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Abstract

This study analyze the relationships between physical activity and self-
confidence with gross motor skills among elementary school students living in
highland and lowland areas of Central Java, Indonesia. A descriptive
quantitative design with a cross-sectional approach was employed. The
participants were 80 students in Grades 4—6 (40 from highland schools and 40
from lowland schools). Physical activity was measured using the Physical
Activity Questionnaire for Children (PAQ-C), self-confidence using a scale
adapted from Lauster, and gross motor skills using the Test of Gross Motor
Development-2 (TGMD-2). Data met the assumptions of normality, linearity,
and homoscedasticity. Pearson correlation and multiple linear regression
analyses were conducted separately for highland and lowland groups. The
results showed that physical activity correlated positively and significantly with
gross motor skills in both highland (r = 0.488, p = 0.001) and lowland (r =
0.518, p = 0.001) groups. Self-confidence also demonstrated a positive and
significant correlation with gross motor skills inboth regions (r=0.410and r =
0.408, p = 0.009). Regression analyses indicated that physical activity and self-
confidence together explained 32.9% of the variance in gross motor skills in the
highland group and 36.3% in the lowland group, with physical activity
emerging as the stronger predictor. These findings suggest that both
behavioural and psychological factors jointly support children’s gross motor
development, and that physical education programs should simultaneously
promote active lifestyles and self-confidence, tailored to the specific
characteristics of highland and lowland environments.
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INTRODUCTION

The rapid development of digital
technology has brought profound changes to
everyday life, including for children in
elementary school. Digital devices such as
smartphones, tablets, and computers have
become an integral part of their daily
routines, both for entertainment and learning
purposes. This shift has significantly altered
children’s behaviour patterns, particularly in
how they allocate time for movement. Data
from Syilvani et al. (2024) show that 76.2%
of Indonesian students aged 13—17 years are
physically inactive, while more than 55% of
elementary school children record screen
time of more than two hours per day. These
figures indicate a serious trend toward
sedentary lifestyles that is
worrying among children.

Sedentary habits reduce children’s
opportunities to engage in physical activities
that are essential for healthy growth and

increasingly

development. Children who spend more
time with gadgets tend to lose chances to
play outdoors, run, jump, or participate in
other activities that require whole-body
movement. Over time, this condition
increases the risk of obesity, reduced
muscular strength, and delays in gross motor
development (Subagyo & Fithroni, 2022;
Wansyaputri et al., 2021). If Ileft
unaddressed, these problems may lead to
long-term health issues and a decline in
quality of life as this generation reaches
adulthood.

Physical activity plays a vital role in
supporting the development of elementary
school-aged children. It not only helps
maintain physical fitness, but also supports
cognitive, social, and emotional
development. Every movement carried out
by a child trains coordination, balance, and
body control, all of which are important for
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daily functioning. Gross motor skills, which
involve large muscles in activities such as
running, jumping, throwing, and
maintaining balance, are a fundamental
aspect that must be developed during the
elementary school years (Gultom et al.,
2024). Children with well-developed gross
motor skills tend to be more confident in
physical education classes, more active in
group play, and more capable of establishing
social interactions with peers. Adatul’aisy et
al. (2023) emphasize that gross motor
development is closely related to cognitive,
social, and emotional domains and thus
forms the foundation of balanced, holistic
child development.

Psychological factors, especially self-
confidence, also play a crucial role in gross
motor development. In this study, self-
confidence is conceptualized as an
individual's belief in their own abilities,
characterized by optimism, independence,
responsibility, and rational thinking, as
outlined in Lauster's theoretical framework
(Lauster, 2002). This construct differs from
Bandura (1977) concept of self-efficacy,
which refers to task-specific confidence in
performing particular behaviors; self-
confidence, as operationalized here,
represents a broader, more general sense of
self-assurance that influences engagement
across various domains, including physical
activity. Children with high self-confidence
are generally more willing to try new
movements, more active during physical
education lessons, and more open to social
interaction. Conversely, children with low
self-confidence often feel afraid of failure,
reluctant to participate, or even avoid
physical activities altogether. This, in turn,
limits their opportunities to practice and
refine gross motor skills (Asia et al., 2025).
Previous studies have shown that regular
participation in physical activity can improve
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self-confidence, which then
supports better motor development (Fahdan
& Pratama, 2024; Mahyudi et al., 2025;
Yulianto et al., 2025).

