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Abstract   
The maritime industry is known for its high physical demands. Students in maritime vocational programs, who will eventually 

work on ships, must have a good level of physical fitness to perform demanding tasks. Without adequate physical fitness, the 

risk of injury and fatigue increases, which can ultimately affect workplace safety and operational efficiency. This study aims to 

determine the Body Mass Index (BMI) and physical fitness levels of male students at SMK Baruna Pemalang. The research 

design uses a descriptive quantitative method to determine BMI and physical fitness levels. The test instruments are based on 

the Guidelines for the Nusantara Student Fitness Test from the Ministry of Youth and Sports of the Republic of Indonesia, with 

a validity of 0.471 and a reliability of 0.232. A sample of 61 male students was selected from a total population of 90 students. 

Data analysis in this study uses SPSS 26 to describe the BMI and physical fitness levels of the male students. The results indicate 

that the Body Mass Index of the students falls within the normal (healthy) range for a total of 35 students, while the average 

physical fitness level of the students is categorized as poor, with 46 students falling into this category. The findings of this study 

are expected to serve as baseline data for further research to improve the physical fitness levels of maritime vocational students.  
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INTRODUCTION 

 

Physical fitness stimulates body growth, 

prevents obesity or overweight, reduces stress, and 

increases happiness during adolescence. Therefore, 

it is necessary to deepen the understanding of the 

importance of physical fitness for the body. A 

healthy body is achieved through a balanced diet or 

nutrition that matches the body's activity needs 

(Indah et al., 2021; Sofianita et al., 2020; Syah et 

al., 2020). 

The fitness level of the Indonesian population 

categorized as unfit reaches 76%. Those 

categorized as very unfit reach 53.63%. Only 5.86% 

of the population is in very fit or prime condition 

(Saputra, 2022). The Assistant Deputy for 

Educational Sports Management of the Ministry of 

Youth and Sports (Kemenpora)  

Ary Moelyadi mentioned that the physical fitness of 

students in Indonesia is still low (Shanti, 2021), 

supported by a statement from the Deputy III for 

Sports Culture of Kemenpora, Raden Isnanta, 

during a webinar with the theme "Socialization of 

the National Sports Grand Design (DBON)", Out of 

about 45 million students in Indonesia, only around 

2.1 percent are known to be active in physical 

exercise (Suaramerdeka, 2021). 

The rapid development of technology leads to 

changes in behavior, such as a decrease in physical 

activity (Ksajikyan et al., 2024; Y. Zhang, Xu, et al., 

2021). If food intake increases while physical 

activity decreases, it results in accumulation in the 

body. The accumulation of energy materials in the 

body is usually in the form of fat or glycerides. 

Excess fat accumulation increases body weight, 

reducing physical agility. It can also cause pressure 
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on several internal organs, such as the heart and 

lungs, and even muscles, which disrupts blood flow 

and metabolic processes, thus reducing fitness 

(Murphy et al., 2021). 

Factors that influence physical fitness include 

physical activity, health promotion, yoga, gender, 

age, genetic and household registration 

characteristics (Huang et al., 2023; Kwon & Kwon, 

2024; Lv et al., 2023; Soon Kim & Sung Lee, 2024; 

Tong et al., 2023; Yoo & Lee, 2022; Özdemir, 

2023). Physical activity is one of the factors that can 

affect physical fitness (Di Maglie et al., 2022; 

López et al., 2021; Thomas et al., 2020). Other 

factors that can influence a person's level of 

physical fitness include nutritional adequacy (Lu et 

al., 2022; Oukheda et al., 2023; Rajabi et al., 2021), 

nutritional status (Boquete-Pumar et al., 2023; Liu 

et al., 2022; Machado et al., 2021; Zhang, Lai, et al., 

2021), and physiological function (Zhang et al., 

2022). 

The importance of physical fitness and Body 

Mass Index (BMI) for maritime vocational students 

cannot be underestimated (Zalal et al., 2023). 

