQ tasks, on average, boys have higher MQ 

scores than girls. However, girls obtained a greater 

proportion of “normal” scores than boys using the German 

standardization sample from 1974. This finding was also in 

line with the research of Kokštejn [37], in which girls aged 

3 and 4 years demonstrated higher total scores in fine motor 

skills and balance than boys. However, this study only 

applies to children aged 3 and 4 years. The study also 

explained that there was no difference in the ability of 

children aged six and over [38]. The result of this study 

indicates that girls score 1% higher than boys on the MQ 

of the KTK3+. However, an analysis of the raw KTK3+ 

data reveals that boys outperform girls at every age, except 

for 8-year-olds in JS and MS. Boys averaged 1% higher 

scores than girls on the BB, MS, JS, and EHC. In addition, 

it has been argued that evaluating MC can assess several 

aspects of physical fitness, such as speed, strength, 

endurance, and flexibility. 

Early childhood is a critical period for developing 

fundamental motor skills, which serve as the foundation for 

more complex motor development [39]. During this stage, 

children have an optimal opportunity to build MC, which 

significantly impacts their physical, social, emotional, and 

cognitive abilities [8]. Appropriate stimulation through 

physical activities and play can have long-term effects on 

overall child development [11]. 

An important finding of the age and gender group 

analysis was the identified difference in MC. Boys and girls 

should have developed FMS and MC early because it will 

help children prepare to become athletes in the future [40]. 

Boys and girls should develop FMS and MC early in life, 

as these skills not only prepare children for potential sport 

participation but, more importantly, lay the foundation for 

lifelong engagement in physical activity and healthy 

lifestyles [40]. Goodway and colleagues [40] emphasize 

that youth sport should adopt a public health and youth 

development approach, aiming to provide all children, 

regardless of skill level, with the competencies, knowledge, 

and attitudes needed to participate regularly in physical 

activity throughout childhood and into adulthood. To 

develop FMS, kindergarten and PE teachers should 

understand and improve children's MC. The Indonesian 

government should prioritize aligning curriculum 

objectives for motor development in kindergarten with the 

PE curriculum in elementary school. In Indonesia, early 

childhood education emphasizes general developmental 

milestones, such as gross and fine motor activities, but 

often lacks systematic play-based approaches to movement 

learning. In contrast, elementary school PE implements a 

more structured curriculum focusing on FMS, introductory 

sports, and fitness concepts [41]. This misalignment may 

disadvantage children in rural areas, where limited access 

to qualified teachers, adequate facilities, and continuous 

motor development programs can further hinder their 

educational opportunities. 

 

Figure 2.  Motor quotient of children on total KTK3+ for boys and girls 

This is evident from a recent study indicating that many 

elementary school students have poor motor skills [42]. In 

addition, this finding also indicates that children's MC in 

rural areas are within the "normal" category (see Figure 2). 

This suggests that the MC characteristics of rural children 

are very suitable for special attention from the Indonesian 

government to foster long-term sports development. The 

lack of sports development in rural areas of Indonesia can 

be attributed to the limited government attention. If the 

government can facilitate talent development in these rural 

regions, it will represent a significant step toward nurturing 
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more talent in Indonesia over the next decade. 

A limitation of this study is that it only assesses MC in 

children from rural areas. As the sample is drawn from a 

small rural region in West Sumatra Province, the results 

may not be representative of all rural children in Indonesia. 

In addition, because no urban comparison group was 

included, the present study cannot draw conclusions 

regarding rural–urban differences in motor competence. 

References to urban populations are therefore discussed 

only in relation to existing literature and not as direct 

empirical comparisons. Furthermore, several potential 

confounding variables, such as body mass index (BMI), 

habitual physical activity outside school, family 

socioeconomic status, and teacher qualifications, were not 

measured in this study. These factors have been shown to 

influence motor competence and may partly explain 

variability in performance. Future studies should 

incorporate these variables to provide a more 

comprehensive understanding of motor competence 

development in rural Indonesian children. 

Based on our findings, implementing structured physical 

activity programs in rural schools may help improve motor 

competence among children. These programs could 

emphasize fundamental motor skill development through 

age-appropriate games and athletics. Future research 

should examine the longitudinal sustainability and 

effectiveness of motor competence interventions in both 

rural and urban Indonesian contexts. Longitudinal and 

experimental designs are particularly needed to determine 

causal relationships and to inform sustainable school- and 

community-based intervention strategies. Importantly, this 

is a novel study in Indonesia that uses the modified edition 

of KTK3+, which can assess the MC of children who are 

better movers and may be prepared to become elite athletes 

in the future. 

5. Conclusions 

This study showed that MC differed significantly among 

children aged 7–12 years in the sampled rural schools in 

West Sumatra, Indonesia. Notably, approximately 2.5% of 

boys and 2.8% of girls scored “below average” in MC. The 

results also indicate that, in terms of daily activity habits, 

girls in rural areas exhibit very low levels of daily physical 

activity. Another key finding is that the general motor 

quotient score for rural children shows favorable results, 

with the average score categorized as “normal” for children 

in rural Indonesia. Girls demonstrated slightly higher 

average MQ scores, whereas boys showed higher raw 

scores across most individual KTK3+ subtests. While our 

findings suggest the possibility of age-related 

improvements in MC, additional validation through 

longitudinal studies in Indonesia is required in various rural 

areas. KTK3+ is a reference tool for assessing MC in 

children, and we recommend its use in educational settings 

in Indonesia. This research can serve as a pilot study and a 

reference for future studies. Additionally, practical 

implications of this study include the potential integration 

of the KTK3+ as a routine school-based screening tool for 

motor competence in rural elementary schools. In addition, 

modular professional development programs focusing on 

fundamental motor skills and motor assessment could be 

implemented to support physical education teachers in 

rural settings. 
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