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Abstract 

Background. The preschool period is a critical transition during which motor and social development 
lay the foundation for school readiness. Although the literature has extensively discussed the direct 
relationship between physical capabilities and social skills, the psychological mechanisms that bridge 
the two, particularly the role of independence, are still rarely explored holistically in the context of 
early childhood education. 
The purpose of this study is to examine the role of independence as a mediator in the relationship 
between motor skills (gross and fine) and social skills in children aged 5-6 years. Using a cross-
sectional explanatory survey design, this study involved 400 preschoolers in Makassar City, 
Indonesia, selected through a two-stage cluster sampling procedure. Data were collected through 
structured observation over three months by certified teachers using validated instruments. Data 
analysis was carried out with Partial Least Squares Structural Equation Modeling (PLS-SEM) using 
SmartPLS 4.0. 
The results of the structural model analysis show that motor skills have a significant positive effect 
on independence and social skills. The crucial findings of this study reveal that independence 
functions as a significant partial mediator, with indirect influences through independence stronger 
than direct motor influences on social skills. The results of PLS-predict confirm that the model has 
intermediate category predictive power for child behavior development. 
The conclusion of independence acts as an "accelerator" that transforms physical efficacy into social 
competence. The implications of this study emphasize the importance of a physical education 
curriculum that not only trains physical agility but also integrates autonomy stimulation and 
independent decision-making to optimally support children's social participation. 
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Resumen 

Antecedentes. El período preescolar es una transición crítica durante la cual el desarrollo motor y 
social sienta las bases para la preparación escolar. Aunque la literatura ha discutido ampliamente la 
relación directa entre las capacidades físicas y las habilidades sociales, los mecanismos psicológicos 
que unen a ambas, en particular el papel de la independencia, aún rara vez se exploran de manera 
holística en el contexto de la educación infantil. 
El objetivo de este estudio es examinar el papel de la independencia como mediador en la relación 
entre las habilidades motoras (gruesas y finas) y las habilidades sociales en niños de 5 a 6 años. 
Mediante un diseño de encuesta explicativa transversal, este estudio contó con la participación de 
400 niños en edad preescolar de la ciudad de Makassar (Indonesia), seleccionados mediante un 
procedimiento de muestreo por conglomerados en dos etapas. Los datos se recopilaron a través de 
una observación estructurada durante tres meses por parte de profesores titulados utilizando 
instrumentos validados. El análisis de los datos se llevó a cabo con el modelo de ecuaciones 
estructurales de mínimos cuadrados parciales (PLS-SEM) utilizando SmartPLS 4.0. 
Los resultados del análisis del modelo estructural muestran que las habilidades motoras tienen un 
efecto positivo significativo en la independencia y las habilidades sociales. Las conclusiones cruciales 
de este estudio revelan que la independencia funciona como un mediador parcial significativo, con 
influencias indirectas a través de la independencia más fuertes que las influencias motoras directas 
en las habilidades sociales. Los resultados de PLS-predict confirman que el modelo tiene un poder 
predictivo de categoría intermedia para el desarrollo del comportamiento infantil. 
La conclusión de la independencia actúa como un «acelerador» que transforma la eficacia física en 
competencia social. Las implicaciones de este estudio enfatizan la importancia de un plan de estudios 
de educación física que no solo entrene la agilidad física, sino que también integre la estimulación de 
la autonomía y la toma de decisiones independientes para apoyar de manera óptima la participación 
social de los niños. 
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Introduction

Early childhood development is a critical phase that lays the foundations for physical, cognitive, social, 
and emotional development ((Harper et al., 2025; Pienaar et al., 2021; Sansi et al., 2021) and for self-
regulation skills (Miller et al., 2023). Preschool age (5-6 years) is a crucial transition period towards 
primary education, during which school readiness encompasses language, cognitive, executive function, 
social-emotional, and motor domains (Choi et al., 2024; Davies et al., 2024). These domains develop 
interdependently; For example, motor competence is strongly correlated with executive function and 
problem-solving (Herman et al., 2025; Willoughby et al., 2021), while gross motor skills are closely 
related to pre-language and social development (Gallen et al., 2025). In this context, motor skills are the 
main foundation for children to actively interact with their physical environment (Lopes et al., 2025).  

