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 This study aimed to examine the individual and combined effects of motor 
coordination and socioeconomic status on Fundamental Motor Skills (FMS) 
among elementary school students. A quantitative study using a 2 × 2 factorial 
design was conducted involving 72 students selected through purposive 
sampling from a population of 101 students at SDN 45 Bungo Pasang, Padang 
City. FMS were assessed using the Test of Gross Motor Development-2 
(TGMD-2), motor coordination was measured using the (KTK), and 
socioeconomic status was classified based on parental socioeconomic data. Data 
were analyzed using descriptive statistics and Two-Way ANOVA. Significant 
differences were found between students with high and low motor coordination 
(p = 0.028) and between students with moderate and low socioeconomic status 
(p = 0.014). A significant interaction effect was also identified between motor 
coordination and socioeconomic status (p < 0.001). FMS development is 
influenced by both motor coordination and socioeconomic conditions, 
highlighting the importance of integrating individual motor competence and 
environmental support in physical education programs. 
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Introduction 

Fundamental Motor Skills (FMS) are essential competencies that support children’s physical development and 
lifelong participation in physical activity. FMS encompass locomotor, non-locomotor, and object control skills 
that serve as the foundation for more complex movement patterns and sport-specific skills (Bourke et al., 2024; 
Liu et al., 2024; N. Lopes et al., 2025; Yin et al., 2025). Children who demonstrate adequate mastery of FMS 
are more likely to engage in physical activity, exhibit higher physical competence, and develop greater 
confidence in movement-related tasks (Kokstejn et al., 2025; Mazzardo et al., 2024; Piotrowski et al., 2025; 
Rudd et al., 2020; Salters et al., 2025). Consequently, FMS development has become a major concern in physical 
education because it contributes to children's physical literacy and long-term health outcomes (Karmakar et al., 
2026; Zheng et al., 2022). 

Despite its importance, previous studies have reported considerable variation in FMS achievement among 
elementary school students (Bakhtiar et al., 2020; A. P. Dobell et al., 2023; Fernández-Valero et al., 2021; Tsuda 
et al., 2020). Low levels of FMS may reduce children’s participation in physical activities and limit opportunities 
to acquire advanced motor skills. At SDN 45 Bungo Pasang, preliminary observations revealed that only 24.5% 
of students demonstrated adequate motor competence, whereas approximately 75.5% were categorized as 



Deofsila, D., et al Journal of Educational and Learning Studies 
Vol.	9,	No.1,	2026,	pp.	55-63	
	 56	

 

Journal homepage: http://jurnal.globaleconedu.org/index.php/jels 
 

having low FMS proficiency. These findings indicate that FMS remains a significant issue requiring further 
investigation, particularly regarding factors that may influence students’ motor development. 

One factor frequently associated with FMS development is motor coordination. Motor coordination refers 
to the ability to integrate sensory information, neuromuscular control, balance, timing, and movement accuracy 
to produce effective movement performance (Faber et al., 2020; Iorga et al., 2023). Children with good motor 
coordination generally perform locomotor and object control skills more efficiently because they can organize 
body movements accurately and adapt effectively to movement demands (A. Dobell et al., 2020; Newell & 
Rovegno, 2021; Syahputra, Tomoliyus, et al., 2025). Motor development theory suggests that coordination 
functions as a prerequisite for acquiring fundamental movement patterns, making it a critical determinant of 
FMS mastery (Biino et al., 2025; Karadeniz et al., 2023; Petrigna et al., 2022). Empirical evidence has also 
demonstrated a significant relationship between motor coordination and both locomotor and object control skills 
among school-aged children (Canli et al., 2023; Fathirezaie et al., 2022). 

In addition to individual factors, environmental conditions also contribute substantially to children’s motor 
development. Socioeconomic status (SES), which reflects parental education, occupation, and economic 
resources, influences children's access to physical activity opportunities, sports facilities, and supportive play 
environments (He et al., 2024). Children from families with higher SES generally receive greater movement 
stimulation and have broader opportunities to participate in organized physical activities (Arufe-Giráldez et al., 
2024; Su et al., 2022; Tandon et al., 2021). Furthermore, parental educational background may shape awareness 
regarding the importance of physical activity and motor development during childhood. Conversely, limited 
socioeconomic resources may restrict access to facilities and reduce opportunities for motor skill acquisition 
(Campbell et al., 2024; Eyre et al., 2022; Lorenzo-Martínez et al., 2025; Velija & Allen, 2024). 

