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Abstract

The purpose of this study was to determine the effect of physical activity, nutritional status and
learning motivation on students' physical fitness. This type of quantitative research, with the research
design carried out with a Path Analysis approach. The sample in this study amounted to 50 students,
data was collected using the PAQ-C questionnaire to measure students' physical activity, and using the
Nusantara Student Physical Fitness Test (TKPN) to measure students' nutritional status and physical
fitness, while to measure learning motivation using questionnaires. Research Results (1). that physical
activity on physical fitness is 30.91%. (2). The effect of nutritional status on physical fitness is
12.25%. (3). The effect of learning motivation on physical fitness is 5.56%. (4). The effect of physical
activity through learning motivation on physical fitness is 11.25%. (5). The effect of nutritional status
through learning motivation on physical fitness is 8.89%. This means that hypotheses related to the
indirect influence of nutritional status through learning motivation on physical fitness are acceptable.
(6). Physical activity, nutritional status and learning motivation affect physical fitness. The similarity
of pathways from various physical activity, nutritional status, and learning motivation to affect
physical fitness (X1, X2 and X3 to Y) is 92%. This figure shows that the magnitude of the influence of
physical activity variables, nutritional status and learning motivation has a significant effect on
physical fitness. Physical activity, nutritional status, and learning motivation had a significant
influence on students' physical fitness, and the complex interactions between the three had a strong
impact in the context of this study.

Keywords: Physical Activity; Nutritional Status; Learning Motivation; Physical Fitness; and
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INTRODUCTION

In the modern era with the presence of technological devices and a less active lifestyle, there is a
decrease in the level of physical fitness in a person, especially in school-age children (Uebelacker et
al., 2020). Many students prefer to spend time in front of a gadget or computer screen rather than
participate in physical activity or sports (Freshwater et al., 2022). This decline in physical fitness can
have a negative impact on students' physical and mental health. Physical fitness is a person's ability
when doing activities without fatigue and still have energy reserves for the next activity. In other
words, fitness can be defined as the ability to do activities even in difficult circumstances, where
someone whose fitness is not good cannot do it (Farrokhi et al., 2021).

Physical activity is one of the external factors that affect a person's physical fitness condition
(Farrokhi et al., 2021). But nowadays there are many who do not know that physical fitness is very
important. To maintain physical fitness is maintained, at least do physical activity approximately 3-5
days a week with a duration of 20-60 minutes. In this question, of course, the environment is very
influential in the implementation of physical activity, both the residential environment and the school
environment, how will we carry out physical activity if the support for the implementation of physical
activity in the environment is inadequate or even non-existent (Laukkanen et al., 2023).
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A student will be able to perform physical activity optimally if he has excellent physical fitness
(Anderson et al., 2009; Braithwaite et al., 2011). One that describes a person's physical fitness level is
physical activity, nutritional intake, and health. Adequate physical activity is important to maintain
physical health and fitness. However, many students face obstacles in increasing their physical activity
levels. Factors such as high learning demands, lack of opportunities to exercise in the school
environment, and lack of support from family or peers can be barriers to student participation in
physical activity (Smith et al., 2018; Uebelacker et al., 2023)

As for nutritional status, if the child's nutritional status is low, of course he cannot move properly,
the consequence is of course his low physical fitness level (Hjorth et al., 2016; Vella et al., 2023).
Poor or poor nutrition in children can result in impaired physical growth and intelligence. If physical
growth is stunted, then his physical and motor abilities will be difficult to develop. The intake of food
consumed by a person is very influential on his physical growth and development. To meet the needs
of life in order to grow well, children should consume nutrients that meet their needs, both in terms of
quantity and quality; (Edna Mayela et al., 2023; Oc & Plangger, 2022).

Learning motivation is a factor that can influence the extent to which students participate in
physical activity and sports (McGowan et al., 2021; op den Akker et al., 2015). Low levels of
motivation can lead to a lack of interest in learning especially in sports learning, so students tend to be
less active and have less opportunities to improve their physical fitness (Diamant et al., 2023; Sherf-
Dagan et al., 2021).

