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Abstract 

Introduction: Motor competence should be optimized at an early age. At this level, students 
have more opportunities to explore and develop their motor coordination through the PE sub-
ject and extracurricular activities. However, studies indicate that many Indonesian teachers are 
unaware of this potential due to limited access to measurement instruments and methods. Ad-
ditionally, motor development may differ depending on where the students live.  
Objective: This study analyzed motor competence among 7-12-year-old individuals attending 
elementary school and compared those residing in lowland and highland areas.  
Methodology: The study employed a cross-sectional design involving 360 elementary school 
samples (189 males and 171 females) from various cities and regencies in West Sumatra. Data 
were analyzed by evaluating motor competence using the Körperkoordinations Test für Kinder 
(KTK3+EHC), which included balance beam tests, lateral movements, side jumps, and hand-eye 
coordination tasks. This analysis was facilitated by IBM SPSS version 25.  
Discussion: Results revealed that the overall mean motor competence scores for students in 
West Sumatra were 14.45 (SD = 3.4). Based on residence, students’ mean scores in lowland 
areas were lower (M = 13.81, SD = 2.9) than those in the highland (M = 15.17, SD = 3.8). This 
difference was statistically significant not only between lowland and highland areas (p<0.000), 
but also between male (p<0.000) and female students (p<0.030).  
Conclusion: the findings indicate that motor competence is higher among highland students 
than those in lowland areas. The difference also applied across gender, with males performing 
better than females in both regions. 
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Resumen 

Introducción: La competencia motriz debe optimizarse a una edad temprana. A esta edad, los 
estudiantes tienen más oportunidades de explorar y desarrollar su coordinación motora a tra-
vés de la asignatura de Educación Física y las actividades extracurriculares. Sin embargo, algu-
nos estudios indican que muchos docentes indonesios desconocen este potencial debido al ac-
ceso limitado a instrumentos y métodos de medición. Además, el desarrollo motor puede variar 
según el lugar de residencia de los estudiantes.  
Objetivo: Este estudio analizó la competencia motora entre individuos de 7 a 12 años que asis-
ten a la escuela primaria y comparó a aquellos que residen en zonas bajas y altas.  
Metodología: El estudio empleó un diseño transversal con una muestra de 360 alumnos de pri-
maria (189 varones y 171 mujeres) de diversas ciudades y distritos de Sumatra Occidental. Los 
datos se analizaron evaluando la competencia motora mediante el Test de Coordinación Corpo-
ral para Niños (KTK3+EHC), que incluyó pruebas de equilibrio, movimientos laterales, saltos 
laterales y tareas de coordinación ojo-mano. Este análisis se realizó con el software IBM SPSS 
versión 25 
Discusión: Los resultados revelaron que la puntuación media general de competencia motora 
para los estudiantes en Sumatra Occidental fue de 14,45 (DE = 3,4). Según el lugar de residencia, 
las puntuaciones medias de los estudiantes en las zonas bajas fueron inferiores (M = 13,81, DE 
= 2,9) que las de los estudiantes en las zonas altas (M = 15,17, DE = 3,8). Esta diferencia fue 
estadísticamente significativa no solo entre las zonas bajas y altas (p < 0,000), sino también 
entre los estudiantes varones (p < 0,000) y mujeres (p < 0,030). 
Conclusión: Los resultados indican que la competencia motora es mayor entre los estudiantes 
de zonas montañosas que entre los de zonas bajas. Esta diferencia también se observó entre 
géneros, con mejores resultados de los varones que de las mujeres en ambas regiones. 
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Introduction

Motor competence, often characterized by good motor coordination, is believed to be a primary predic-
tor for an individual to perform a movement successfully. Numerous studies have shown that coordina-
tion skills are a foundational element for achieving motor competence. These skills contribute to enhan-
ced manipulative abilities involving objects (such as a ball) using both upper and lower limbs (Oktari-
faldi et al., 2024; Matos et al., 2022). Supriatna and Suhairi (2021) explain that movement competence 
is part of the ability to organize harmonious movement among body parts, which is related to bodily 
control skills, known as motor skills. It is a complex skill that involves controlling and synchronizing 
movements and is essential as primary skills to master specific movements in some sports disciplines 
(Braumann & Stiller, 2010). Faber et al. (2018) explain that movement competence results from the 
combined performance of muscle, bone, and joint qualities in producing effective and efficient move-
ment. This competence is essential in daily life. Coordination abilities support the mastery of movement 
skills, such as eye-foot, eye-hand, and hand-eye-foot coordination. When these elements are well inte-
grated, individuals find it easier to complete movement tasks (Zhang et al., 2023). 