The relationship between motor coordination, socioeconomic status, and FMS can be explained through 
ecological and motor development perspectives. Ecological theory suggests that children’s development is 
shaped by interactions between individual characteristics and environmental contexts (Huang et al., 2022; Liu 
et al., 2024). In this regard, motor coordination represents an internal factor that supports movement 
performance, whereas socioeconomic status represents an external factor that determines the availability of 
movement experiences and developmental opportunities (Nobre et al., 2023; Pawlowski et al., 2023). Therefore, 
FMS should not be viewed solely as a product of biological capability or environmental support, but rather as 
the outcome of interactions between both dimensions. 

Previous studies have examined the association between motor coordination and motor competence as well 
as the influence of socioeconomic status on physical activity and child development. However, most 
investigations have analyzed these variables independently, and evidence regarding their combined influence on 
FMS remains limited, particularly among Indonesian elementary school students. Furthermore, few studies 
have explored whether socioeconomic conditions strengthen or weaken the contribution of motor coordination 
to FMS development. Therefore, this study aimed to analyze the individual and interactive effects of motor 
coordination and socioeconomic status on students’ Fundamental Motor Skills at SDN 45 Bungo Pasang, 
Padang City. The novelty of this study lies in examining the interaction between internal and environmental 
factors simultaneously to provide a more comprehensive understanding of FMS development among elementary 
school students. 

 
Method 
Research Design 
The present study employed a quantitative research approach utilizing a factorial design with a 2 × 2 Analysis 
of Variance (ANOVA). This design was selected to examine both the main effects and interaction effects of 
motor coordination and socioeconomic status on Fundamental Motor Skills (FMS) among elementary school 
students. The factorial approach enabled a comprehensive analysis of the relationships between the independent 
and dependent variables.  

Research Participants 
The population of this study consisted of all 101 students enrolled at SDN 45 Bungo Pasang Koto Tangah. A 
total of 72 students were selected as research participants through a purposive sampling technique. This sampling 
method was employed to ensure that participants met specific inclusion criteria relevant to the study objectives, 
thereby providing data that accurately represented the characteristics required for the investigation. 

Instrumentation 
The data used consisted of primary and secondary data. Primary data included FMS and motor coordination 
abilities, while secondary data included students' gender and parental socioeconomic status. FMS was measured 
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using the Test of Gross Motor Development-2 (TGMD-2) measures two major components of FMS, namely 
locomotor skills and object control skills (Dilandes et al., 2022; Syahputra, Afrian, et al., 2025), while motor 
coordination was measured using the Körperkoordinationstest für Kinder (KTK) (Bakhtiar et al., 2023; 
Mardiansyah et al., 2023; Nadia et al., 2023; M. Putri et al., 2024). Data on gender and socioeconomic status 
were obtained from school administration. 

Data Analysis 
Data were analyzed using descriptive statistics to summarize participant characteristics, including the mean, 
median, and total number of observations. Furthermore, inferential statistical analysis was conducted using a 
Two-Way Analysis of Variance (ANOVA) to examine the main and interaction effects of the independent 
variables. All analyses were performed using IBM SPSS Statistics software. 

 
Results and Discussions 

This section presents the findings of the study and the results of the hypothesis testing conducted by the 
researchers. Table 1 provides a general description of the Fundamental Motor Skills (FMS) data obtained from 
students at SDN 45 Bungo Pasang, Koto Tangah District, Padang City. Table 2 presents the frequency 
distribution of students’ overall FMS scores.  

Table 1. Distribution of Fundamental Motor Skills Across Socioeconomic Status and Motor 
Coordination Groups 

GMQ Category Total n (%) Moderate SES n 
(%) 

Low SES n 
(%) 

High 
Coordination n 
(%) 

Low 
Coordination n 
(%) 

Above Average 
(111–120) 

2 (2.78) 2 (5.56) 0 (0.00) 2 (5.56) 0 (0.00) 

Average (90–110) 14 (19.44) 10 (27.78) 4 (11.11) 7 (19.44) 7 (19.44) 
Below Average 
(80–89) 

15 (20.83) 8 (22.22) 7 (19.44) 8 (22.22) 7 (19.44) 

