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 The purpose of this research is to study and analyze the 

biomechanics that affect the lower serve technique. This 

research focuses on the body angle and position of the 

player's feet when serving down, and the purpose of this 

research is to gain a better understanding of the parts that 

affect the performance of the lower serve technique with a 

better level of precision.The type of research used by 

researchers is a quantitative method, using a descriptive 

quantitative approach. The instrument used is a handphone 

camera, can use a laptop equipped with the Kinovea 2023 

version 1 application. 2 to record video. This application 

will serve to measure the angle of the body and legs when 

serving down in a volleyball game. object 1 produces a 

body angle of 112.8 °, as for the distance between the front 

and back legs 102.66 cm and a foot angle of 57.4 ° at the 

time of the ball's contact with the hand. object 2 data results 

produce a body angle of 93.1°, for the distance between the 

front and back feet produces a smaller distance compared 

to object 1 with a distance of 90.34 cm. the success of the 

lower serve that achieves effectiveness and also precision, 

is that objects with larger body angles and foot distances 

tend to successfully pass the ball across the net, while 

objects with smaller angles and foot distances experience 

failure. 
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1. Introduction 

 

Volleyball has been known since medieval times and was invented by William G. 

Morgan in 1893. Morgan was a physical education teacher at the YMCA in 

Holyoke and was the person who gave birth to this now very popular sport. 

Volleyball is a sport that requires bouncing skills. Two teams compete to knock 

the ball into the opponent's court. Volleyball game is a sport in the form of 

volleying the ball in the air back and forth over the net / net aims to drop the ball 

in the opponent's field to seek victory (Muhajir, 2016). The ultimate goal is to 

win, basic techniques are skills that need to be mastered. (Sudarmada, Wijaya, 
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2015) technique is the ability to utilize principles or theories in improving skills in 

an efficient manner. 

Volleyball is a sport that requires special skills to be played well. One of the most 

important aspects of this game is the mastery of basic techniques, which is the 

foundation for every player. The lower serve is one of the basic techniques that is 

very important for volleyball players, regardless of their skill level. According to 

Mu'arifuddin (2018), the basic techniques of volleyball consist of various 

movements. The basic techniques of volleyball games are serving, passing, smash, 

and block. 

In the game of volleyball at least there are no 6 basic techniques that must be 

mastered by everyone who will play volleyball (Sentot, 2017). These techniques 

include serving, lower passing, upper passing, smash, block, and sliding. 

Mastering all of these techniques will help players play better on the court. One of 

the fundamental techniques that must be mastered by volleyball players is the 

basic technique of serving. Khaidir & Aziz (2020), serve is one of the techniques 

in the game of volleyball which is an initial attack tactic to obtain scores for a 

team to win. 

This technique involves a simple movement where the player hits the ball with the 

hand from below, thus providing better control of the direction and speed of the 

ball. The lower serve is very effective in certain games, especially when precision 

and consistency are more important than power. Although it looks easy, proper 

execution of the lower serve requires good coordination and timing (Zhang & 

Xiaolong, 2019). 

Biomechanics is a science that study the shape and variety of human movements 

sports and the basis of the principle of mechanics and analyzes thase sports 

movements to understand (Sugiyanto, 2017). The study recommended an 

improvement in volleyball sessions with more in-depth scientific implementation 

or prerequisite analysis of biomechanical development. (Meriyanto et al., 2016) 

Biomechanics is the science that deals with external and internal forces that act on 

the human body and the effects produced by these forces. According to (Uddin et 

al., 2020) As a coach or teacher, it is necessary to evaluate and analyze all 

techniques and movements performed by students biomechanically to improve the 

achievement of students in learning physical education health and sports. 

(Bambang et al., 2014) in his book entitled biomechanics basic level sports says 

that, biomechanics is the study of the structure and function of biological systems 

with a mechanical method or approach, which is related to statics, dynamics, 

kinematics and kinetics. Covering linear motion (straight) and angular (circular), 

as well as other general movements (combined motion), which can occur. These 

movements are studied through laws and mechanical patterns according to the 

specific characteristics of the human biological system, including anatomical and 

physiological knowledge (Kharmanda & El Hami, 2017; León, Calero, & Chávez, 

2016). In summary, researchers seek to find and analyze information about 

aspects of the game of volleyball on the lower service technique. 



 Bayu Walhidayat et al. / Journal of Educational Sciences Vol. 9 No. 3 (May, 2025) 1163-1169 

 

1165 

The benefit of studying this is that students know the game of volleyball and the 

motion of the lower serve. According to (Yıldırım et al., 2020) players must be 

able to control their body movements with precision, ensuring that contact with 

the ball occurs at the optimal point. This research also examines effective lower 

serve techniques and strategies so that they can be developed and applied to 

improve performance for the students themselves. 

The purpose of this research is to study and analyze the biomechanics that affect 

the lower serve technique used by volleyball players. This research focuses on the 

body angle and foot position of players when performing the lower serve, and the 

goal of this research is to gain a better understanding of the parts that affect the 

performance of the lower serve technique with a better level of precision. In 

summary, the researcher sought to find and analyze information about the 

biomechanical aspects of the lower serve in the game of volleyball. 

