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This study aims to investigate the interrelationships among selected

general motor ability and physiological variables using Pearson’s
correlation coefficient. A sample of 60 individuals was assessed for
variables including speed, muscular strength, agility, explosive power,
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and cardiovascular endurance, as well as anaerobic power, vital

capacity, resting heart rate, and breath-holding capacity. The findings
highlight significant associations between several pairs of variables,
indicating complex interdependence. The results contribute to
understanding how physical capacities are functionally related, which
has important implications for athletic training, health diagnostics,

and physical education.
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Introduction:

General motor ability (GMA) refers to an individual’s foundational capacity to perform a wide array of
motor tasks efficiently. It encompasses key components such as coordination, strength, agility, balance, and
endurance, which collectively support the execution of both simple and complex movements (Schmidt &
Lee, 2019). In adulthood, particularly during middle and older age, GMA becomes increasingly relevant as it
is closely linked to functional independence, physical performance, and quality of life. Physiological
variables—including muscle strength, cardiovascular endurance, body composition, flexibility, and
neuromuscular coordination—play a vital role in shaping and maintaining motor abilities. Understanding the
inter-relationships among these variables is essential for health promotion and disease prevention in adult
populations.

Motor ability is traditionally seen as either a general, underlying capability or a set of task-specific skills.
The general motor ability hypothesis suggests that individuals possess a core motor function that influences
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performance across a variety of tasks (Magill & Anderson, 2017). In adults, this general capability forms the
foundation for daily activities such as walking, lifting, balancing, and responding to environmental stimuli.
Studies have shown that higher levels of motor ability are associated with greater physical autonomy,
reduced fall risk, and improved cognitive health in older adults (Laukkanen et al., 2020).

General motor ability and physiological fitness are key indicators of an individual’s physical capacity. The
efficiency of physical movements and endurance levels are influenced by multiple factors, such as speed,
strength, and aerobic capacity. Understanding the relationships between these parameters helps in designing
targeted fitness regimes, evaluating athlete potential, and improving sports performance. This study seeks to
analyze how different components of general motor ability and physiological traits correlate with each other,
thereby offering insights into the integrative nature of physical fitness.

Significance of the Study:

The study explores the relationship between general motor ability and key physiological variables in adults,
emphasizing its importance in exercise science, adult health, and rehabilitation. As aging and sedentary
lifestyles rise, understanding these interconnections is essential for developing effective, holistic health
interventions. The findings can guide personalized fitness and rehabilitation programs, aid in early detection
of physical decline, and support public health efforts aimed at maintaining motor function and
independence. By linking physiological health with motor performance, the study fills a critical research gap
and lays the groundwork for future studies and practical applications.

Objectives: The study has been carried out with the following objectives-
e To assess the general motor ability (GMA) levels among adult participants.

e To examine the relationships between general motor ability and each of the selected physiological
variables.

Hypothesis:

H, : There exists a statistically significant positive correlation between components of general motor ability,
notably between speed and cardiovascular endurance, as well as between muscular strength and explosive
power. This suggests that enhancements in one component are likely to be associated with improvements in
the other.

H, : A significant and positive relationship is observed between physiological variables such as anaerobic
power and vital capacity, indicating that an increase in one variable may correspond to a proportional
improvement in the other.

H; : Resting heart rate exhibits a significant negative correlation with key physiological performance
indicators, specifically anaerobic power and vital capacity. This implies that a lower resting heart rate is
indicative of enhanced physiological efficiency and overall cardiorespiratory function.

Methodology:

Sample: A total of 60 participants (N = 60) were selected for the study using random sampling. All subjects
were screened for health conditions to ensure they were physically fit to undergo physical assessments.
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Variables Assessed:

General Motor Ability Variables:

Speed

Muscular Strength
Agility

Explosive Power

Cardiovascular Endurance

Physiological Variables:

Anaerobic Power
Vital Capacity
Resting Heart Rate

Breath Holding Capacity

Data Collection: Data collection was carried out in a controlled setting under the supervision of trained
professionals and followed standardized testing procedures for all variables. The assessments were
conducted over multiple sessions to minimize fatigue and ensure the accuracy of results.

Statistical Analysis

Pearson’s correlation coefficient (r) was calculated to determine the strength and direction of the relationship
between each pair of variables. A significance level of p < 0.05 and p < 0.01 was used.

