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Abstract. Physical activity is a critical determinant of health-related physical
fitness and motor skill development during childhood and adolescence,
representing a foundational component of long-term athletic and functional
performance. This study aims to systematically examine the relationship between
physical activity, physical fitness, and motor competence through a structured
literature-based analysis. A descriptive-analytical method was employed to
synthesize findings from recent empirical studies (2020—2025) investigating the
physiological and motor development outcomes associated with varying levels
of physical activity. The findings indicate a consistent and statistically significant
positive relationship between regular physical activity and key components of
physical fitness, including cardiovascular endurance, muscular strength,
flexibility, and body composition [1], [2]. Moreover, higher engagement in
moderate-to-vigorous physical activity (MVPA) is strongly associated with
enhanced motor skill proficiency, particularly in locomotor, non-locomotor
(stability), and object control skills [3], [4]. From a physiological perspective,
regular activity promotes neuromuscular coordination, metabolic efficiency, and
musculoskeletal adaptation, which collectively contribute to improved motor
performance and functional capacity [5]. Importantly, both structured (e.g.,
physical education programs and organized sports) and unstructured (e.g., free
play and recreational activity) forms of physical activity demonstrate
complementary roles in optimizing motor development trajectories. These
findings reinforce the theoretical framework of physical literacy, which
emphasizes the integration of movement competence, confidence, and
motivation as essential components of lifelong physical engagement [6]. In
conclusion, physical activity serves as a significant and multidimensional
predictor of physical fitness and motor skill acquisition. The study highlights the
necessity of integrating evidence-based physical activity interventions into
educational curricula and public health strategies to support optimal growth,
prevent sedentary behavior, and enhance long-term health outcomes among
youth.

Keywords: Physical activity, Physical fitness, Motor skills, Physical literacy,
Adolescents, Sport science.

© The Author(s) 2026

I.I. I. Pane and Y. Putri (eds.), Proceedings of the 2nd International Conference of Sport Science, Sport Coaching
Science, and Physical Education, Health and Recreation 2025 (ICOSSCOPER 2025), Advances in Social Science,
Education and Humanities Research 1022,

https://doi.org/10.2991/978-2-38476-591-1_8


https://doi.org/10.2991/978-2-38476-591-1_8
http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-38476-591-1_8&domain=pdf

Physical Activity as a Determinant of Physical Fitness and ... 85
1 Introduction

Physical activity constitutes a fundamental component of human movement behav-
ior and plays a crucial role in maintaining health and supporting optimal physical de-
velopment across the lifespan. Its importance is particularly pronounced during child-
hood and adolescence, critical periods characterized by rapid physiological growth,
neuromuscular development, and behavioral formation. Regular engagement in physi-
cal activity during these stages has been consistently associated with improved physical
fitness, enhanced motor competence, and the establishment of lifelong active habits
[1]-[3]. Conversely, insufficient physical activity is linked to diminished fitness levels,
delayed motor development, and an increased risk of sedentary lifestyles and associated
non-communicable diseases in later life [4], [5].

Physical fitness is commonly defined as a multidimensional construct encompassing
health-related components such as cardiovascular endurance, muscular strength and en-
durance, flexibility, and body composition. These components collectively determine
an individual’s capacity to perform daily activities efficiently without excessive fatigue
[6], [7]. Empirical evidence indicates that higher levels of physical fitness are positively
associated not only with physiological health outcomes but also with cognitive perfor-
mance, academic achievement, and psychological well-being among children and ado-
lescents [8], [9]. However, recent global trends suggest a concerning decline in youth
physical fitness, largely attributed to reduced participation in moderate-to-vigorous
physical activity (MVPA) and increased engagement in sedentary behaviors, particu-
larly screen-based activities [10].

In parallel, motor skill competence represents a critical domain of physical develop-
ment, referring to an individual’s ability to execute coordinated and goal-directed
movements effectively. Motor skills are generally classified into locomotor (e.g., run-
ning, jumping), stability or non-locomotor (e.g., balancing, twisting), and object control
skills (e.g., throwing, catching) [11]. The development of these skills is not automatic
but requires structured practice, appropriate instruction, and diverse movement experi-
ences. Within this context, physical activity serves as the primary mechanism through
which motor skills are acquired, refined, and consolidated over time [12].