Maritime vocational education has specific 

characteristics that demand optimal physical and 

mental abilities from its students. Maritime 

vocational students are expected to face challenging 

working conditions at sea, such as extreme weather 

changes, heavy physical work, and the need to stay 

alert and responsive in emergency situations. 

Therefore, physical fitness and an ideal BMI status 

become crucial factors that must be considered. 

Especially for those who will work in the maritime 

industry. 

The maritime world is known for its high 

physical demands. Maritime vocational students, 

who will later work on ships, must have good 

physical fitness to be able to carry out heavy tasks 

such as cargo handling, ship maintenance, and 

various other operational activities (Arleiny & 

Prastyanti, 2019). Good physical fitness ensures 

they have sufficient stamina, physical strength, as 

well as optimal coordination and balance abilities 

(Guo et al., 2022). Without adequate physical 

fitness, the risk of injury and fatigue increases, 

which can ultimately impact work safety and 

operational efficiency (INABA et al., 2021). 

Body Mass Index (BMI) is an important 

indicator to assess whether a person has a healthy 

weight (Ben Brahim et al., 2023a; Li et al., 2023; 

Wang et al., 2023; Xie et al., 2023). An ideal BMI 

reflects a balance between weight and height, which 

can reduce the risk of chronic diseases such as 

obesity, diabetes, and cardiovascular diseases 

(CDC, 2021). For maritime vocational students, 

having a healthy BMI means they are more likely to 

have good fitness levels and optimal body 

endurance. Conversely, an unhealthy BMI can 

indicate health problems that could potentially 

hinder their physical performance in the field 

(WHO, 2017; Arleiny & Prastyanti, 2019). 

Fitness and elements such as games, when 

used in accordance with the principles of self-

determination theory, can enhance physical activity 

and student motivation (Ha et al., 2020; Martin et 

al., 2023; Mokmin & Jamiat, 2021). Fitness 

programs and health education should be integrated 

into the curriculum to ensure that students gain the 

knowledge and skills necessary to maintain their 

physical fitness. Additionally, regular health check-

ups and BMI monitoring can help in the early 

detection of health issues and provide appropriate 

interventions. 

Good physical fitness and BMI are not only 

important during education but also have long-term 

impacts on the careers and quality of life of 

maritime vocational students (Kubiyeva et al., 

2019). Maintaining physical fitness will enable 

them to work more effectively and safely, as well as 

potentially have a longer and more successful career 

in the maritime field (Ilyas et al., 2021). 

Furthermore, healthy lifestyle habits formed during 

education will bring long-term benefits in terms of 

overall health and well-being. 

Physical fitness and Body Mass Index (BMI) 

are crucial aspects for maritime vocational students. 

The profession of a sailor requires excellent 

physical condition to perform heavy tasks on board. 

Several reasons highlight the importance of good 

physical fitness and BMI for maritime vocational 

students: work on a ship involves quite heavy 

physical activities, such as lifting heavy loads, 

climbing ropes, and working in extreme weather 

conditions. Physical condition and BMI indicate 

that better physical fitness is positively correlated 

with lower BMI (Andrade-Lara et al., 2024). 

The working environment on board can be 

hazardous, with risks of falling, slipping, or being 

hit by heavy objects. A physical health system that 

controls cleanliness, noise, and thermal comfort is 

essential for students' health (Appau et al., 2024). 

Sailors often face stress, fatigue, and long 

working hours. Good physical fitness can improve 
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mental health, reduce fatigue, and enhance 

concentration and performance (Patel et al., 2019). 

The physical fitness of students, especially in 

maritime vocational schools, is a crucial aspect that 

must be developed as part of their preparation for 

working on ships. However, in reality, some 

students are unaware of their fitness levels and 

whether their height and weight proportions are 

ideal. Therefore, the researcher intends to provide 

an overview and education to help students achieve 

an ideal level of fitness and Body Mass Index 

(BMI). 