The gap in this study is the lack of research that investigates the interaction between physical
activity, nutritional status, and learning motivation in shaping students' physical fitness. Most previous
studies have only examined these factors separately, so there is still a need for a more holistic
understanding. The urgency of the study is particularly high due to increasing health concerns among
students, such as obesity and lack of physical activity. This research can provide important guidance
for schools and educational institutions in designing comprehensive programs to improve student well-
being. The results of the study can also be used to design policies and intervention programs aimed at
improving student health and wellness, thus becoming particularly relevant in the context of overall
student well-being.

Through this research, it is expected to provide guidance and recommendations for schools and
related parties to develop effective programs and strategies in improving students' physical fitness and
promoting a healthy lifestyle among them, especially SDN 02 Senamat, Bungo Regency. The results
of this study will provide a deeper understanding of the effect of physical activity, nutritional status,
and learning motivation on physical fitness, which can help sports teachers and parents in finding
appropriate solutions in improving students' overall fitness levels more effectively and according to
student needs (Ryom et al., 2022; Wieland et al., 2016).

The relationship between physical activity, nutritional status, and learning motivation and
students' physical fitness is an increasingly interesting topic in education and health research
(Chakraborty et al., 2022). Previous research has consistently shown that physical activity plays a
significant role in improving students' physical fitness. Regular exercise not only improves heart
health and muscle strength, but also contributes to general well-being. It is important to note that most
of the variation in students' physical fitness can be explained by their level of physical activity, as
shown by the influence of 30.91% in a study conducted at SDN 02 Senamat Bungo Regency. This
reinforces the importance of encouraging physical activity among students to improve their physical
fitness.

This study is an emphasis on the complex interaction between physical activity, nutritional status,
and learning motivation as key factors influencing students' physical fitness. This study differentiates
itself by exploring not only the direct influence of each factor on physical fitness (Juri¢ et al., 2023;
Vandelanotte et al., 2023), but also indirect influence through learning motivation. The results showed
that not only physical activity and nutritional status were influential, but also learning motivation had
an important role in shaping students' physical fitness. These findings reveal the complexity of these
relationships and highlight that encouraging students to be physically active must be supported by
strong learning motivation. A major contribution of the study is a deeper understanding of how these
factors interact with each other and how they can be optimized to improve students' physical fitness.
The practical implication is that a comprehensive approach to education and health should consider all
three of these factors together, rather than focusing on just one aspect (Arellano-Gomez et al., 2023).
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With an emphasis on the influence of learning motivation in relation to students' physical fitness,
this study provides very sharp and powerful insights. Knowing that learning motivation plays a
significant role in encouraging student participation in physical activity can help schools and
educational institutions to design more effective physical education programs (Gomes et al., 2014).
The evaluations in this study provide a basis for identifying areas where schools and other interested
parties can focus on improving overall student well-being. Thus, the study not only provides a deeper
understanding of the factors affecting students' physical fitness, but also provides concrete guidance
for actions and improvements in students' educational and health environments.

METHOD

The research method used in this study is a quantitative research method using a path analysis
approach, namely a structural equation that looks at the causality of the dimensions of the influence of
physical activity (X1) and nutritional status (X2) as exogenous variables, Learning Motivation (X3) as
intervening variables. While the endogenous variable is Physical Fitness (Y). Where this study was
conducted to see the presence or absence of the influence of causal variables on consequent variables
through the use of the Path Analysis method.

Population and Sample are The population in this study is all students of SDN 02 Senamat,
Bungo Regency. Which totaled 281 people. The sample that can be examined in this study is students
who are in high grades, amounting to 51 people consisting of 25 male students and 26 female students
selected using purposive sampling techniques. Place and Time of Research This research was
conducted at SDN 02 Senamat, Bungo Regency. The research was conducted on October 13-14.

Research Instrument To measure the fitness level of students' services, the Nusantara Student
Fitness Test (TKPN) is used. Students' physical activity was measured by the developed Physical
Actifity Questionnaire For Children (PAQ-C) questionnaire. Meanwhile, to find out Learning
Motivation by filling out questionnaires based on the Likert Scale approach. This questionnaire has
been pre-validated to ensure its validity.