The relationship among physical activity, physical fitness, and motor competence is
complex, dynamic, and reciprocal. Theoretical models, such as the developmental
model proposed by Stodden et al., suggest that early motor competence influences sub-
sequent physical activity engagement, which in turn enhances physical fitness and re-
inforces motor skill development [13]. Physiologically, regular physical activity con-
tributes to improved neuromuscular coordination, cardiorespiratory efficiency, and
musculoskeletal adaptation, thereby facilitating both fitness enhancement and motor
performance [14]. At the same time, individuals with higher levels of motor compe-
tence are more likely to participate in physical activity due to increased self-efficacy
and perceived competence, illustrating a bidirectional and reinforcing relationship
among these variables [15].

From an educational perspective, schools represent a strategic setting for promoting
physical activity and fostering holistic physical development. Physical education (PE)
provides structured opportunities to develop both fitness and motor competence
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through planned, progressive, and inclusive instructional approaches [16]. However, in
practice, PE programs are often constrained by limited instructional time and curricular
imbalances that prioritize physical fitness outcomes over the systematic development
of fundamental motor skills. Such disparities may hinder long-term physical activity
participation, particularly among students with lower initial motor competence [17].

Despite extensive research on physical activity and health, many studies have exam-
ined physical fitness and motor skills as separate constructs, resulting in a fragmented
understanding of their interdependence. This gap limits the development of integrated
intervention strategies that simultaneously target fitness enhancement and motor skill
acquisition. Addressing this limitation is essential for advancing sport science research
and informing evidence-based physical education practices aligned with the concept of
physical literacy, which emphasizes the integration of competence, confidence, and
motivation for lifelong physical activity [18].

Therefore, this study aims to investigate the interrelationship between physical ac-
tivity, physical fitness, and motor skills through a comprehensive descriptive-analytical
review of recent literature. By synthesizing empirical findings, this study seeks to pro-
vide a coherent conceptual framework that elucidates the mechanisms underlying phys-
ical development and offers practical implications for physical education curriculum
design and youth physical activity interventions.

2 Research Methodology

2.1  Research Design and Approach

This study employs a descriptive-analytical research design grounded in a struc-
tured literature review to examine the interrelationship between physical activity, phys-
ical fitness, and motor skill development. Rather than generating primary data, the
study systematically synthesizes findings from existing empirical research to identify
patterns, theoretical linkages, and emerging trends within the field of sport science
[26]-[28].

The adoption of a literature-based approach is appropriate for developing a compre-
hensive conceptual understanding of the variables under investigation. This method fa-
cilitates the integration of diverse empirical findings and supports the evaluation of both
theoretical frameworks and applied research outcomes. In particular, it enables the ex-
ploration of how varying levels and types of physical activity contribute to physiologi-
cal adaptations and motor competence across developmental stages. To enhance meth-
odological rigor, the review process was informed by established systematic review
principles, including transparent selection procedures and structured synthesis [29].
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2.2 Data Sources

The study utilizes secondary data derived from peer-reviewed scholarly publications
in the fields of physical education, sport science, kinesiology, and human movement
studies. Relevant literature was obtained from reputable academic databases, including
Scopus, Web of Science, and Google Scholar, to ensure broad coverage and high-qual-
ity sources.

Priority was given to Scopus-indexed journals (2020-2025) to ensure the inclusion
of recent and scientifically robust studies. These sources provide validated empirical
evidence related to physical activity patterns, fitness outcomes, and motor skill devel-
opment, thereby strengthening the reliability and academic credibility of the review.

2.3  Literature Search Strategy

A systematic search strategy was implemented using a combination of keywords and
Boolean operators to optimize retrieval accuracy. Core search terms included “physical
activity,” “physical fitness,” “motor skills,” “fundamental movement skills,” and
“physical education.” These terms were applied across titles, abstracts, and keywords
to capture relevant studies.

The search process followed a structured sequence involving identification, screen-
ing, eligibility assessment, and inclusion, consistent with systematic review guidelines
such as PRISMA [30]. Both foundational studies and recent empirical research were

ELINNTS
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considered to ensure a balanced representation of theoretical development and contem-
porary evidence. Only publications written in English were included to maintain con-
sistency in analysis and interpretation.

24 Inclusion and Exclusion Criteria

To ensure methodological consistency and relevance, explicit inclusion and exclu-
sion criteria were applied.

