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Abstract—This study aims to develop an Arduino-based Sit Up test measur-
ing instrument and an Ultrasonic sensor with an Android application, with the 
hope of providing effectiveness and efficiency in calculating Sit Up tests with 
more accurate calculation results. This type of research is Research and develop-
ment. Research and development methods are research methods used to produce 
certain products, and test the effectiveness of the products. The development of 
the Sit Up test measuring instrument was first validated by electrical experts and 
measurement test experts. After that, it was continued with a small group test of 
10 people and a large group test of 20 people. The results of the study obtained 
validity from electrical experts with an assessment percentage of 88.8% or in 
the “Good/Decent” category and the validity of test and measurement experts 
with an assessment percentage of 94% or in the “Good/Decent” category. 
Furthermore, the reliability test results obtained a small group value of 0.995 or 
in the “Very Strong” category and a large group of 0.996 or in the “Very Strong” 
category. Thus, it can be concluded that the Arduino-based Sit Up test measuring 
instrument and the Ultrasonic sensor with the Android application are declared 
suitable for use for the Sit Up test in producing more accurate calculations.
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1	 Introduction

Technology is an inseparable part of human life [1,2]. Technological progress will 
run and develop along with the development of science [3]. “The development of 
science and technology capabilities is one of the dominant factors for any country to 
educate the nation’s life, increase the prosperity of the people” [4]. The application of 
technology in the field of sports aims as an analytical tool and a measuring tool for 
sports to improve sports performance [5,6]. Achieving sports achievements will not be 
enough to have physical, technical, tactical and mental abilities. Without the support of 
technology in sports, it is very fun for athletes to achieve maximum performance [7].
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The current phenomenon is that many coaches of physical condition rarely evaluate 
the level of physical condition of athletes who have been trained so that coaches do not 
have data to make policies or draw conclusions in training. One of the reasons for this 
situation is the limitations of supporting test tools for physical conditions, especially 
digital-based ones [8]. In the world of sports, the application of science and technology 
(IPTEK) has now produced many products to be used and utilized as a sports anal-
ysis tool, so as to improve performance [9]. These products include Force Platform, 
Ergometer, Ergo Cycle, Polar GPS (Global Positioning System), Gas Analysis, Speed 
Coordination Time, Speed Reaction Time, Treadmills and others [6]. Sit-ups are one 
of the many forms of abdominal muscle strength training [10]. In sports tests that are 
still manual, errors often occur in calculating the number of Sit Ups so that an auto-
matic calculation is needed with the development of an android-based application for 
Monitoring the number of Sit Up.

Alternative solutions that need to be sought to overcome these problems, Recently 
devices combined with sensor technology have gained benefits as an effective tool for 
assessing physical activity in the general population [11]. Some of the sensors that can 
be used are Arduino and ultrasonic [12,13]. The use of the Arduino device has been 
designed in the tool to measure muscle fatigue [14]. In addition, the use of ultrasonic 
sensor technology has been used during the post-injury recovery period [15]. However, 
until now the effectiveness of sensor technology has never been tested with an android 
application for measuring instruments in the field of sports.

To answer this question, we will conduct research on the development of an 
Arduino-based sit-up measuring instrument and an ultrasonic sensor with an android 
application.

2	 Research methods

2.1	 Study design

This research uses Research And Development research design. This research 
involves 2 experts who are competent in their fields, namely electrical engineering, 
and a test and measurement expert which aims at the validation test stage, knowing the 
weaknesses and strengths of the products that have been designed. After carrying out 
the validation test phase, the resulting product will be tested for use in the field.

2.2	 Participants

A total of 10 people tested in small groups and 20 people tested in large groups par-
ticipated in this study. The subjects of this study were men aged 18–25 years.
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2.3	 Product design

1.	 Tool name: Arduino and ultrasonic sensor based sit up measurement tool with 
android application.

2.	 Materials used: Arduino, Bluetooth HC-05, Ultrasonic sensor HC-SR04.

2.4	 Tool design

Fig. 1. Sit up measuring device sketch

Fig. 2. Measuring instrument circuit design

2.5	 Statistical analysis

The data obtained will be tested using the r-correlation method.
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3	 Results

Fig. 3. Arduino, bluetooth HC-05, ultrasonic sensor HC-SR04

Fig. 4. Sit up measuring tool application on android
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Fig. 5. Tool trial

3.1	 Expert validation test

Table 1. Questionnaire scores for the validity of isometric therapy devices using Arduino and 
load cell designs by experts

Expert Aspect Score

Electrical Engineering Suitability 25

Accuracy 25

Convenience 23

Practicality 25

Amount 88

Measurement Test Expert Suitability 25

Accuracy 22

Convenience 22

Practicality 25

Amount 94

Table 2. Percentage and eligibility level of experts

 No Expert Percentage Eligibility Level

1 Electrical Engineering 88% Very good

2 Measurement Test Expert 94% Very good

Based on the assessment of the two experts, the development of a sit up measuring 
tool can be used.

3.2	 Reliability

Table 3. Analysis of the alpha coefficient of reliability test

Group n Alpha Coefficient Reliability

Small 10 0,995 Very high

Big 20 0,996 Very high
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Based on the results of the alpha coefficient reliability test, the sit up measuring 
instrument based on Arduino and ultrasonic sensors with the android application is said 
to be reliable and consistent in data collection.

4	 Discussion

Results Based on our research, it was explained that the validity test by electrical 
experts and test and measurement experts met the requirements which were included in 
the very good category. Validity in research is something that shows the truth or accu-
racy [16]. The resulting tool with a good level of validity will help in its acceptance in 
the wider community [17].

The results of the reliability test of the alpha coefficient in the small group and large 
group have a high correlation, so it can be said that the sit up measuring instrument 
based on Arduino and ultrasonic sensors with the android application is said to be reli-
able and consistent in data collection. The product development of the Sit Up mea-
suring instrument was developed to provide more accurate and practical results in the 
implementation of sit ups. The use of sensor technology in the world of sports has been 
widely developed. Coupled with research (Qi et al. 2015) [18] reported that a wireless 
ultrasonic sensor network can be used to track the kinematics of the lower extremity 
and trunk joints during squat exercises. Research (Jahren et al. 2021) [19] reports that 
ultrasonic sensors can be used for tracking human movement, it aims to measure rela-
tive distances. Research (Hadžić, Germič, & Filipčič, 2021) [20] reported that sensor 
technology is a valid and reliable tool used to measure the number of strokes in tennis.

The main result of this study was to develop an effective, valid and reliable sit up 
measuring instrument to measure the number of sit ups performed by a person using 
ultrasonic sensor technology and controlled by an android smartphone application.

5	 Conclusion

Results Based on the research we have done, the Arduino-based Sit Up measuring 
instrument and the Ultrasonic sensor with the Android application can be used as an 
effective, valid and reliable digital measurement medium in calculating Sit Up tests.
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