Data Collection Techniques through direct observation of students of SDN 02 Senamat, Bungo
Regency with high classes, filling out motivational questionnaires, filling out physical activity
questionnaires and collecting nutritional status data. Data will be collected then afterwards a fitness
test of Indonesian students is carried out to see the influence of the previous three variables on the
physical fitness of students at SDN 02 Senamat, Bungo Regency. Before hypothesis testing, analysis
requirements testing is first carried out including regression estimation error normality tests,
significance tests and simple regression model linearity. Regression estimation error normality test,
performed with liliefors technique and regression model significance and linearity test with Anava.
And testing the homogeneity of variance using the barlet test. Path analysis is used to determine the
direct influence on each variable studied in testing the hypothesis of this study. With this method, it is
hoped that this research can provide a deeper understanding of the influence of physical activity,
nutritional status and learning motivation on the physical fitness of SDN 02 Senamat students, Bungo
Regency.

RESULTS AND DISCUSSION

Results

A. Test Analysis Requirements

Test requirements analysis is carried out as a basis for consideration to select and establish data
analysis techniques used in hypothesis testing. The prerequisite testing of the analysis includes,
normality testing, Linearity testing, and Multicollinearity testing. Before testing the prerequisites of
analysis and hypothesis testing, the raw data obtained is converted first to T-score. Because the data
obtained is data with different score units.
1. Normality Test

The normality test aims to determine whether the residual value is normally distributed or not.
The normality test used in this study is the Kolmogorov-Smirnov normality test with two versions,
namely based on residual values and normality tests based on each variable with the help of the SPSS
program version 25.0. A good regression model is to have normally distributed residual values. The
basis for decision making is as follows:
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If the Sig value > 0.05, then the residual value is normally distributed.
If the Sig value < 0.05, then the residual value is not normally distributed.

The results of the normality test based on residual values using the help of SPSS Program version
25.0 can be seen in the table below.

Table 1. Normality Test Based on Residual Value

Tests of Normality

Kolmogorov-Smirnov?

Statistic df Sig. Statistic
Standardized Residual 0,104 36 0,200 0,975

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Based on the results of the Kolmogorov-Smirnov normality test residual values with the help of
the SPSS program version 25.0, it is known that Sig values = 0.200 > o = 0.05. Thus, it can be
concluded that the residual values are normally distributed. Furthermore, for more details the
normality test based on variables can be seen in the table below.

Table 2. Normality Test Summary

No Variable Value Sig A Information
1 Y 0,200 0,05 Usual
3 X1 0,123 0,05 Usual
3 X 0,144 0,05 Usual
4 X3 0,124 0,05 Usual

a.Physical Fitness Level (Y) Results Normality Test

Based on the results of the Kolmogorov-Smirnov normality test data on the value of the physical
fitness level of students (YY) with the help of the SPSS program version 25.0, it is known that the value
of Sig = 0.200 > a = 0.05. Thus, it can be concluded that the data on the value of students' physical
fitness levels are normally distributed.
b.Physical Activity Normality Test (X1)

Based on the results of the Kolmogrov-Smirnov normality test of physical activity data (X1)
with the help of the SPSS program version 25.0, it is known that Sig values = 0.123 > o = 0.05. Thus,
it can be concluded that the data on the results of students' physical activity are normally distributed.

c. Nutritional Status Normality Test (X2)

Based on the results of the Kolmogorov-Smirnov normality test nutritional status data (X2) with
the help of the SPSS program version 25.0, it is known that Sig values = 0.144 > o, = 0.05. Thus, it can
be concluded that the data on nutritional status results are normally distributed.

d. Learning Motivation Normality Test (X3)

Based on the results of the Kolmogorov-Smirnov normality test of learning motivation data (X3)
with the help of the SPSS program version 25.0, it is known that the value of Sig = 0.124 > o = 0.05.
Thus, it can be concluded that the data on the value of student learning motivation is normally
distributed.
2.Linearity Test

The Linearity Test aims to see whether each data from the variables of physical activity (X1),
nutritional status (X2), and learning motivation (X3) tends to form a linear (straight) line with respect
to the variable level of physical fitness (). Test criteria if the Sig value > a value = 0.05 then the data
is said to be linear, if otherwise the data is not linear. The following will be presented a description of
the results of the Linearity test.
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Table 3. Linearity Test Summary