Motor skills in preschoolers, encompassing both gross and fine motor domains, are an integral part of 
motor competence (Kavanagh et al., 2019). Gross motor involves the coordination of the large muscles 
that are the basis for both locomotor (such as running and jumping) and non-locomotor (such as balance 
and stretching) abilities. Meanwhile, fine motor skills support manipulative abilities that involve eye-
hand coordination to control objects (Katanić et al., 2025; Zhao et al., 2024).. These three elements of 
movement are locomotor, non-locomotor, and manipulative foundational movement skills (FMS) that 
have a dynamic relationship with physical activity throughout life (Foulkes et al., 2021; Roscoe et al., 
2019). The age range of 3-8 years is considered a golden period for the development of these basic skills, 
serving as a foundation for learning complex movements in the future (Biino et al., 2025). Theoretically, 
this aligns with social cognitive theory (Bandura, 1977), which posits that mastering physical skills 
increases children's self-efficacy. The success of children in performing manipulative or skilled 
locomotor movements builds their confidence in their ability to control their actions, which then 
becomes the main modality in social interaction (Tao et al., 2025; Yin et al., 2025). 

At the age of 5-6, children begin to consolidate cross-domain skills to adapt to formal learning structures 
and social demands (Turnbull et al., 2024; Zhoc et al., 2025). Social skills are the foundation for children 
to build wider relationships (Aydın et al., 2025; Guralnick & Bruder, 2025). The ability to interact 
effectively from an early age provides protection against stress and the negative impact of life events 
(Larivière‐Bastien et al., 2022; Sharp et al., 2012; Sun et al., 2022). These skills include the ability to 
work together, share, and empathize (Dyson et al., 2021; Mahoney et al., 2021; Sørlie et al., 2021),, which 
give rise to social competence that enables positive responses to others (Napolitano et al., 2021; Zhu et 
al., 2023).  

 Social skills are often rooted in a belief in self-worth, where independence becomes a capital of 
autonomy that encourages children to take the initiative more courageously in social games (Moreira et 
al., 2024; Ojeda-Troncoso & Campos-Campos, 2025). This relationship is explained by self-
determination theory (Deci & Ryan, 2012), which holds that autonomy is a basic psychological need that 
must be met for children to function optimally. Through the regulation of motor stimulation (Rudd et 
al., 2019),, Independence helps children manage behavior and follow the rules of the game (Blewitt et 
al., 2021; Lobo et al., 2025). 

 Independence at age 5-6 includes the ability to complete tasks autonomously without the full support 
of an adult (Chao & Cheng, 2025). This is very related to school readiness, executive functions, and self-
regulation (Memba & Ostrov, 2025; Predy et al., 2025; Turnbull et al., 2024). Independence also 
supports cross-domain development, strengthening the child's capacity to regulate his or her actions 
(Schulz et al., 2024; Silva et al., 2025; Wu et al., 2024). 

Although motor skills contribute significantly to cognitive and social outcomes, empirical evidence 
regarding holistic causality relationships is still limited (Hosokawa et al., 2024; Samawi et al., 2025). 
Previous literature has focused more on direct relationships or mediation mechanisms via executive 
functions and has tended to ignore the role of independence as a vital mediator in everyday behavior 
(Li et al., 2025). Exploration in the field of physical education often overlooks the roles of autonomy and 
self-efficacy, the core components of self-reliance, as an essential bridge connecting physical capacity 
with social competence (Hazizah et al., 2024; Serrano, 2024). Although recent research by Özen-Uyar et 
al., (2025) has highlighted the importance of teachers' support in fostering social competence during 
the transition phase, their focus is still on external intervention factors, so how children's internal 
independence transforms physical actions into adaptive social interactions remains a crucial gap that 



2026 (Mayo), Retos, 78, 382-393  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 384  
 

needs to be explored (Rodríguez-Fernández et al., 2024). Moreover, research on the critical transition 
period for children aged 5-6 years remains very rare (Jalleli & Jarraya, 2025; McGuckin et al., 2024), 
underscoring the urgency of this research to develop a more integrative theoretical model. 