Schools, through physical education
(PE), hold a strategic position in facilitating
both motor and psychological development.
National curricula generally state that
physical activity should serve as a vehicle for
developing students’ potential in physical,
mental, social, and moral domains.
Therefore, physical education should not
focus solely on physical performance, but

children’s

also on building courage, cooperation, and
self-confidence. To achieve this, PE teachers
are expected to design learning experiences
that are varied, enjoyable, and contextual, so
that children gain meaningful movement
experiences that support both motor and
psychological growth (Hoiriya et al., 2020).
However, the effectiveness of such
programmes is strongly influenced by the
broader environment in which children live
and go to school.

Geographical environment is one
external factor that can shape children’s
physical activity patterns. Children living in
highland areas are exposed to cool air, hilly
terrain, and higher elevations which require
different  physiological ~and  motor
adaptations compared to children living in
lowland areas. In contrast, children in
lowlands often have wider access to sports
facilities and open fields. Aliriad et al. (2024)
and Balqis & Rosfalia (2024) point out that
environmental differences linked to altitude
and topography contribute to variations in
gross motor development. Bafirman et al.
(2023)  report that children living in
highlands tend to have better endurance and
lung capacity due to adaptation to lower
oxygen levels, while Gusril et al. (2025) find
that lowland children often have advantages
in coordination and movement speed
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because flatter terrain allows more varied
free movement. Wallenberg et al. (2023)
further show that differences in temperature
and air pressure between regions influence
movement efficiency and children’s play
patterns.

Central Java Province offers a
particularly interesting context due to its
diverse geography. It includes mountainous
areas above 1,000 metres above sea level,
such as Banjarnegara and Wonosobo, as well
as lowland regions like Semarang and
Demak. This diversity makes Central Java a
suitable setting for examining differences in
physical activity patterns and gross motor
skills among children based on their
geographical environment. Such research
can provide a more comprehensive picture of
how geographical factors influence motor
development in Indonesian children.

Field observations further highlight
these At SDN Krobokan
Semarang and SDN Tambakreja 04 Cilacap,
a school located in a lowland area, students
showed strong coordination and enthusiasm

differences.

in physical activities, likely influenced by
greater exposure to active games in a busy,
stimulating  environment. Their self-
confidence tended to manifest as a
willingness to try new things, although some
students struggled to remain consistent when
faced with difficulties. In contrast,
observations at SD Ma’arif Tieng and SDN
Getasan, located in a highland area,
indicated that students had relatively better
stamina, presumably due to regular
adaptation to thinner air. However, their
self-confidence was more often expressed in
a positive but somewhat shy attitude, with
less overt participation. These preliminary
findings suggest that highland and lowland
environments may shape distinct patterns of
physical activity, self-confidence, and gross
motor skills.
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A number of studies underline the
importance of examining the interplay
between physical activity, self-confidence,
and gross motor skills. Zannah & Malik
(2024) found that physically active children
demonstrate better gross motor skills than
those who are less active. Satriawan et al.
(2024) reported a positive correlation
between physical activity and gross motor
improvement in elementary school children.
Meanwhile, Fahdan & Pratama (2024)
showed that children’s self-confidence canbe
enhanced through regular engagement in
physical activity. However, most of these
studies do not explicitly consider
geographical context, and few have
examined how physical activity and self-
confidence together relate to gross motor
skills in both highland and lowland school
populations.

Based on the trends of increasing
sedentariness, the critical role of gross motor
skills and self-confidence in children’s
development, and the potential influence of
geographical environment, there is a clear
need for research that integrates these
dimensions. Specifically, it is important to
investigate how physical activity and self-
confidence are associated with gross motor
skills among elementary school students
living in highland and lowland areas of
Central Java. Such research is expected to
contribute scientifically to the field of
physical education by providing evidence-
based insights that are sensitive to local
geographical conditions, and to offer
practical guidance for schools in designing
PE programmes that effectively enhance
both gross motor competence and self-
confidence accordance with the
environmental characteristics in which

in

children grow and learn.
Based on the theoretical and empirical
background presented above, this study
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proposes three hypotheses. First, it is
hypothesized that there is a significant
positive relationship between physical
activity and gross motor skills among
elementary school students in both highland
and lowland areas of central java. Second, it
is hypothesized that there is a significant
positive relationship between self-confidence
and gross motor skills among elementary
students in both highland and
lowland areas of central java. Third, it is
hypothesized that physical activity and self-
confidence together have a significant

school

combined relationship with gross motor
skills among elementary school students in
both highland and lowland areas of central
java.