Poor (70–79) 22 (30.56) 9 (25.00) 13 (36.11) 8 (22.22) 14 (38.89) 
Very Poor (<70) 19 (26.39) 7 (19.44) 12 (33.33) 11 (30.56) 8 (22.22) 
Total 72 (100.00) 36 (100.00) 36 (100.00) 36 (100.00) 36 (100.00) 

Table 1 presents the distribution of Fundamental Motor Skills (FMS) across the total sample and study 
groups. Overall, most students were classified in the Poor (30.56%) and Very Poor (26.39%) categories, 
indicating a relatively low level of motor skill proficiency. Students with moderate socioeconomic status 
demonstrated a more favorable distribution, with 33.34% categorized as Average or Above Average, compared 
to only 11.11% among students from low socioeconomic backgrounds. Similarly, students with high motor 
coordination showed a higher proportion of Average and Above Average performance than those with low 
motor coordination. In contrast, students with low socioeconomic status and low motor coordination were 
predominantly concentrated in the Poor and Very Poor categories. These descriptive findings suggest that both 
socioeconomic status and motor coordination are associated with variations in students’ FMS achievement. 

Normality Test 
The Shapiro–Wilk analysis showed that all groups produced significance values greater than 0.05, indicating 
that the data were normally distributed. Therefore, the normality assumption required for parametric statistical 
analysis was satisfied. 

Table 2. Shapiro–Wilk Normality Test Results 

Group p-value Decision 
High Coordination – Moderate SES 0.559 Normal 
High Coordination – Low SES 0.295 Normal 
Low Coordination – Moderate SES 0.505 Normal 
Low Coordination – Low SES 0.303 Normal 

Table 3. Homogeneity of Variance Test 

Test Sig. Decision 
Levene’s Test 0.873 Homogeneous 
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Levene’s Test yielded a significance value of 0.873, which exceeded the significance threshold of 0.05. This 
result confirms that the variances among groups were homogeneous, indicating that the assumption of 
homogeneity required for Two-Way ANOVA was fulfilled. 

Hypothesis Testing 
The results of the Two-Way ANOVA demonstrated significant main effects of motor coordination and 
socioeconomic status on students’ FMS. Students with high motor coordination achieved significantly better 
FMS scores than those with low motor coordination (p = 0.028). Similarly, students from moderate 
socioeconomic backgrounds demonstrated significantly higher FMS performance than students from low 
socioeconomic backgrounds (p = 0.014). Furthermore, a significant interaction effect was identified between 
motor coordination and socioeconomic status (p < 0.001), indicating that the influence of motor coordination 
on FMS varied according to students’ socioeconomic conditions. 

Table 4. Summary of Hypothesis Testing Results 

Hypothesis Statistical Result p-value Decision 
Difference between High and Low Motor Coordination Significant 0.028 Accepted 
Difference between Moderate and Low SES Significant 0.014 Accepted 
Interaction of Motor Coordination × SES Significant 0.000 Accepted 
High vs Low Coordination within Moderate SES Q = 13.33 > 3.89 0.000 Accepted 
High vs Low Coordination within Low SES Q = 6.01 > 3.89 0.000 Accepted 

Simple Effects Analysis 
The follow-up analysis revealed significant differences in FMS scores within both socioeconomic groups. In the 
moderate SES group, students with high motor coordination achieved substantially higher FMS scores than 
students with low motor coordination (80.89 vs. 67.83). Similarly, significant differences were observed within 
the low SES group. These findings further support the existence of an interaction effect between motor 
coordination and socioeconomic status in influencing students’ fundamental motor skills. 

Table 5. Comparison of FMS Scores within Socioeconomic Status Groups 

Group Comparison Mean Score Statistical Result 
High Coordination + Moderate SES (A1B1) 80.89 

 

Low Coordination + Moderate SES (A2B1) 67.83 Q = 13.33 > 3.89 
High Coordination + Low SES (A1B2) 67.39 

 

Low Coordination + Low SES (A2B2) 73.28 Q = 6.01 > 3.89 
 

 

Figure 1. Normal Q–Q Plot of Fundamental Motor Skills (FMS) scores, used to evaluate the 
assumption of data normality prior to inferential statistical analysis 
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The findings revealed that Fundamental Motor Skills (FMS) among students at SDN 45 Bungo Pasang were 
generally low, with 30.56% of students classified as Poor and 26.39% as Very Poor. Furthermore, significant 
differences were found between students with high and low motor coordination (p = 0.028), indicating that 
motor coordination is an important determinant of FMS mastery. Students with high motor coordination 
demonstrated superior performance because they were better able to integrate balance, movement timing, and 
neuromuscular control during locomotor and object control tasks. These findings support motor development 
theory, which emphasizes coordination as a prerequisite for the acquisition of movement skills, and are 
consistent with previous studies reporting significant associations between motor coordination and motor 
competence among school-aged children (A. Dobell et al., 2020; Canli et al., 2023; Faber et al., 2020; Iorga et 
al., 2023; Newell & Rovegno, 2021; Syahputra, Tomoliyus, et al., 2025). 