In Indonesia, the integration between motor, independence, and social at the age of 5–6 years is still 
rarely empirically tested tested (Aghniarrahmah et al., 2022; Herman et al., 2025; Izza et al., 2025). This 
study aims to fill this gap by examining independence as a mediator and explaining how motor skills 
(gross and fine) support children's social development. 

The hypotheses of this study are: (1) motor skills have a significant positive effect on independence and 
social skills; (2) independence has a significant positive effect on social skills; and (3) independence 
mediates the relationship between motor skills and social skills in children aged 5-6 years. The novelty 
of this research lies in integrating the theoretical foundations of Bandura and Deci & Ryan to holistically 
position independence as a behavioral bridge essential to school readiness and children's social 
participation in Indonesia. 

 

Method 

Design, location, population and research sample 

This study uses a quantitative, cross-sectional, explanatory survey design. This study explores the in-
fluence of motor skills on social skills, with independence as a mediator. Makassar City was chosen be-
cause it is the largest city in the eastern region of Indonesia and is culturally diverse. There are 554 early 
childhood education institutions across 15 sub-districts. Sampling technique with two-stage cluster 
sampling, starting by determining schools based on region, and then choosing a school from each unit 
to be a sample. The technique provides accurate results across a wide area, so the population of children 
aged 5-6 years is estimated at 400 students. 

Research variables and measurements 

To measure the variables, researchers developed instruments. Motor variables are adopted from Birkl-
bauer et al. (2024), 3 items; independence adopted from Ottenbacher et al. (1996), 5 items; social skills 
adopted from Matson et al. (2010), 5 items. All variables use a Likert scale with 4 criteria: 1 (never), 2 
(occasionally), 3 (often), 4 (consistent). The researcher used four categories to avoid neutral judgment. 
Before use, a validity test is conducted to ensure that each item on the observation sheet used in the 
questionnaire accurately measures the research variables. The criteria for reliability tests aim to 
measure the extent to which the instrument provides consistent and stable results when repeated 
measurements are made at different times or across groups. Motor variables with three items with va-
lues rCount 0,905–0,906 lebih besar dari rtabel nilai Cronbach's Alpha sebesar 0,889 greater than 0.06. 
An independent variable with five value items, rcount 0,749–0, 829 greater than rtabel nilai Cronbach's 
Alpha by 0,846 greater than 0.06. Social skills variables with values rhitung 0,750–0,835 lebih besar dari 
rtable Cronbach's Alpha value of 0.871 is greater than 0.06. All instruments demonstrate validity and 
reliability, making them suitable for use. 

Data collection and analysis methods 

Before data collection, the researcher obtained a permit from the Makassar City Education Office. The 
researcher coordinates with schools and identifies teachers who can help with data collection, provided 
they are certified and have more than 5 years of teaching experience. Then the researcher distributes 
the research instrument to teachers who meet the criteria and are willing to participate. Data were co-
llected using an observation sheet completed by teachers, who observed students' activities during 
school for 3 months. Data analysis was conducted using SmartPLS 4.0 through a PLS-SEM approach to 
examine the relationships between motor skills, independence, and social skills. This method was selec-
ted based on three primary considerations: (1) its suitability for predictive analysis of latent variables 
rather than purely theoretical confirmation (Hair et al., 2021); (2) its robust capability in handling com-
plex mediation models; and (3) its non-parametric nature, which provides flexibility regarding data nor-
mality an assumption often difficult to satisfy in early childhood behavioral research. Furthermore, be-
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yond assessing construct validity and indicator contributions, a full collinearity assessment was perfor-
med to ensure the model's immunity to common method bias by evaluating Variance Inflation Factors 
(VIFs) ((Kock, 2015). 

 

Results 

Respondent demographic data 

This data provides an overview of respondents as additional information to enhance the research's cre-
dibility and to support further analysis and the application of research results to populations with simi-
lar characteristics. 