Results and Interpretation

Table 1. Pearson correlation coefficients among general motor ability variables (N=60)

Speed Muscular Avilit Explosive | Cardio Vascular
p Strength gty Power Endurance
Speed Correlation 274%* 220 104 .608%*
coefficient ( r) p
value
Muscular Correlation 1. 325% .392%%* 126
Strength coefficient ( r) p 0011 0.002 0338
value
Agility Correlation 1 .320* 234
coefficient ( r) p 0.013 0.073
value
Explosive | Correlation 1 287*
coefficient ( r) p 0.026
value
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Cardio Correlation 1
Vascular coefficient ( r) p

Endurance | value

*p<0.05

The degree of association among general motor ability variable are shown in the table 1. Speed of subjects
were found to be significantly and positively correlated with muscular strength with estimate of 0.274.
Corresponding coefficients with agility and explosive power were recorded as 0.220 and 0.104 and revealed
very weak, non-significant but positive. The degree of association between speed and cardio vascular
endurance was strong, positive and highly significant with estimate of 0.608. The coefficient of
determination between speed and cardio vascular endurance was calculated as 0.37, depicting 37% of
variation in cardio vascular endurance that is explained by speed and indicated that, the model provided a
good fit to the available data.

The Pearson correlation coefficients between muscular strength and agility (0.325) and explosive power
(0.392) were found to be positive and significant having moderate strength of relation with less than 15% of
variation in both the variables explained by muscular strength. Weak non-significant but positive association
of 0.126 was observed between muscular strength and cardio vascular endurance.

Moderate positive significant coefficient of correlation of 0.320 was recorded between agility and explosive
power. Corresponding coefficient of 0.234 was observed between agility and cardio vascular endurance,
which was not significant. However, moderate, significant and positive correlation coefficient of 0.287 was
realized between explosive power and cardio vascular endurance in the present study.

Highly significant strong positive relationship was recorded between muscular strength and explosive power
besides speed and cardio vascular endurance in the present study having considerable portion of explanation
to the variation in one variable taking the other variable into consideration.

Table 2. Pearson correlation coefficients among physiological variables (N=60)

Anacerobic Vital Resting Heart | Breath Holding
Power Capacity Rate Capacity
Anaerobic Correlation coefficient | 1 0676** -.288%* .856%*
Power (r) pvalue <0.001 0.026 <0.001
Vital Correlation coefficient 1 -.289* S562%*
Capacity (r) p value 0.025 <0.001
Resting Heart | Correlation coefficient 1 -.202
Rate (r)p value 0.122
Breath Correlation coefficient 1
Holding (r)p value
Capacity
. p<0.05
** p<0.01
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The degree of association among physiological variables are shown in Table 2. Anaerobic poser of subjects
was found to have highly significant and positive correlation with vital capacity having estimate of 0.676.
Corresponding coefficients with breath holding capacity was recorded as 0.556 and revealed as positive and
very highly significant. The coefficient of determination between aerobic power with vital capacity and
breath holding capacity were calculated as 0.316, depicting around 32% of variation in breath holding
capacity that is explained by vital capacity and indicated that, the model provided a good fit to the available
data. Significant but weak negative association of -0.288 was recorded between anaerobic power and resting
heart rate in the present study.

The degree of association between vital capacity and resting heart rate was weak, negative but significant
with estimate of -0.289. In contrary very highly significant positive strong correlation of coefficient of 0.562
was recorded between vital capacity and breath holding capacity. The coefficient of determination between
vital capacity and breath holding capacity was calculated as 0.316, depicting around 32% of variation in
breath holding capacity that is explained by vital capacity and indicated that, the model provided a good fit
to the available data.

The Pearson correlation coefficient of -0.202 between resting heart rate and breath holding capacity was
found to be negative and non-significant having weak strength of relation with less than 5% of variation in
breath holding capacity explained by resting heart rate.

Findings:

e The findings demonstrate meaningful positive inter-relationships among key general motor ability
variables, particularly between speed and cardiovascular endurance, and between muscular strength
and explosive power.

o Similarly, significant associations among physiological variables highlight the close link between
anaerobic power, lung capacity, and breath control.

e The inverse correlations between resting heart rate and performance variables further underscore the
importance of cardiovascular efficiency in overall physical fitness.

Conclusion:

The inter-relationships between general motor ability and physiological variables in adults underscore the
importance of holistic fitness approaches. Rather than targeting isolated components, interventions should
simultaneously address strength, endurance, flexibility, and coordination to preserve or enhance GMA.
Recognizing these connections can inform preventive strategies, rehabilitation programs, and public health
initiatives aimed at promoting functional longevity. Ultimately, maintaining both physiological health and
motor ability is essential for sustaining autonomy, reducing disability, and improving life satisfaction in
adulthood.
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