Studies were included if they:

1. empirically examined relationships between physical activity and physical fit-
ness and/or motor skill competence;

2. involved children, adolescents, or young adult populations;

3. were published in peer-reviewed journals or reputable conference proceedings;
and

4. reported measurable indicators of physical fitness (e.g., VO.max, muscular
strength) or motor skill performance.

Studies were excluded if they:

1. consisted of non-scholarly works (e.g., editorials, opinion papers);

2. focused exclusively on elite or professional athletes without relevance to general
or educational populations;

3. were duplicates; or

4. lacked sufficient methodological transparency or empirical data.

2.5 Data Extraction

Data from selected studies were systematically extracted using a standardized frame-
work to ensure consistency and comparability. Extracted variables included: author(s),
publication year, research design, sample characteristics (e.g., age, size), measures of
physical activity (frequency, intensity, duration), indicators of physical fitness, catego-
ries of motor skills, and key findings related to the relationships among these variables.

This structured extraction process enabled the identification of trends and relation-
ships across studies while minimizing bias in data interpretation.

2.6  Data Analysis and Synthesis

The collected data were analyzed using a descriptive synthesis approach, focusing
on thematic integration rather than statistical aggregation. Studies were categorized into
three primary domains:

1. physical activity and physical fitness outcomes;
2. physical activity and motor skill development; and
3. the interaction between physical fitness and motor competence.

The analysis emphasized identifying convergent findings, theoretical consistencies,
and variations across study contexts. Particular attention was given to the role of mod-
erate-to-vigorous physical activity (MVPA) in enhancing both physiological fitness and
motor proficiency. Although meta-analysis was not conducted, the synthesis provides
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a coherent interpretation of the evidence base and supports conceptual integration
within sport science research [31].

2.7  Trustworthiness and Rigor

To ensure methodological rigor and reliability, several strategies were implemented.
These included the use of peer-reviewed sources, clearly defined inclusion criteria,
cross-study comparison, and transparent reporting of the review process. Additionally,
triangulation of findings across multiple studies was applied to strengthen the validity
of interpretations.

The adoption of systematic review principles enhances the credibility of the study
and reduces potential bias in data selection and analysis [32].

2.8 Ethical Considerations

This study is based exclusively on previously published literature and does not in-
volve direct human participation. Therefore, formal ethical approval was not required.
All sources are appropriately cited to ensure academic integrity and proper attribution
of original work.

3 Results and Discussion

The findings of this study are derived from a systematic synthesis of empirical liter-
ature examining the interrelationships among physical activity, physical fitness, and
motor skill competence. The results are organized into four thematic domains: (1) char-
acteristics of the reviewed studies, (2) the association between physical activity and
physical fitness, (3) the relationship between physical activity and motor competence,
and (4) the reciprocal interaction between physical fitness and motor skills.

3.1 Characteristics of the Reviewed Studies

The analyzed studies predominantly involved children and adolescents across
school-based and community contexts, reflecting the developmental focus of contem-
porary sport science research. Methodologically, the literature comprised cross-sec-
tional, longitudinal, and experimental designs, providing both correlational and causal
insights. Physical activity was commonly assessed using objective instruments such as
accelerometers alongside subjective measures including self-report questionnaires and
activity logs. Physical fitness outcomes were evaluated using standardized protocols
(e.g., aerobic capacity tests, muscular strength assessments), while motor competence
was typically measured using validated fundamental movement skill (FMS) batteries.

The diversity of geographical settings and educational systems represented in the
reviewed studies highlights the global relevance of the relationships under investiga-
tion. Furthermore, the convergence of findings across varied contexts strengthens the
generalizability of the evidence base.
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3.2 Physical Activity and Physical Fitness

The synthesis consistently demonstrates a positive and statistically robust associa-
tion between physical activity—particularly moderate-to-vigorous physical activity
(MVPA)—and key components of physical fitness. Individuals engaging regularly in
MVPA exhibit significantly higher levels of cardiovascular endurance, muscular
strength, and muscular endurance, alongside more favorable body composition profiles
[11-[3].