METHODS
This study
quantitative design with a cross-sectional
approach to examine the relationships
between physical activity, self-confidence,

used a descriptive

and gross motor skills among elementary
school students living in highland and
lowland areas of Central Java, Indonesia. All
variables were measured once at a single
time point.

Participants 80 elementary
school students, consisting of 40 students
from schools located in highland areas and
40 from schools in lowland areas. This
sample size was determined based on both
statistical and practical considerations.
Statistically, this exceeds the
minimum requirement of 66 participants
recommended for multiple regression
analysis with two predictors (Tabachnick &
Fidell, 2013). Practically, the equal
distribution of 40 students per geographical
region ensures balanced representation for
between-group while

were

number

comparisons,
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remaining feasible given the logistical
challenges of accessing schools in highland
areas and the time required for administering
motor skill assessments to each participant
individually. They were enrolled in the upper
grades (approximately 10-12 years old).
Sampling used a non-probability accidental
sampling technique, selecting students who
were present, met the inclusion criteria, and
had parental consent. Physical activity and
self-confidence were treated as independent
variables, while gross motor skill was the
dependent variable.

Physical activity was measured using
the Physical Activity Questionnaire for
Children (PAQ-C), which assesses the type
and frequency of activities performed during
the previous seven days. The instrument
yields a 5-point activity index, with higher
scores indicating higher levels of physical
activity. Self-confidence was assessed using a
questionnaire adapted from Lauster’s self-
confidence scale for children, employinga 4-
point Likert format (from strongly agree to
strongly disagree) and covering indicators
such as belief in one’s abilities, optimism,
responsibility, and rational thinking. Gross
motor skills were evaluated with the Test of
Gross Motor Development-2 (TGMD-2),
which assesses 12 locomotor and object-
control  skills  through  standardized
performance Each skill
performed twice and scored based on

criteria. was
observable components.

Data collection was conducted at the
schools. After obtaining institutional
permission and parental consent, students
first completed a brief warm-up and then
performed the TGMD-2 tasks on the school
field under the supervision of the researcher
and the physical education teacher.
Subsequently, students moved to the
classroom to complete the PAQ-C and the
self-confidence questionnaire, assisted by the
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researcher to clarify item meaning when
needed without influencing answers.

Prior to the main study, the PAQ-C
and self-confidence scales were piloted on a
small group of similar students. Item validity
was examined using Pearson correlations
between item scores and total scores, and
items with significant coefficients were
retained. Internal consistency reliability was
estimated with Cronbach’s alpha, with

values > 0.70 considered acceptable.
TGMD-2 was wused according to its
standardized protocol, relying on its

established validity and reliability.

Data were analyzed using descriptive
and inferential statistics. Descriptive statistics
(minimum, maximum, mean, and standard
deviation) were calculated for each variable.
Assumption testing included Shapiro—Wilk
tests for normality and ANOVA tests for
linearity  between  independent  and
dependent variables. Pearson Product
Moment correlations were then used to
examine the relationships between physical
activity and gross motor skills, and between
self-confidence and gross motor skills.
Multiple linear regression analysis was
applied to determine the combined
contribution of physical activity and self-
confidence to gross motor skills. All tests
used a significance level of p < 0.05.

The study adhered to ethical principles
for research involving children. Participation
was voluntary, based on informed consent
from parents or guardians and assent from
students. Confidentiality was maintained by
using codes instead of names. All motor tests
were conducted safely and adapted to the
children’s  abilities, = with  adequate
supervision and rest to minimize physical or
psychological risk.