A Sig. Information
Test Linieritas
Xy with Y 0,05 0,321 Linier
Xo with Y 0,05 0,071 Linier
Xz with Y 0,05 0,182 Linier
X with X3 0,05 0,547 Linier
X2 with X3 0,05 0,068 Linier

3. Multicollinearity Test

The Multicollinearity Test aims to see whether or not there is a high correlation between
independent variables in a model. That is, if there is a high correlation between independent variables,
then the relationship between the independent variable and the dependent variable becomes disrupted.
According to Ghozali (2011: 107-108) said, "there are no symptoms of Multicollinearity, if the
Tolerance value > 0.100 and the VIF value < 10.00". The results of the multicollinearity test can be
seen in the table below

Table 4. Multicollinearity Test Results

Variable Collinearity Statistics Information
Tolerance VIF
X1 0.396 2.523 Not happening
Xz 0,405 2,469 Multikolinieritas
X3 0,824 1.214

That the variables X1, X2 and X3 obtained Tolerance values, 0.396, 0.405 and 0.824, this means
that the Tolerance value > 0.100. While the VIF values of the independent variables X1, X2 and X3
are obtained, 2.523, 2.469 and 1.214, this means that the VIF values < 10.00. Thus, that between the
independent variables X1, X2 and X3 no symptoms of multicollinearity occur.

B. Calculating the path coefficient

The calculation of the path coefficient is divided into 2 structural models, structural model 1
calculates the coefficient of physical activity path (X1) and nutritional status (X2) on learning
motivation (X3) of SDN 02 Senamat students. Structural model 2 calculates physical activity
pathways (X1), nutritional status (X2) and learning motivation (X3 against physical fitness levels (Y).
For more details will be explained in the following structural testing.

1. Structural Model 1

Structural model 1 calculates physical activity (X1) and nutritional status (X2) against learning
motivation (X3). Based on calculations using the SPSS application version 25.00, results are obtained
as in the table below.

Table 5. Structural Model Summary 1

Type Summary
Std. Error Change Statistics
R Adjusted of the R Square F Sig. F
Model R Square | R Square | Estimate Change | Change | dfl | df2 | Change
1 ,420° ,576 ,510]  9,60658 ,576| 32,672 2| 25 ,039
a. Predictors: (Constant), Status Gizi (X2), Aktivitas Fisik (X1)

Based on table 21 above, the dissolution coefficient (R square) of 0.576 means that 5.76% of
sleep quality variability (X3) can be explained by physical activity variables (X1) and nutritional
status (X2). So that the magnitude of structural model error 1 or the magnitude of the influence of
other variables outside the model on exogenous variables X3 is el =1 —-R2=1-0.576 = 0.424.

To see the magnitude of the path coefficient between the physical activity variable (X1) to
learning motivation (X3) and the path coefficient between the nutritional status variable (X2) to
learning motivation (X3) can be seen in the Coefficients table below.
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Table 6. Structural Line Coefficients 1

Coefficients®

Unstandardized Standardized
Coefficients Coefficients T Sig.
Std.
Model B Error Beta
1 (Constant) 31,039 18,447 1,683 ,105
Aktivitas Fisik (X1) ,593 ,403 AT73 2,964 ,033
Status Gizi(X2) ,499 ,986 372 2,607 ,049

a. Dependent Variable: Motivasi Belajar (X3)
a. Coefficient of Physical Activity Pathway (X1) to Learning Motivation (X3)

From table 16 structural coefficients 1 path coefficients are obtained in the Beta column
(standardized Coefficients), namely the coefficient of the physical activity path (X1) to learning
motivation (X3) symbolized by p31 = 0.473 with t0 = 2.964, and p-value (sig) = 0.033/2 = 0.0165 <o
0.05 which means that physical activity (X1) has a positive direct influence on learning motivation
(X3).
b.Coefficient of Nutritional Status Pathway (X2) to Learning Motivation (X3)

From the path coefficient table in the Beta column (standardized Coefficients), it is also
obtained that the coefficient of the Nutritional Status (X2) path to learning motivation (X3) is
symbolized by p32 = 0.372, with t0 = 2.607, and p-value = 0.049/2 = 0.0245< o 0.05 which means that
Nutritional Status (X2) has a positive direct influence on learning motivation (X3).