Motor competence should be developed from an early age (Freitas et al., 2015; Henrique et al., 2018;van 
der Fels et al., 2015). Scholars believe that individuals with good motor competence find it easier to 
learn and execute movements optimally (Marta et al., 2023; Oktarifaldi et al., 2019). For this reason, 
nurturing these abilities from an early age is more than a goal; it is the primary mission of physical 
education programs designed to enhance movement (Jukic et al., 2019; Vandorpe et al., 2011). They 
require full development across all stages so that previous training or learning experiences provide a 
foundation for further development in subsequent stages. Motor competence results from developmen-
tal processes through active student participation in physical activities (Rodrigues et al., 2015). It is not 
only a consequence of physiological changes, as environmental factors are also important in developing 
fundamental motor skills (Duarte et al., 2021). 

Determining the best period for developing physical qualities is essential for implementing physical 
education programs. Scholars believe that the elementary school age is ideal for developing most motor 
skills that establish the foundation of movement success and coordination (Lagunes-Carrasco et al., 
2022; Jarvis et al., 2022; Oktarifaldi et al., 2024). According to Pesce Ibarra (2018), this age represents 
a 'golden window' for brain development, where the nervous system is most receptive to learning new 
movements.. Thus, it is viewed as a key predictor and influential factor in building and developing chil-
dren's motor competence and promoting quality physical activity. To some extent, strong movement 
abilities are seen as predictors of children’s potential for future achievements in sports (Mardiansyah et 
al., 2023; Pion, 2015).  

Scholars argue that motor competence will improve if consistently practiced in both structured and uns-
tructured ways at the elementary school level. For example, continuous structured physical activity du-
ring childhood promotes the development of locomotor skills, which can improve children’s overall mo-
vement coordination (Gråstén et al., 2022). Moreover, at this level, students have ample opportunities 
to participate in and try various movements provided through Physical Education (PE), physical and 
sports activities, and extracurricular activities (De Bosscher et al., 2009; Nopembri & Sugiyama, 2021). 
This is evidenced by a comparative study showing that students in sports classes demonstrate higher 
motor competence than those in non-sports classes (Oktarifaldi et al., 2024). 

However, a child's physical environment has a significant impact on their development of motor com-
petence.. For example, West Sumatra Province, a large province in Indonesia, is marked by mountainous 
and coastal regions with a diverse population and balanced distribution between highlands and lo-
wlands. This province presents a unique research interest because these demographic and geographic 
differences should be considered when designing learning programs. Differences in geographic loca-
tions (e.g. urban-rural and highland-lowland) may lead to variations in physical conditions, skills, readi-
ness, and personal health. Additionally, local environmental factors influence children's physical condi-
tion, competence, and health (Syaifuddin & Juanita, 2016). 

Empirical studies show differences in characteristics, social traits, and mindsets among elementary stu-
dents in rural and urban areas. Few have compared academic performance between rural and urban 
elementary students, including those residing in highlands and lowlands (Aisah et al., 2022). Highlands 
are mountainous regions at higher altitudes than lowlands or coastal areas, with cooler temperatures 
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than coastal regions. Lowlands are generally lower areas at altitudes similar to the surrounding areas 
(Fida & Candra, 2020). Differences in temperature and other indicators between highlands and lowlands 
may influence student’s physical abilities and motor competence. Therefore, research suggests that 
there are differences in locomotor and manipulative competencies among elementary students depen-
ding on geographical location and residential environment (Pamungkas et al., 2022). 

Despite the clear influence of these environmental factors, a gap remains between theoretical kno-
wledge and educational practice in the field. Preliminary observations and interviews with PE teachers 
at elementary schools in West Sumatra uncover the practical issues. Although many teachers un-
derstand the importance of motor competence, they are unaware that it effectively develops during the 
elementary school years. This is largely due to their lack of understanding of how to evaluate and pick a 
valid measurement instrument.  

To address this gap, it is essential to first establish empirical evidence of how West Sumatra’s unique 
demographic and geographic diversity, specifically the contrast between highland and lowland environ-
ments, affects student outcomes. This study, therefore, aims to compare the motor competence of stu-
dents in highland and lowland areas in West Sumatra. These findings are meant to support and empo-
wer school professionals in helping their students move better, as well as stakeholders or policymakers 
who design physical education programs. 

 

Method 

A quantitative cross-sectional study was employed by observing and examining data from a group of 
participants at a one particular moment (Wang & Cheng, 2020). It involved participants aged 7 to 12 
years from lower-grade elementary school students. 