 

Table 1. Characteristics of respondents 
Variable Frekwensi % 

Respondent Gender 
Male 207 51.75 

Women 193 48.25 
Child's Age   

5 year 186 46.5 
6 yaer 214 53.5 

Respondent's Parents' Work  

Civil Servant/TNI/Polri 138 34.5 
Little Sword 10 2.5 

Self-employed 19 4.8 
Labor 3 .8 

Kotrak Employees 113 28.3 
Self-employed 117 29.3 

Respondent Parent Education 
SMA 126 31.5 
D3 48 12.0 

Bachelor S1 164 41.0 
Magister 59 14.8 
Doctor S3 3 0.80 

Total 400 100 

 

The demographic characteristics of the 400 respondents, as summarized in Table 1, exhibit a balanced 
distribution. Regarding gender, the proportions are relatively equal (51.75% male), with the majority 
of children falling into the 6-year-old category (53.5%). Socioeconomically, the family profiles indicate 
substantial stability, with 92.1% of parents employed in the formal sector (public and private). 
Furthermore, this profile is bolstered by high educational attainment: 68.6% of parents hold higher 
education degrees (ranging from Diplomas to Doctoral degrees). These data reflect economically stable 
family backgrounds and high educational awareness, providing a significant foundation for the 
development of children’s competencies 

Model Measurement Evaluation 

The evaluation of the measurement model was conducted by assessing the loadings, internal 
consistency reliability, convergent validity, and discriminant validity. Indicators with a loading factor 
below 0.70 are removed from the model to maintain the construct's integrity (Hair et al., 2021). Internal 
consistency is confirmed by Cronbach's alpha and Composite Reliability (CR) values exceeding 0.70. 
Convergent validity is met with an Average Variance Extracted (AVE) value above 0.50. Meanwhile, 
discriminant validity was tested using two methods: HTMT (Heterotrait-Monotrait Ratio) with a 
threshold below 0.90, which is considered feasible for educational research (Sarstedt et al., 2019), as 
well as the Fornell-Larcker criterion, which ensures that the square root of AVE of each construct is 
higher than the correlation between other constructs (Fornell & Larcker, 1981). The structural 
relationships and the conceptual framework of this study are illustrated in the research model in Figure 
1. 
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Figure 1. Path Model of the Influence of Motor Skills on Social Competence through Children's Independence 

 

 

 

The results of the evaluation of the measurement model, including the loading factor values, reliability, 
and convergent validity for each construct, are summarized in Table 2. 

 

Table 2. Construct reliability and validity 
Variable Indicator Code Indicator Loding factor CA CR AVE 

Child Independence 
(KA) 

KA1 Have initiative 0.768 

0.848 0.853 0.623 
KA2 Organize and manage activities 0.714 
KA3 Using tools and materials independently 0.814 
KA4 Interact and negotiate with friends 0.850 
KA5 Make decisions and solve problems on the go 0.792 

Social Skills (KS) 

KS1 Interpersonal skills 0.726 

0.871 0.877 0.662 
KS2 Self-control 0.842 
KS3 Cooperation 0.838 
KS4 Empathy and care 0.838 
KS5 Social communication 0.818 

Motor Skills (MTR) 
MTR1 Locomotor abilities 0.916 

0.890 0.899 0.819 MTR2 Non-locomotor abilities 0.892 
MTR3 Manipulative abilities 0.906 

Note MTR = Children's motor skills, KA = Child independence, KS = Children's social skills 

 

The evaluation of the measurement model results, as detailed in Table 2, confirms that all three 
constructs exhibit high reliability and validity. The Cronbach’s Alpha (CA) and Composite Reliability 
(CR) values for each variable are consistently above 0.70, indicating excellent internal consistency. 
Furthermore, the Average Variance Extracted (AVE) values exceed the 0.50 threshold (ranging from 
0.623 to 0.819), proving that each latent variable explains a substantial portion of its indicators' 
variance. Additionally, all indicators exhibit strong loading factors (0.714 – 0.916), well above the 
recommended 0.70, which validates the empirical strength of the research instrument. 