RESULTS AND DISCUSSION
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Descriptive Analysis and Assumption
Testing
Descriptive statistics for physical
activity, self-confidence, and gross motor
skills in the highland (Group A) and lowland
(Group B) students are presented in Table 1.
Table 1. Descriptive statistics

Variable N Mean SD  Min
Physical 40 91.70 14.10 60
Activity (A)

Self-Confidence 40 94.78 10.11 72
(A)

Gross Motor 40 7398 11.17 55
Skills (A)

Physical 40 82.83 14.01 55
Activity (B)

Self-Confidence 40 100.73 9.70 76
(6)]

Gross Motor 40 75.58 11.65 54
Skills (B)

Highland students showed a higher
mean level of physical activity than lowland
students, whereas lowland students reported
higher self-confidence. Mean gross motor
skill scores were similar between groups,
indicating that geographic context appears
more clearly in behavioural (activity) and
psychological (self-confidence) patterns than
in the final motor outcome.

Normality was tested using the
Shapiro—Wilk test. All p-values were greater
than 0.05 (Table 2), indicating that the
distributions of all variables in both groups
do not deviate significantly from normality.

Table 2. Shapiro—-Wilk normality test
Sig. Shapiro—Wilk

Variable — Group

Physical Activity A 0.419
Self-Confidence A 0.827
Gross Motor Skills A 0.157
Physical Activity B 0.721
Self-Confidence B 0.199
Gross Motor Skills B 0.134
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Linearity between the independent
variables (physical activity, self-confidence)
and the dependent variable (gross motor
skills) was examined using ANOVA Test for
Linearity. All “Deviation from Linearity” p-
values were greater than 0.05 (Table 3), so
the relationships can be treated as linear.

Table 3. Linearity test results

Pair of Variables Sig. (p)
Physical Activity A — Gross Motor A 0.592
Self-Confidence A — Gross Motor A 0.051
Physical Activity B — Gross Motor B 0.960
Self-Confidence B — Gross Motor B 0.071

Homoscedasticity was tested using the
Glejser method. All significance values were
above 0.05 (Table 4), indicating no
heteroscedasticity; the variance of residuals
can be considered constant across predictor
values.

Table 4. Heteroscedasticity test

Predictor B Sig.
Physical  Activity -0.116 0.071
(A)

Self-Confidence (A) 0.022 0.805
Physical ~ Activity -0.108 0.092
B)

Self-Confidence (B) -0.082 0.367

Overall, the assumption tests

(normality, linearity, and homoscedasticity)
support the use of Pearson correlation and
linear regression for hypothesis testing.

Hypothesis 1: Relationship Between
Physical Activity and Gross Motor Skills

Hypothesis 1 states that there is a
relationship between physical activity and
gross motor skills in elementary school
students in highland and lowland areas of
Central Java.

The Pearson correlation coefficients
between physical activity and gross motor
skills are shown in Table 5.
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Table 5. Pearson correlations between
predictors and gross motor skills

Group Variable Pair  r Pearson Sig.
Highland Physical 0.488 0.001
(A) Activity —
Gross Motor
Skills
Lowland Physical 0.518 0.001
(B) Activity —
Gross Motor
Skills
In the highland group, physical

activity shows a moderate, positive, and
significant correlation with gross motor skills
(r =0.488; p=0.001). In the lowland group,
the correlation is slightly stronger but still
moderate (r = 0.518; p = 0.001). These
results indicate that, in both geographical
contexts, students with higher levels of
physical activity tend to have better gross
motor skill performance.

The multiple regression analysis (see
coefficients in Table 6 below) also confirms
that physical activity has a significant
positive effect on gross motor skills in both
groups, with standardized beta coefficients of
0.414 (p = 0.005) in the highlands and 0.453
(p=0.002) in the lowlands.

These findings are consistent with
previous research showing that more
physically active children generally exhibit
better locomotor and object-control skills,
especially when physical activity involves
varied, structured movement experiences
(Fafibender et al., 2022; Nobre et al., 2020;
Wang & Zhou, 2024; Wu Yang, 2025)
Therefore, Hypothesis 1 is supported.

Hypothesis 2: Relationship Between
Self-Confidence and Gross Motor Skills

Hypothesis 2 states that there is a
relationship between self-confidence and
gross motor skills in elementary school
students in highland and lowland areas.
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As shown in Table 5, self-confidence
also correlates positively and significantly
with gross motor skills in both regions. In the
highland group, the correlation is r = 0.410
(p = 0.009), and in the lowland group r =
0.408 (p = 0.009). Both correlations fall in
the low-to-moderate range, indicating that
higher self-confidence is associated with
better gross motor performance, but with a
weaker strength than physical activity.