Participants 

These participants were gathered from five public schools across four cities and regencies in West Su-
matra, Indonesia. They were recruited randomly, yielding a total of 360 students (189 males and 171 
females). Based on areas, 91 male and 79 female students were obtained from the highland, while the 
lowland group included 98 males and 92 females. 

Procedure 

In this study, the Körperkoordinations Test für Kinder (KTK3+EHC) was employed to measure students’ 
motor competence (Matos et al., 2022; Mardiansyah et al., 2023). This instrument includes four compo-
nents: (1) balance beam, where students walk backward on three balance beams (3 meters in length, 
with widths of 3 cm, 4.5 cm, and 6 cm, respectively); (2) moving sideways, where students shift laterally 
on two 25 cm x 25 cm platforms; (3) jumping sideways, where students jump to the left and right using 
both feet across a small dividing beam measuring 3 cm x 1 cm; and (4) eye-hand coordination. To eva-
luate this coordination, participants were asked to toss a tennis ball against the wall with one hand and 
catch the rebound with the other. Target distances and markers were predetermined beforehand. 

Data analysis 

Descriptive statistics were calculated to provide an overview of the performance profiles across both 
geographical areas. After testing data normality, a t-test was conducted to examine if the difference is 
statistically significant. In this analysis, the study examined not only differences between areas but also 
between genders. The data were normally distributed if the results of the Shapiro-Wilk statistical pro-
cessing showed p < 0.050. Thus, it can be continued for further testing. All statistical processing was 
facilitated by IBM SPSS Statistics version 25. In terms of ethical conduct, this study has been approved 
and received research recommendations from Padang State University (reference number: 
2505/UN.35.15/PL/2024) in June 2024. 
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Results 

Research result 

This section presents descriptive findings used to characterize the study’s the participants. Overall, the 
mean motor competence score for 360 students was M = 14.45 (SD = 3.4). A total of 177 (49%) students 
were in the above-average group, while the remaining 183 (51%) fell in the below-average group. Based 
on gender, male students had a higher motor coordination score (M = 15.40, SD = 3.4) than female stu-
dents (M = 13.40, SD = 3.0). Despite a broad performance range spanning from a minimum of 5 to a 
maximum of 26, the overall motor competence for both genders across lowland and highland remained 
within the average category. For a more detailed breakdown, Table 1 presents the data by highland and 
lowland groups, with a distinction between male and female students. 

 

Table 1. Descriptive statistics of motor competence group data 
GROUP  N Average Std Min Max RATING 

Highland 
General 170 15,17 3.8 5 26 Average 

Male 91 16,05 3.7 7 26 Average 
Female 79 14,15 3.6 5 23 Below Average 

Lowland 
General 190 13,81 2.9 6 22 Below Average 

Male 98 14,80 3.1 8 22 Below Average 
Female 92 12,76 2.4 7 19 Below Average 

 

Another interesting finding from Table 1 is the evidence that students from highland areas have a higher 
mean competence score than those from lowland areas. Male students consistently outperformed fe-
male students within each group. Highland male students had the highest mean competence scores, 
while lowland female students had the lowest, falling into the below-average category. Further indivi-
dual scores are detailed in Table 2. 

 

Table 2. Motor coordination scores for highland and lowlands students (Overall, Male, and Female) 

MOTOR Higland Lowland DESCRIPTIVE 
COORDINATION SCOREs  All M F  All M F RATING 

> 23 3 3 0 0 0 0 Very Superior 
21 - 23 11 8 3 4 4 0 Superior 
18 - 20 29 19 10 18 15 3 Above Average 
15 - 17 61 35 26 51 37 19 Average 
12 - 14 39 16 23 76 31 41 Below Average 
8 - 11 24 9 15 39 11 28 Low 

< 8 3 1 2 2 0 2 Very Low 

 

As shown in Table 2, 29 highland students scored above average, 39 scored below average, and 61 sco-
red within the average range. Among highland male students, 19 scored above average, 16 scored below 
average, and 35 scored within the average range. For highland females, 10 scored above average, 23 
scored below average, and 26 scored within the average range. The highest score recorded was 26, and 
the lowest was 5. In the lowlands, a total of 18 lowland students scored above average, 76 scored below 
average, and 51 scored within the average range. Among lowland males, 15 scored above average, 31 
scored below average, and 37 scored within the average range. For lowland females, 3 scored above 
average, 41 scored below average, and 19 scored within the average range. The highest score recorded 
was 22, and the lowest was 6. 