The study also demonstrated significant differences in FMS between students with moderate and low 
socioeconomic status (p = 0.014). Descriptive findings showed that students from moderate socioeconomic 
backgrounds had a greater proportion of Average and Above Average FMS categories than students from low 
socioeconomic backgrounds. These results indicate that family socioeconomic conditions contribute to 
children's opportunities to engage in physical activity and acquire diverse movement experiences. Access to 
sports facilities, extracurricular activities, and parental support may provide children with more frequent 
opportunities to develop movement competence. This finding is in line with previous studies showing that 
socioeconomic resources influence children's physical activity participation and motor development outcomes 
(Arufe-Giráldez et al., 2024; Campbell et al., 2024; Eyre et al., 2022; He et al., 2024; Lorenzo-Martínez et al., 
2025; Su et al., 2022; Tandon et al., 2021; Velija & Allen, 2024). 

A major contribution of this study is the identification of a significant interaction effect between motor 
coordination and socioeconomic status on FMS (p < 0.001). This result indicates that the influence of motor 
coordination on FMS cannot be fully understood without considering the socioeconomic environment in which 
children develop. According to ecological perspectives, motor development emerges from interactions between 
individual characteristics and environmental conditions (Huang et al., 2022; Liu et al., 2024). The present 
findings extend previous research by demonstrating that motor coordination and socioeconomic status operate 
simultaneously rather than independently in shaping children's motor competence. Therefore, FMS 
development should be viewed as a multidimensional process influenced by both biological and environmental 
factors (Nobre et al., 2023; Pawlowski et al., 2023). 

Further analysis showed that among students with moderate socioeconomic status, those with high motor 
coordination achieved a mean FMS score of 80.89, whereas students with low motor coordination obtained a 
mean score of 67.83. The significant difference between these groups (Q = 13.33 > 3.89) suggests that a 
supportive socioeconomic environment enhances the benefits of good motor coordination. Children who 
possess adequate motor coordination are more likely to take advantage of movement opportunities, participate 
confidently in physical activities, and develop movement skills more effectively. These findings reinforce the 
view that motor readiness and environmental support complement one another in facilitating motor 
development (Biino et al., 2025; Iorga et al., 2023; Nobre et al., 2023; Williams & Bentley, 2021). 

Interestingly, significant differences were also observed within the low socioeconomic status group. Students 
with high motor coordination obtained a mean FMS score of 67.39, whereas students with low motor 
coordination achieved a mean score of 73.28 (Q = 6.01 > 3.89). Although this pattern differs from theoretical 
expectations, it suggests that environmental and experiential factors may influence motor outcomes beyond 
individual coordination ability alone. Overall, the findings confirm that FMS development is shaped by the 
interaction between motor coordination and socioeconomic conditions. Consequently, physical education 
programs should not only focus on improving students’ motor competence but also provide equitable movement 
experiences for children from diverse socioeconomic backgrounds (Fröberg & Lundvall, 2022; Jørgensen et al., 
2020; Kirch et al., 2021; Quintriqueo-Torres et al., 2022). 

 
Conclusions 
The study shows that motor coordination and socioeconomic status significantly influence the mastery of FMS 
of students at SDN 45 Bungo Pasang. The results of the study prove that students with high motor coordination 
have better mastery of FMS than students with low coordination. In addition, students with medium 
socioeconomic status also showed better FMS abilities than students with low socioeconomic status. This study 
also proves an interaction between motor coordination and socioeconomic status on students' mastery of FMS. 
Thus, all research hypotheses are accepted. Based on these results, physical education teachers are advised to 
identify students' motor coordination abilities early on as a basis for developing learning programs that are 
appropriate to students' motor characteristics. Schools also need to provide more varied physical activities and 
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movement experiences, especially for students with low socioeconomic status, so that the development of basic 
motor skills can take place optimally and evenly. 
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