£1=0,424

X, p31=0,473 l

X2 /’;ﬁ'f;;,a’?;//'

Figure 1. Structural Casual Models 1 X1, X2 and X3

X3

2. Structural Model 2

2. Stru ModelThis structural model 2 calculates physical activity (X1), nutritional status (X2)
and learning motivation (X3) against physical fitness outcomes (). Based on calculations using the
SPSS application version 25.00, the results are obtained as in the table below initural 2.

Table 7. Structural Model Summary 2

Model Summary

Change Statistics
R Adjusted | Std. Error of | R Square F Sig. F
Model R Square | R Square | the Estimate | Change | Change |dfl| df2 | Change
1 ,959° ,920 ,910 3,05231 ,920| 92,183| 3 24 ,000

a. Predictors: (Constant), Teaching Motivation (X3), Nutritional Status (X2), Physical Activity
(X1)

Based on the table above, the termination coefficient (R2) of 0.920 is obtained, which means
that 92% variability in physical fitness results (Y) can be explained by variables of physical activity
(X1), nutritional status (X2), and learning motivation (X3). So that the magnitude of the error of
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model 2 or the magnitude of the influence of other variables outside the model on the exogenous
variable X3 is €2 = 1-R2 =1 - 0.920 = 0.08.

To see the magnitude of the path coefficient between physical activity (X1), nutritional status
(X2) and learning motivation (X3) on the results of increasing physical fitness (Y) can be seen in table
18 below.

Table 8. Structural Line Coefficients 2

Coefficients®
Type Unstandardized Standardize t Sig.
Coefficients d
Coefficients
B Std. Error Beta
1 (Constant) 25,198 6,184 3,590 ,001
Physical ,010 ,001 ,556 5,337 ,000
Activity(X1)
Nutritional ,173 ,015 ,350 2,549 ,048
Status(X2)
Learning ,138 ,064 ,238 2,179 ,039
Motivation (X3)
a. Dependent Variable: Physical Fitness (YY)

a. Physical activity path coefficient (X1) to physical fitness outcome ()

Based on the table of structural Coefficients 2, the path coefficients are obtained in the Beta
column (standardized Coefficients), namely the coefficient of the physical activity path (X1) to the
results of physical fitness (YY) symbolized pyl = 0.556 with t0 = 5.337, and p-value = 0.000/2 = 0.000
< a 0.05 which means that physical activity (X1) has a positive direct influence on physical fitness
results (Y). The magnitude of the effect is = (0.556"2) x 100 = 30.09%.

b. Coefficient of Nutritional Status Pathway (X2) to Physical Fitness Results ()

Based on the table of structural Coefficients 2, the path coefficients are obtained in the Beta
column (standardized Coefficients), which is the coefficient of the nutritional status path (X2) to the
results of physical fitness (Y) symbolized py2 = 0.350, with t0 = 2.459, and p-value = 0.048/2 = 0.024
< o 0.05 which means that nutritional status (X2) has a direct positive influence on physical fitness
results (Y). The magnitude of the influence of nutritional status (X2) is = (0.35072) x 100 = 12.25%.

c. Learning Motivation Path Coefficient (X3) to Physical Fitness Results ()

Based on table 18 structural coefficients 2, the path coefficients are obtained in the Beta column
(standardized coefficients), namely the coefficient of the learning motivation path (X3) to physical
fitness results (YY) symbolized py3 = 0.238, with t0 = 2.179 and p-value = 0.039/2 = 0.0115 < o 0.05
which means that learning motivation (X3) has a positive direct influence on physical fitness results
(Y). The effect of learning motivation (X3) on physical fitness outcomes () is = (0.238"2) = 0.0566
or 5.66%. It can be concluded that the path coefficient The effect of physical activity, nutritional status
and learning motivation on physical fitness results can be visualized as follows.

e1=0,424
X1 X1 €,=0,08
031%\ l
Y

Figure 2. Structural Casual Model 2 Variables X1, X2, X3, and Y

XXz
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Table 9. Summary of Hypothesis Testing Results