The discriminant validity test was performed to ensure that each construct is empirically different from 
the others, with the results summarized in Table 3 using the Heterotrait-Monotrait Ratio (HTMT) 
criteria and the Fornell-Larcker criteria. 

 

Table 3. Kriteria discriminant validity 
Variable Kemandirian Anak Keterampilan Sosial Kemampuan Motorik 

Heterotrait-monotrait ratio (HTMT) - Matrix 
Child Independence    

Social Skills 0.811   

Motor Skills 0.484 0.451  

Fornell-Larcker criterion   

Child Independence 0.789   

Social Skills 0.703 0.813  

Motor Skills 0.423 0.397 0.905 
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Based on the results presented in Table 3, the HTMT matrix analysis indicates that all values remain 
below the 0.90 threshold, with the highest correlation observed between social skills and children's 
independence (0.811). This fulfills both the liberal and the more conservative (0.85) criteria for 
discriminant validity. These findings are further corroborated by the Fornell-Larcker criterion, which 
demonstrates that the square root of the Average Variance Extracted (AVE) for each latent variable 
(diagonal values) consistently exceeds its correlation with any other construct (Fornell & Larcker, 
1981). For instance, the square root of the AVE for motor ability (0.905) is substantially higher than its 
correlation with independence (0.423) and social skills (0.397). Consequently, it can be concluded that 
each construct possesses sufficient empirical distinctiveness, showing stronger associations with its 
own indicators than with those of other variables in the model. 

 

Table 4. Results of Smart PLS Predictive Power Analysis 
Item PLS-SEM_RMSE Q²predict LM_RMSE RMSEPLS- RMSELM 
KS1 0.573 0.114 0.573 0.000 
KS2 0.554 0.103 0.557 -0.002 
KS3 0.568 0.097 0.569 -0.002 
KS4 0.537 0.101 0.535 0.002 
KS5 0.544 0.091 0.546 -0.003 

  

Based on Table 4, the Q2 predictive value is greater than 0, indicating that the model has good predictive 
power in the medium category, as the RMSE is lower than that of the LM model (Shmueli et al., 2019). 
Based on this data, it is recommended to use the instruments in the model to design interventions, as 
they have been proven to have predictive value for the medium. This provides a strong statistical basis 
that the proposed social-independence motor framework has high accuracy and can be applied in prac-
tical motor development interventions in predicting the future development of preschoolers' social 
behaviors. 

After ascertaining the validity and reliability of the measurement model, a structural model is evaluated 
to test the research hypothesis. The results for path coefficients, statistical significance, and effect sizes 
are summarized in Table 5. 

 

Table 5. Direct and Indirect Influence 

Variable Path coefficient β P value 
PCI Sig F2 

VIF R Square Q Square 
5% 95% Supported Upsilon V 

Direct influence 

MTR -> KA 0.423 0.000 0.334 0.505 Yes 0.218 1.000 
0.179 0.174 

MTR -> KS 0.121 0.000 0.045 0.198 Yes 0.024 1.218 

KA -> KS 0.652 0.000 0.578 0.724 Yes 0.707 1.218 0.507 0.153 

Indirect influence 

MTR -> KA -> KS 0.276 0.000 0.212 0.342 Yes 0.076     

 

Based on the results of the structural model test in Table 4, all direct and indirect influence hypotheses 
were proven to be significant (P < 0.001). Motor ability (MTR) had a positive effect on independence 
(KA) (β = 0.423) and social skills (KS) β = 0.121). The strongest influence was found in the relationship 
between independence and social skills (β = 0.652, f2 = 0.707), which showed a large effect. In addition, 
the results of the mediation test showed that independence significantly mediated the relationship bet-
ween motor ability and social skills β = 0.276, P = 0.000). The reliability of this model is supported by a 
VIF value below 3.3 (1,000–1.218), indicating that it is free from collinearity and common method bias. 
Predictively, an R2 value of 0.507 indicates that this model explains 50.7% of the variance in social skills. 
Finally, positive Q2 values (0.174 and 0.153) confirm that the model has adequate predictive relevance 
for dependent variables. 
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Discussion 