From a physiological perspective, these findings can be explained by adaptive re-
sponses to repeated physical loading, including improved cardiorespiratory efficiency,
enhanced mitochondrial density, and neuromuscular adaptation [4]. Participation in
structured environments, such as physical education programs and organized sport, fur-
ther amplifies these outcomes by providing systematic training stimuli. Conversely, in-
sufficient physical activity is consistently associated with reduced aerobic capacity and
increased risk of adverse health indicators, including obesity and metabolic dysfunction
[5].

These results reaffirm the role of physical activity as a primary determinant of phys-
ical fitness during developmental stages and emphasize the importance of achieving
recommended MVPA thresholds (=60 minutes/day) as outlined by global health guide-
lines [6].

3.3  Physical Activity and Motor Skill Competence

The reviewed literature also indicates a strong and consistent relationship between
physical activity participation and motor skill proficiency. Higher levels of engagement
in diverse movement activities are associated with improved performance across loco-
motor, stability (non-locomotor), and object control skills [7], [8].

Motor learning theory suggests that skill acquisition is facilitated through repeated
practice, variability of movement experiences, and task-specific feedback [9]. Physical
activity provides the necessary context for such processes, enabling the refinement of
coordination, balance, and movement efficiency. Importantly, both structured activities
(e.g., physical education, sports training) and unstructured play (e.g., free play) contrib-
ute meaningfully to motor development.

In contrast, limited exposure to movement opportunities is associated with delayed
motor development and reduced movement competence, which may negatively influ-
ence subsequent participation in physical activity. This highlights the importance of
early and continuous engagement in varied physical activities to support optimal motor
development trajectories.

3.4 Interrelationship Between Physical Fitness and Motor Skills

Beyond their independent associations with physical activity, physical fitness and
motor competence demonstrate a reciprocal and reinforcing relationship. Individuals
with higher motor proficiency are more likely to engage in physical activity due to
increased self-efficacy and perceived competence, which in turn contributes to further
improvements in physical fitness [10].
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This bidirectional relationship aligns with the developmental model proposed by
Stodden et al., which conceptualizes motor competence, physical activity, and fitness
as dynamically interconnected across developmental stages [11]. Physiologically, im-
proved motor control enhances movement efficiency, reducing energy expenditure and
facilitating sustained participation in physical activity. Conversely, low motor compe-
tence may act as a barrier to participation, leading to reduced activity levels and dimin-
ished fitness outcomes.

This cyclical interaction underscores the importance of early motor skill develop-
ment as a foundation for lifelong physical activity engagement and health-related fit-
ness.

3.5 Summary of Key Findings

The synthesis of the reviewed literature reveals several key conclusions. First, phys-
ical activity is consistently associated with improvements in health-related physical fit-
ness components, including cardiovascular endurance, muscular strength, and flexibil-
ity. Second, higher levels of physical activity are linked to enhanced motor skill com-
petence across multiple domains. Third, physical fitness and motor skills interact in a
reciprocal manner, reinforcing each other through sustained participation in physical
activity. Finally, insufficient physical activity during early developmental stages is as-
sociated with lower fitness levels and delayed motor skill acquisition.

3.6 Implications For Practice and Policy

The findings have significant implications for educational practice and public health
policy. In particular, they highlight the need for integrated physical education programs
that simultaneously target fitness development and motor skill acquisition. A balanced
approach is essential to support comprehensive physical development and to promote
long-term engagement in physical activity.

From a policy perspective, the declining levels of physical activity among youth—
driven by increased sedentary behavior, screen exposure, and limited access to safe
recreational environments—require targeted interventions and structural support [12].
Schools, communities, and policymakers must collaborate to create environments that
facilitate regular and meaningful participation in physical activity.
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Table 1. Synthesis of Empirical Studies on Physical Activity, Physical Fitness, and

Motor Skills
No Study Fo- Population Design Key Varia- Prmcn.pal Find-
cus bles ings
U Motor skill . Regular PA en-
Children o hances funda-
develop- Longitudinal PA, FMS
(612 yrs) mental  motor
ment .
skills
2 Higher PA
Fitness Cross-sec- linked ~to  im-
Youth . PA, fitness  proved aerobic
outcomes tional
and  muscular
fitness
3 MVPA im- Crosssec-  MVPA, fit- M YPA predicts
Adolescents higher overall
pact tional ness
fitness levels
4 Motor School- Improved mojtor
compe- aged chil- Experimental Motor competence in-
skills, PA creases PA par-
tence dren .
ticipation
> Long-term Motor fggggr C;::gilz Z
develop-  Children Longitudinal  skills, fit- P
long-term  fit-
ment ness
ness outcomes
6 Conceptual . PA, fitness, Recipr ocal  in-
Youth Theoretical . teraction among
model motor skills .
variables
7 Interven- . PA inter- Structured PA
. Students Experimental . improves fitness
tion effects vention .
and motor skills
4 Discussion