 

MATERIALS AND METHODS 

 

Research Design 

This study uses a quantitative approach with 

a descriptive research design. The aim of this study 

is to measure the physical fitness and Body Mass 

Index (BMI) of maritime school students using the 

Nusantara Student Fitness Test (TKPN) instrument 

(Rusdiana et al., 2022). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. TKPN fitness test design 

Population and Sample 

This research was conducted in accordance 

with the Helsinki Declaration. Ethical approval for 

this study was obtained from the Ethics Committee 

of Universitas Negeri Semarang on November 1, 

2023, with approval number 411/KEP/EC/2023. 

Participant provided informed consent, with the 

volunteer form covering research details, risks, 

benefits, confidentiality, and participant rights. The 

research strictly adhered to the ethical principles of 

the Declaration of Helsinki, prioritizing 

participant's rights and well-being in design, 

procedures, and confidentiality measures. 

The population in this study consists of all 

male and female students at SMK Baruna 

Pemalang, a maritime vocational high school in 

Pemalang Regency, totaling 90 students. The 

sample for this study comprises 61 male students 

selected based on their willingness to participate in 

the test and their health status. 

Research Instrument 

The Nusantara Student Fitness Test (TKPN) 

is a measurement tool used to assess students' 

physical fitness levels, with established validity and 

reliability according to the formula in the Nusantara 

Student Fitness Test Handbook published by the 

Ministry of Youth and Sports of the Republic of 

Indonesia. The validity is 0.471, and the reliability 

is 0.232 based on research findings (Rusdiana et al., 

2022). TKPN consists of several tests, including: 

V Sit and Reach: Measures flexibility. 

60-second Sit Up: Measures abdominal muscle 

strength and endurance. 

30-second Squat Thrust: Measures strength 

endurance, body control, balance, coordination, and 

agility. 

Pacer Test: Measures the maximum working 

capacity of the heart and lungs. 

Body Mass Index (BMI) measurement: 

BMI is calculated using the following formula 

(Rusdiana et al., 2022): 

 

𝐵𝑀𝐼 =
Weight (Kg)

Height (𝑚2)
 

 

Research Procedure 

The initial preparation involves obtaining 

research permits from the school, preparing the 

necessary instruments and equipment such as 

digital scales, a stadiometer, and tools for the 

TKPN. Then, a briefing should be conducted for the 

research assistants who will help with data 

collection. Next, the process includes measuring the 

students' weight and height alternately, recording 

the weight and height data for each student. 

Following this, students will be instructed to 

complete a series of tests according to the TKPN 

guidelines, with a brief explanation of the procedure 

for each test given to the students, and recording the 

results of each test for each student. 

Data Analysis 

Calculate the BMI for each student using the 

predetermined formula. Assess the TKPN results 

according to the applicable assessment standards. 

Process the data using SPSS 26 statistical software 

to obtain statistical descriptions (mean, median, 

standard deviation, and frequency distribution) of 

the TKPN and BMI results. 
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Data Analysis Techniques 

The collected data were analyzed using 

descriptive statistical methods to provide an 

overview of the students' physical fitness levels and 

BMI status. The analyses performed include; 

Statistical Description: Calculating the mean, 

median, and standard deviation for TKPN and BMI 

results. 

Frequency Distribution; Determining the 

frequency distribution for various fitness and BMI 

categories (e.g., poor, fair, good, and very good for 

fitness; underweight, normal, overweight, and 

obese for BMI). Correlation; Analyzing the 

relationship between TKPN results and BMI using 

Pearson correlation coefficients to see if there is a 

significant relationship between physical fitness 

and BMI among the students. 

 

RESULTS 

 

Table 1 above shows the data distribution for 

the age variable of students from grade X to grade 

XII. This variable was measured by collecting 

primary data from students' birth dates and years, 

calculated as of June 1, 2024. The data distribution 

shows a minimum value of 14 and a maximum of 

18 with an average of 16.14 years and a standard 

deviation of 1.013. These results indicate that the 

average student is over 16 years old, as seen from 

the proximity of the average and maximum values. 