The regression coefficients (Table 6)
show that self-confidence is a significant
predictor of gross motor skills in both
groups: B = 0.310 (p = 0.032) in the
highlands and 8 = 0.315 (p = 0.024) in the
lowlands. Thus, even after controlling for
physical activity, self-confidence contributes
uniquely to explaining variation in gross
motor skills.

Table 6. Regression coefficients for
physical activity and self-confidence

Predictor B Beta t Sig.
Physical 0.328 0.414 2984 0.005
Activity (A)

Self- 0.343 0.310 2.235 0.032
Confidence (A)

Physical 0.377 0.453 3.380 0.002
Activity (B)

Self- 0.378 0.315 2.348 0.024
Confidence (B)

These results suggest that students
with higher self-confidence are more willing
to try new movements, participate actively in
physical activities, and persist when facing
difficulty, which supports motor learning
over time. The similarity of the coefficients
across  highland lowland groups
indicates that the role of self-confidence as a
facilitator of  motor
relatively stable across

and

psychological

performance is
different environmental contexts. This is in
line with findings that self-efficacy and self-
esteem are positively associated with
children’s motor and academic performance
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(Yang, 2024; Zhou et al., 2023) although
environmental opportunities and family
resources remain crucial (Han et al., 2024;
Kwon & O’Neill, 2020). Therefore,
Hypothesis 2 is supported.

Hypothesis 3: Joint Effect of Physical
Activity and Self-Confidence on Gross Motor
Skills

Hypothesis 3 states that physical
activity and self-confidence together have a
significant relationship with gross motor
skills in elementary school students in
highland and lowland Central Java.

The multiple linear regression model
summaries are presented in Table 7.

Table 7. Multiple regression model
summary for gross motor skills

Group R2 Adj.R? F Sig.
Highland 0.329 0.293 9.078 0.001
(A)
Lowland 0.363  0.328 10.533 0.000
(2)

In the highland group, physical

activity and self-confidence together explain
32.9% of the variance in gross motor skills
(R? = 0.329; F = 9.078; p = 0.001). In the
lowland group, they explain 36.3% of the
variance (R?=10.363; F = 10.533;p < 0.001).
Both models are statistically significant,
indicating that the combination of physical
activity and self-confidence is an important
predictor of gross motor skills in both
geographical settings.

Combined with the coefficients in
Table 6, these results show that physical
activity is the stronger predictor, while self-
confidence adds a significant incremental
contribution. This supports evidence from
international studies that interventions which
simultaneously increase movement
opportunities and strengthen psychological
resources (such as  self-confidence,
motivation, and social support) produce
greater improvements in gross motor
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competence than approaches focusing on
only one aspect (Gallottaetal., 2022; Nobre
etal., 2020; Ostermeieretal., 2024; Ulset et
al., 2025; Zhu & Li, 2024).

Accordingly, Hypothesis 3 s
supported: physical activity and self-
confidence jointly show a significant and
meaningful relationship with gross motor
skills among elementary school students in
both highland and lowland areas of Central
Java.

CONCLUSION

This study examined the relationships
between physical activity, self-confidence,
and gross motor skills among elementary
school students living in highland and
lowland areas of Central Java. The findings
show that, although highland students
reported higher physical activity and lowland
students higher self-confidence, gross motor
skill levels were relatively similar in both
regions. Physical activity demonstrated a
moderate,  positive, and  significant
association with gross motor skills in both
contexts and emerged as the strongest
predictor in the regression models, while self-
confidence showed a weaker but still
significant  positive  relationship and
contributed additional explanatory power.
physical activity and self-
confidence accounted for roughly one-third
of the variance in gross motor skills in both
highland and lowland samples, indicating
that behavioural and psychological factors
children’s motor

Together,

jointly underpin
development regardless of geographical
context. These results contribute to the
scientific literature by integrating
environmental, behavioural, and
psychological dimensions in one model, and
by showing that the functional roles of
physical activity and self-confidence are
contrasting geographical

robust across
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settings. For physical education practice, the
findings imply that effective programs should
not only increase children’s opportunities to
be physically active, but also deliberately
foster self-confidence in movement contexts,
with  context-sensitive  strategies that
optimize the natural activity patterns and
resources available in highland and lowland
schools.
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