The present study reinforces the central role of physical activity as a multidimen-
sional driver of both physical fitness and motor competence. The synthesized evidence
demonstrates that regular engagement in physical activity contributes to physiological
adaptation and motor learning processes, thereby supporting holistic physical develop-
ment.

From a physiological standpoint, repeated exposure to physical stimuli promotes
cardiovascular and musculoskeletal adaptations that enhance physical fitness. Simulta-
neously, from a motor learning perspective, physical activity provides essential oppor-
tunities for skill acquisition through practice, feedback, and variability of movement
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experiences. This dual function positions physical activity as a critical component
within sport science and physical education frameworks.

Importantly, the findings highlight a dynamic and reciprocal relationship between
motor competence and physical fitness. Individuals with higher levels of motor skill
proficiency are more likely to engage in physical activity due to increased confidence
and perceived ability. This engagement, in turn, further enhances fitness outcomes, cre-
ating a positive developmental cycle. Conversely, low motor competence may act as a
barrier to participation, reinforcing sedentary behavior patterns.

The role of physical education is particularly significant in this context. Well-de-
signed programs that integrate fitness development with structured motor skill instruc-
tion can promote balanced and inclusive physical development. However, the tendency
of some programs to prioritize fitness outcomes at the expense of motor skill develop-
ment may limit long-term engagement in physical activity, particularly among less-
skilled students.

Despite the well-established benefits of physical activity, global trends indicate de-
clining participation levels among youth. Contributing factors include increased digital
engagement, reduced opportunities for active play, and limited curricular time for phys-
ical education. Addressing these challenges requires comprehensive strategies that ex-
tend beyond schools to include family, community, and policy-level interventions.

Overall, the findings underscore the need for integrated, developmentally appropri-
ate, and evidence-based approaches to physical activity promotion. Future research
should prioritize longitudinal and intervention-based designs to further clarify causal
pathways and identify effective strategies for enhancing both physical fitness and motor
competence across diverse populations.

5 Conclusion

This study demonstrates that physical activity functions as a central and integrative
determinant of both physical fitness and motor skill competence across developmental
stages. The synthesized evidence indicates that consistent engagement in physical ac-
tivity—particularly moderate-to-vigorous intensity—contributes to significant im-
provements in key components of health-related fitness, including cardiovascular en-
durance, muscular strength, and body composition [1], [2]. Concurrently, physical ac-
tivity provides essential opportunities for the acquisition and refinement of motor skills,
encompassing locomotor, stability (non-locomotor), and object control domains [3].

Importantly, the findings confirm the existence of a reciprocal and reinforcing rela-
tionship among physical activity, physical fitness, and motor competence. Individuals
with higher levels of motor skill proficiency are more likely to participate in physical
activity due to increased self-efficacy and perceived competence, which in turn facili-
tates further physiological adaptation and fitness enhancement [4]. This dynamic inter-
action aligns with contemporary theoretical models of motor development and physical
literacy, emphasizing the interconnected nature of movement competence, motivation,
and long-term engagement in physical activity [5].
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From an applied perspective, the results underscore the necessity of implementing
integrated and developmentally appropriate physical education programs that simulta-
neously target fitness development and motor skill acquisition. A balanced pedagogical
approach is essential to support comprehensive physical development and to foster sus-
tained participation in physical activity throughout the lifespan. In light of declining
global physical activity levels among youth, these findings further highlight the need
for coordinated educational and policy interventions to promote active lifestyles and
reduce sedentary behavior [6].

In conclusion, physical activity should be conceptualized not merely as a health be-
havior, but as a foundational mechanism underpinning physical fitness, motor compe-
tence, and lifelong movement engagement. Future research is encouraged to employ
longitudinal and intervention-based designs to further elucidate causal pathways and to
identify effective strategies for optimizing physical development across diverse popu-
lations.
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