Meanwhile, the data variance is relatively small, as 

evidenced by the close proximity of the average and 

standard deviation values. 

The weight data for students in grades X and 

XII, measured using a digital scale in kilograms, 

show a minimum value of 34 and a maximum value 

of 120, with an average of 59.9. This indicates that 

the students' weight is above average, given the 

large difference between the average and maximum 

values. The standard deviation is 14.75, indicating 

that the data variance is relatively large, as 

evidenced by the large difference between the 

average and standard deviation values. 

The height data for students from grade X to 

grade XII show a minimum value of 144 and a 

maximum of 185, with an average student height of 

165.52. This indicates that most students' heights 

are below 165, given the large difference between 

the average and minimum values, meaning the data 

variance is relatively large, as evidenced by the 

close proximity of the average and standard 

deviation values. 

 

Table 1. Descriptive Statistics research data on BMI and Physical Fitness 
 

 N Minimum Maximum Mean Std. Deviation 

Age 61 14.00 18.00 16.1475 1.01384 

Weight 61 34.00 120.00 59.9836 14.75296 

Height 61 144.00 185.00 165.5246 6.88623 

V Sit and Rest 61 .00 25.00 9.7066 5.76989 

Sit Up 61 23.00 58.00 38.8197 7.92992 

Squat Thrust 61 2.00 13.00 7.6885 2.04565 

Pacer 61 5.00 56.00 31.1311 8.85715 

Valid N (listwise) 61     

 

The above data description will be used to calculate BMI values with the following criteria:

 

Table 2. Nutrition Status 
 

Indeks nutritional status category Threshold (Z-Score) 

Age (BMI) of children aged 5 

- 18 years 

Undernutrition (thinness) - 3 SD to < - 2 SD 

Good Nutrition (normal) - 2 SD to + 1 SD 

Overnutrition (overweight) 1 SD to + 2 SD 

Obesity (obese) + 2 SD 
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From the results of calculating the BMI scores 

for students in classes X to XII at Baruna Sailing 

Vocational School, Pemalang, it can be described as 

follows: 

 

Table 3. BMI values of Baruna Vocational School students 
 

Indeks Nutritional Status Category Amount 

Age (BMI) of children aged 5 

- 18 years 

Undernutrition (thinness) 11 

Good Nutrition (normal) 35 

Overnutrition (overweight) 11 

Obesity (obese) 4 

 

The calculation of the fitness levels of SMK 

Baruna Pemalang students was conducted using V 

Sit and Reach, Sit Up, Squat Thrust, and Pacer tests, 

as described in Table 1. The V Sit and Reach data 

show a minimum score of 0 and a maximum of 25 

with an average of 9.7066. This means the 

flexibility level of male students aged 14 to 18 years 

is categorized as moderate based on the criteria in 

the Nusantara Student Fitness Test guide, as 

indicated by the proximity of the average and 

minimum values. The standard deviation is 5.769, 

indicating that the data variation is relatively small 

due to the proximity of the average and standard 

deviation values. 

The Sit Up data, performed for one minute, 

show a minimum result of 23 repetitions and a 

maximum of 58 repetitions, with an average of 38 

repetitions. This indicates that the average Sit Up 

ability of SMK Baruna students falls into the low 

category according to the TKPN Sit Up Test Norms. 

The standard deviation is 7.929, indicating that the 

data variation is relatively large due to the 

significant difference between the average and 

standard deviation values. 

The Squat Thrust data, performed for 30 

seconds, show a minimum result of 2 repetitions 

and a maximum of 13 repetitions, with an average 

of 7.688 repetitions. This places the Squat Thrust 

ability of the students in the low category. The 

standard deviation is 2.045, indicating that the data 

variation is relatively small due to the proximity of 

the average and standard deviation values. 

The Pacer Test data, a 20-meter shuttle run, 

show a minimum result of 5 and a maximum of 56 

with an average of 31.131. This indicates that the 

physical endurance of the students is categorized as 

very low. These results highlight the importance of 

improving students' physical abilities to perform the 

physical activities required in the maritime 

industry. 