Koefisien Standardized Types of Influence % Total Influence

Line Coefficients Immediately Indirect Through | Direct + Indirect
Beta X3
N2 % Coefficient | % | Total %
Multiplicati
on
Xi=>Y 0,556 0,3091 | 30.91 0,1125 11.2 | 0,4216 | 32.04
5

X2=Y 0,350 0,1225 | 12.25 0,0889 8.89 | 0,2114 | 21.14

Xs= Y 0,238 0,0566 | 5.66 0,0566 5.66
Total Direct + Indirect Influence 0.6896 | 68,96
Other variables 0,3104 | 31.04

Discussion

In this study, there are several findings that deserve more in-depth attention. First, the finding
that physical activity had a significant effect of 30.91% on students' physical fitness underscores the
importance of encouraging students to be physically active (Han, 2023; M. Wilson et al., 2017). This
reflects that promoting an active lifestyle among students not only positively impacts their physical
health, but also contributes to improved overall physical fitness. It illustrates that efforts to improve
students' physical fitness should begin by motivating them to participate in regular physical activity,
both inside and outside of school (Hosker et al., 2019; Plotnikoff et al., 2017).

Furthermore, the effect of nutritional status on physical fitness by 12.25% shows that diet and
nutritional intake also have an important role in shaping student fitness. This highlights that schools
and educational institutions need to pay special attention to ensuring that students get a balanced and
quality food intake (Scott et al., 2017; Szeszulski et al., 2020; O. W. A. Wilson et al., 2023). In
addition to physical activity, nutritional aspects should be an important part of school health programs
to ensure that students have sufficient energy sources to participate in physical activity and maintain
their physical fitness (Carraca et al., 2019; Chen et al., 2021; Clemente-Suérez et al., 2022).

Finally, the findings on the influence of learning motivation by 5.56% broaden our
understanding of psychological factors in motivating students to maintain physical fitness. This
indicates that how students feel compelled to learn and achieve their academic performance also
affects their involvement in physical activity and, consequently, their physical fitness (Demetriou et
al., 2015; Eather et al., 2013). In other words, strong learning motivation may not only improve
academic performance, but also encourage students to become more physically active (de Moraes
Lopes et al., 2020; Venkatachalam & Ray, 2022). This opens up opportunities to integrate a more
holistic approach to education and health in an effort to improve student well-being (Ketcheson &
Pitchford, 2021; Palmer et al., 2020).

The implications of this research are particularly relevant in the context of education and student
health. First of all, the study highlights the importance of encouraging student participation in regular
physical activity. Given the finding that physical activity has a significant effect on physical fitness,
schools and educational institutions should prioritize programs that encourage exercise and physical
activity inside and outside the classroom. This can create an environment that supports an active
lifestyle that benefits students' physical health (Bafirman, Munir, et al., 2023).

Furthermore, this study underscores the importance of nutrition and nutritional status in shaping
students' physical fitness (Bafirman, Wahyuri, et al., 2023). With the finding that nutritional status has
a significant impact, nutrition and health education initiatives need to be stepped up to ensure that
students get a balanced and quality food intake. This can support students' growth and development, as
well as improve their physical fitness. Lastly, this study shows that learning motivation also plays a
role in encouraging students to maintain physical fitness (Nugroho, 2022; Sania et al., 2022).
Therefore, educators and schools need to integrate motivational aspects of learning in a holistic
educational approach, creating an environment that stimulates students' physical and psychological
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well-being simultaneously. Overall, the study provides valuable guidance for educational institutions
in their efforts to improve student well-being through a comprehensive and integrated approach.

CONCLUSION

Based on this study, the conclusion is that physical activity, nutritional status, and learning
motivation have a significant impact on students' physical fitness. Physical activity played a central
role with an influence of 30.91%, underscoring the urgency of encouraging student participation in
regular physical activity. In addition, nutritional status with an influence of 12.25% and learning
motivation of 5.56% also plays a role in shaping students' physical fitness. These results provide a
solid understanding of the complex interactions between these factors, and suggest that efforts to
improve students' physical fitness should integrate approaches that consider all three together. With
this understanding, educational institutions and interested parties can design more effective education
and health programs to improve students' physical and psychological well-being.
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