 

2. Methodology 

This research applies quantitative methods with a quantitative descriptive 

approach. Descriptive is a research method that deals with questions about the 

existence of independent variables, either only on one variable or more. 

(Sugiyono, 2015). Because this study analyzes using video biomechanics of 

student motion when serving down to determine body angle, foot distance, and 

foot angle when performing volleyball lower serve movements. As according to 

(Waruwu, 2023) the data collected in this type of survey is data that is a 

combination of measurements, counts and brief narrative explanations, which are 

then analyzed using descriptive statistics. 

This method is used by researchers in biomechanics research, which is to examine 

between biological systems (such as the human body) and the principles of 

mechanics or motion science when serving down volleyball. This research aims to 

find out what factors affect the movement of the human body. Therefore, 

researchers used descriptive analysis methods in this study. 

At the time of data collection, the researcher took videos using a cellphone 

camera, from the camera anggle to the left of object 1 and object 2 when serving 

down. Each object serves down 2 times to serve down. After taking the video, the 

researcher measured the body angle, foot distance, and object foot angle using a 

laptop that already has the kinovea 2023 1.2 software application. 

Research involves measurement, so it is important to have a good measuring 

instrument. A research instrument is a tool used to measure natural or social 

phenomena that are observed (Djollong, 2014) This measuring tool is called a 

research instrument. The instrument used is a handphone camera, you can use a 

laptop equipped with the Kinovea 2023 version 1 application. 2 to record video. 

This application will serve to measure the angle of the body and legs when serving 

down in a volleyball game. 
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3. Result and Discussion 

 

Results 

The results of this study discuss in detail the analysis of the Kinovea 2023 1.2 

software application. The analysis explains the planned movement process 

involved in the lower serve technique in volleyball games based on the influence 

of body angle and foot position of Sports Education students at Muhammadiyah 

University of East Kalimantan. The following measurements when serving down 

and object measurements are taken using the Kinovea 2023 1.2 software 

application. The documentation and measurements are presented as follows: 

 

 

 

 

 

 

 

 

Picture 1. Object 1 Performing an edit of the lower service using Kinovea 2023 

1.2 software 

 

 

 

 

 

 

 

 

 

Picture 2. Object 2 Performing an edited lower service using Kinovea 2023 1.2 

software 



 Bayu Walhidayat et al. / Journal of Educational Sciences Vol. 9 No. 3 (May, 2025) 1163-1169 

 

1167 

Discussion 

Table 1. Results of lower service data from 2 objects 

 Object 1 Object 2 

Body Angle 112,8° 93,1° 

Foot Distance 102,66 cm 90,34 cm 

Foot Angle 57,4° 59,4° 

 

Volleying and bouncing the ball into the air must use any part of the body, as long 

as it is with a perfect bounce (Rizal & Kasriman, 2020). In a volleyball game to 

start the game, a serve is needed to start the game. The lower serve also at the time 

of its implementation requires skills for setting or processing the ball, especially 

those dominant in the fingers of the hand (Khadir & Ishak, 2020). 

The data in the table is data on the body angle and the angle of the object's feet 

when serving down in a volleyball game. With a series of movements performed 

by object 1 resulting in a body angle of 112.8 °, as for the distance between the 

front and back legs 102.66 cm and a foot angle of 57.4 ° at the time of the ball's 

imposition on the hand. Whereas in the data results object 2 produces a body 

angle of 93.1 °, for the distance between the front and rear feet produces a smaller 

distance compared to object 1, namely with a distance of 90.34 cm. At the angle 

of the foot object 2 produces data that is greater than object 1 with a foot angle of 

59.4 °.  

From the two data above object 1 produces a body angle and the distance between 

the front foot and the back foot is greater than object 2, where at the time of the 

implementation of the lower serve object 1 can provide results, by being able to 

pass the ball across the net. While object 2 whose results are smaller than object 1, 

when serving under the ball cannot cross the net perfectly, because object 2 body 

angle and the distance between the front foot and hind foot are smaller than object 

1. 

The explanation above is to explain the effect of body angle, foot distance and 

foot angle on the results of the serve and effectiveness when serving down, so that 

the ball can enter the opponent's area perfectly. How also according to Hanif 

(2015) is a good serve is a serve with ball contact more in front of the body 

position. 

 

4.     Conclusion 

 

Using biomechanical methods to influence body angle and foot position on the 

effectiveness of the lower serve technique in volleyball games. The study used a 

descriptive quantitative approach, which involved using the Kinovea app to 

analyze the video. The results show that body angle and foot distance affect the 

success rate of the serve. An object with a larger body angle and foot distance 

tends to successfully pass the ball across the net, while an object with a smaller 

angle and foot distance experiences failure. This was demonstrated by data from 
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two objects. This study shows that biomechanical analysis can help improve 

players' skill and precision in the basic technique of the lower serve. 
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