Based on the V Sit and Reach measurements 

and the results of the Sit Up, Squat Thrust, and 

Pacer tests, the criteria can be described as follows: 

 

Tabel 4. Fitness calculation formula 

 
Variable Weight Value Value Proportion 

Pacer 50 5 2,5 

Squat thrust 20 5 1 

Sit Up 20 5 1 

V Sit and Reach 10 5 0,5 

Total 5 

 

Table 5. weight, value, value proportion 

 
Fitness Calculation Fitness Category Amount 

Indonesian students' fitness 

test 

Very Good 0 

Good 0 

Enough 15 

Less 46 

Very Less 0 
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DISCUSSION 

 

Body Mass Index (BMI) is a measure used to 

assess an individual's nutritional status based on 

weight and height. School children who are 

underweight or overweight/obese are vulnerable to 

adverse changes in physical fitness (Yip et al., 

2024). The formula to calculate BMI is weight in 

kilograms divided by height in meters squared. 

median BMI is relatively low in early life and high 

at older ages, probably due to its method of 

construction (Cole & Lobstein, 2012). BMI 

categories are generally divided into four: 

underweight (<18.5), normal (18.5-24.9), 

overweight (25-29.9), and obese (≥30). At SMK 

Baruna Pemalang, data from 61 male students show 

that the average BMI falls into the normal nutrition 

category, but their average fitness level is 

categorized as low. 

Although SMK Baruna Pemalang students 

have an average BMI within the normal nutrition 

category, their low physical fitness levels indicate 

the presence of other factors affecting fitness 

besides nutritional status. Insufficient or irregular 

physical activity, potentially unbalanced diets, poor 

sleep quality, and mental health issues are some 

factors that can impact fitness levels. Apart from the 

factors mentioned above, manipulative exercises 

can be used as an alternative to improve gross motor 

skills. The success of this may be influenced by 

several other factors that limit this research, such as 

social, cultural, and linguistic factors, as well as 

possibly genetic characteristics (Phytanza et al., 

2023). A healthy BMI should ideally support 

optimal physical fitness, but in this case, these other 

factors appear to be more dominant in determining 

the students' fitness. 

To improve the students' physical fitness, a 

comprehensive strategy is needed. One form of 

fitness testing that can be used is the application of 

the Naïve Bayes algorithm for classifying physical 

fitness levels, which can be used to predict 

VO2Max (Burhaei̇n et al., 2024). Structured and 

regular exercise programs, including cardio, 

strength, flexibility, and endurance training, should 

be implemented.  Another alternative for improving 

training, particularly reaction training, can be the 

use of audiovisual imagery training and visual 

imagery training (Burhaei̇n & Riyan Jaya, 2024). 

Additionally, education on the importance of 

balanced and adequate nutrition is crucial, as well 

as providing meal plans that meet the students' 

nutritional needs optimally. Improving sleep quality 

and ensuring adequate rest is also important by 

educating students about the importance of 

sufficient and quality sleep and ensuring adequate 

rest periods. 

A holistic approach is also needed to manage 

students' stress and mental health. Counseling, 

recreational activities, and psychological support 

can help students manage stress better. Creating an 

environment that supports a healthy and active 

lifestyle is also important to achieve optimal fitness 

levels. With a comprehensive approach and 

appropriate interventions, it is expected that the 

fitness levels of SMK Baruna Pemalang students 

can improve, enabling them to be more prepared for 

daily activities and intensive training. 

Conclusion 

The conclusion of this study indicates that the 

Body Mass Index (BMI) of students falls within the 

normal nutritional level for 35 students, while the 

average physical fitness level of students is 

categorized as poor, with 46 students in this 

category. These results suggest that there is room 

for improvement to enhance overall fitness levels. 

A limitation of this study is the limited sports 

facilities available at the school to support physical 

education. The researcher recommends conducting 

further studies to improve BMI and physical fitness 

levels at maritime schools. 
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