This study shows that early childhood development operates through functional synergy, with motor 
maturity serving as the foundation for psychological independence and social success. These findings 
confirm that motor skills are a crucial determinant for children's independence. Mastery of locomotor 
and manipulative movements allows the child to navigate his or her physical environment, building self-
efficacy through success in physical tasks (Capio & Eguia, 2021). This aligns with recent evidence from 
indicating that fundamental motor skills (FMS) are not merely biological maturation but rather educa-
tional goals that can be trained to encourage broader physical activity engagement(Romero-Martínez et 
al., 2024). 

The central contribution of this study is the identification of Independence (KA) as a crucial mediator 
linking motor skills and social competence. These findings underscore that motor skills do not automa-
tically trigger social skills; rather, work by building the foundation of independence first. In line with 
Bandura's Social Cognitive Theory, motor mastery increases the child's confidence in his abilities (self-
efficacy), which manifests itself in independent behavior. Furthermore, through the lens of Self-Deter-
mination Theory (Deci & Ryan), independence serves to fulfill children's autonomy needs. When chil-
dren feel capable of acting independently without strict supervision, they gain the confidence to navi-
gate complex social dynamics. 

In this context, independence acts as an 'accelerator' that converts physical (motor) potential into social 
capital (social competence). Independence serves as leverage that allows children to enter educational 
routines and social activities with confidence (Molinero-González et al., 2023). Studies in the context of 
physical education at show that motion-based activities, such as "motor stories", can be specifically de-
signed to stimulate cooperation and empathy (Wibowo, 2024). When children have the functional capa-
city to act autonomously, they gain greater access to the "social laboratory" in the playground, where 
social rules are learned through natural interactions (Irvin et al., 2025; Mercê et al., 2025). 

Despite its significant theoretical contributions, this research has some limitations that provide a basis 
for future research. The cross-sectional design used limits the ability to draw long-term causal inferen-
ces about the dynamics of the developmental cascade among motor, independence, and social compe-
tence. In addition, the generalization of the findings is limited to the urban context in Makassar. Compa-
rative studies in rural areas are needed to capture variation in parenting patterns and cultural factors 
more inclusively. The model also does not yet incorporate critical internal variables, such as language 
development, emotional intelligence, and nutritional status, which may act as moderators in the motor-
social relationship. Consequently, future research should adopt longitudinal and multivariate designs to 
validate the stability of these mediation mechanisms within more complex and socio-culturally diverse 
developmental ecosystems (Abdelkefi et al., 2025; Quenzer-Alfred, 2025). From a practical perspective, 
these findings urge a repositioning of physical education programs at the preschool level towards a 
more holistic approBanduraach. The early childhood education curriculum should no longer be limited 
to the development of physical agility alone; it must explicitly integrate values of independent decision-
making and problem-solving skills (Sutapa et al., 2021). By reinforcing the independence aspect of phy-
sical activity, educators can create a more effective pathway for children to achieve sustainable social 
success. 

 

Conclusions 

The results of the study show that social competence in early childhood is not formed instantly but rat-
her develops through an integrated developmental pathway linking physical capabilities and psycholo-
gical autonomy. Key findings suggest that motor skills, both gross and subtle, are fundamental predic-
tors of children's independence. Furthermore, independence was identified as a crucial mediator that 
accelerates the transformation of physical skills into tangible social skills. This confirms that children 
with high movement maturity and self-autonomy will be more effective at navigating peer interactions, 
adhering to social rules, and building pro-social relationships in the school environment. Methodologi-
cally, the main strength of this model lies in its medium-range predictive power. This predictive advan-
tage demonstrates that the proposed model has stable, valid predictive accuracy for children's future 
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social behavior based on motor and independence variables. Theoretically, integrating social cognitive 
theory and self-determination theory in this model provides a new architecture for understanding the 
holistic development of children during the preschool transition period, one that is not only correlatio-
nal but also highly practical. 
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