 

Table 3. Comparing the motor coordination abilities of highland and lowland students 

Descriptive Rating Highland (%) Lowland (%) 
Very Superior 1.76 0.00 

Superior 6.47 2.11 
Above Average 17.06 9.47 

Average 35.88 26.84 
Below Average 22.94 40.00 

Low 14.12 20.53 
Very Low 1.76 1.05 
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Table 3 above illustrates that in the "Very Superior" category, highland students slightly outperform 
lowland students. Highland students also excelled in the "Superior," "Above Average," and "Average" 
categories compared to lowland students. Conversely, in the "Below Average" and "Low" categories, 
highland students were significantly fewer in number, indicating that highland students generally pos-
sess higher individual and group motor coordination scores than lowland students. 

After presenting the participants’ overall differences (both in area and gender), a t-test was conducted 
to determine whether differences between highland and lowland students were significant. The results 
revealed a significant difference in motor competence, with highland students outperforming their lo-
wland counterparts (p < 0.05). Furthermore, there was a significant difference between highland and 
lowland male students (p <0.05), confirming a difference in average motor coordination scores between 
the groups. Similarly, female students from highland areas showed significantly higher motor coordina-
tion scores than their lowland counterparts (p < 0.05). 

 

Table 4. Independent samples test: Motor coordination between highland and lowland students 
Result  F Sig. t df Sig. (2-tailed) 

Motor Coordination Equal variances assumed 7.371 0.007 3.846 358 0.000        
 Equal variances not 

assumed 
  3.792 316 0.000 

 

The independent samples test results in Table 4 for highland and lowland students yielded an F-value 
of 7.371 and a t-value of 3.846, with a two-tailed significance level of 0.000. These statistical indicators 
confirm a significant difference in motor competence, with students in highland regions demonstrating 
superior coordination capabilities compared to their lowland counterparts. 

 

Table 5. Independent samples test: Motor coordination between male highland and lowland students 
Result  F Sig. t df Sig. (2-tailed) 

Motor Coordination Equal variances assumed 1,189 0.277 2,550 187 0.012        
 Equal variances not 

assumed 
  2,532 174,42 0.012 

 

The independent samples test results in Table 5 for male students from highland and lowland areas 
yielded an F-value of 1.189 and a t-value of 2.550, with a two-tailed significance level of 0.012. This 
finding indicates a statistically significant difference in motor coordination between male highland and 
lowland students, with highland students demonstrating superior coordination abilities. 

 

Table 6. Independent samples test: Motor coordination between female highland and lowland students 
Result  F Sig. t df Sig. (2-tailed) 

Motor Coordination Equal variances assumed 13,871 0.000 3,027 169 0.003        
 Equal variances not 

assumed 
  2.935 130,42 0.004 

 

The independent samples test results in Table 6 for female students from highland and lowland areas 
yielded an F-value of 13.871 and a t-value of 3.027, with a two-tailed significance level of 0.003. This 
result indicates a statistically significant difference in motor coordination between female highland and 
lowland students, with highland students demonstrating significantly higher motor competence than 
their lowland counterparts. 

 

Discussion 

Motor coordination is fundamental in movement skills because individuals with competent motor coor-
dination tend to exhibit proficient basic movement skills (Matos et al., 2022). Unfortunately, the results 
of this study revealed that students' overall motor competence in West Sumatra fell within the average 
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category. Among the 360 students, only 3 exhibited very superior motor competence, while the remai-
ning were in the average or below-average categories. When we divide the participants into two groups, 
it is observed that students' motor competence remains below average. In terms of student’s residing 
area, this study found differences in learning outcomes, specifically motor competence, between stu-
dents residing and attending school in both highland and lowland areas. In particular, students from 
highland areas have better coordination skills compared to those from lowland regions. These differen-
ces were significant between students from these two regions. This finding suggests that the residential 
environment is influential in stimulating children’s motor development (Zhang et al., 2023). 

By gender, lowland-area female students in this study have the lowest coordination abilities. These re-
sults are consistent with existing literature indicating that male students typically demonstrate superior 
motor coordination proficiencies compared to their female counterparts, particularly in locomotor and 
object-control abilities. Between the ages of 6 and 10, boys excel in eye-hand coordination (Platvoet et 
al., 2018). According to Santos et al. (2020), male students tend to excel relative to female students 
across all locations studied, including Peru, the Amazon, and other countries such as Indonesia. This is 
likely because male students engage in physical activities with greater intensity than female students.  

In terms of the participants’ age, older students are assumed to have more optimal nervous system pro-
cesses (Bompa & Gregory, 2019). De Souza et al. (2014) confirm that children with good motor coordi-
nation at age 6 are more likely to be active and skillful in physical activities by age 10. Although age and 
maturation support better coordination, Freitas et al. (2016) suggest that maturity alone does not natu-
rally enhance students’ motor coordination competence. Social and cultural factors also impact coordi-
nation abilities, as movement culture and physical activity have a substantial influence on motor skill 
development, including coordination (Ré et al., 2018). 

The superiority of highland students can be attributed to their unique geographical and rural settings. 
Qualitative observations indicate that highland students have more chances to engage in physical acti-
vity than their peers in the lowlands. The highland and rural environments force them to face extreme 
geographical conditions, making highland students more independent and accustomed to physical acti-
vity. In contrast, lowland students may face different environmental constraints or sedentary lifestyle 
habits. Therefore, these findings can be an authentic reflection of West Sumatra’s regional context. 

 As the student’s motor competence in this study was low, it provides recommendations for all teachers 
to improve it. Teachers can take action, for example, by implementing variations of basic movement-
based games in the PE subject at both the beginning and the end of learning activities (Iryanti et al., 
2024). Analysis and literature reviews indicate that elementary school children need to actively develop 
responsiveness and reaction speed, which are essential for advancing motor coordination. Whether 
through eye-hand or foot coordination, integrating these movements into physical activities effectively 
enhances PE learning (Zhang et al., 2023). Additionally, optimal motor coordination will benefit stu-
dents in learning specialized sport movements. Dane et al. (2008) highlight that, aside from technique 
evaluation, the most important criteria in sports involve assessing individual potential based on motor 
coordination skill level. 

Addressing field issues requires teachers, coaches, and parents to enhance students' coordination abili-
ties. This study identifies a critical link between pedagogical quality and student outcomes, suggesting 
that motor competence is partly shaped by the teacher’s ability to facilitate structured and effective 
learning experiences. and implement them effectively (NASPE, 2014). Unfortunately, many PE teachers 
in West Sumatra lack the knowledge to pick valid measurement instruments or identify the "critical 
window" for development. In fact, teachers are agents of change and are responsible for developing 
physical literacy in the school environment; they must have adequate knowledge, skills, and practices 
(Barratt et al., 2024). Hence, it is important to equip them with Fundamental Movement Skills (FMS) to 
develop students' motor competencies (Salters & Scharoun Benson, 2022). 

To improve these outcomes, teachers can take several actions. For example, coordination training can 
be implemented by offering varied and combined movement forms, including sport-specific movements 
(Marta & Oktarifaldi, 2020; Spieszny et al., 2024). Findings by Trecroci et al. (2015), for instance, suggest 
that integrating jumping rope exercises at the beginning of training sessions over eight weeks effectively 
improves motor coordination and balance. Direct learning methods (demonstrations) can enhance stu-
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dents’ motor skills and are particularly effective for students with either high or low coordination abili-
ties in physical Education and specific sports training (Resanto & Rahayu, 2013). In addition, evidence 
suggests that ten minutes of consistent bilateral coordination training can improve students’ focus and 
attention more effectively than a regular PE subject of the equal length (Fernandes et al., 2016). Simi-
larly, the use of manipulative, tool-based exercises has proven successful in developing both hand and 
foot coordination (Nadia et al., 2023). 

Furthermore, alternative approaches, such as a hybrid program that combines school and home set-
tings, or even video-based learning via YouTube platforms, are believed to foster children’s motor de-
velopment through tailored training based on student characteristics (Byburtlu et al., 2024; Friskawati 
& Supriadi, 2022). In addition, physical education teachers must incorporate high-quality, important 
dimensions into sports lessons by providing developmentally appropriate materials and quality de-
monstrations (Chen et al., 2016). Continuous implementation of materials in physical Education is nee-
ded because motor competence tends to decrease with increasing age of the child (Chovanová et al., 
2023; Oktarifaldi et al., 2024). These findings are significant and are expected to help develop children’s 
motor coordination, both in physical Education and specialized sports, for optimal movement. 

 

Conclusions 

The development of motor coordination is not naturally related to an individual's maturity but is in-
fluenced by the living environment, including school location, peer support, family, and educational pro-
grams that encourage physical activity. In this study, male students outperformed female students in 
both highland and lowland areas. Furthermore, students residing in highland regions generally exhibit 
better motor coordination, both individually and as a group, compared to those living in lowland areas. 
To improve students' outcomes, this study recommends structured coordination training at school to 
significantly enhance students' motor coordination While this study provides essential baseline data, 
the results cannot yet be fully generalized across all of Indonesia. A further study is still needed to in-
vestigate teachers’ skills in designing learning approaches that are relevant to students’ conditions in 
elementary schools (Kurniawan et al., 2023). Further qualitative and quantitative research with larger 
samples and broader regional coverage is needed to confirm the impact of geography on motor compe-
tence. 
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