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Abstract  This research is urgently carried out because 

it is motivated by the limited development of design, media, 

methods, and learning models in gymnastics. Based on the 

results of surveys and observations that have been carried 

out at several schools in West Sumatra, especially in 

remote areas, it was found that the implementation of 

gymnastics learning in schools was less effective because 

many students were unable to do movement activities in 

gymnastics. This happened because many PJOK teachers 

still did not master the gymnastics material. The purpose of 

this study is to produce learning products in the form of 

peer assistance approach designs and equipment 

modification assistance approach based on digital-android 

through the application of the PjBL model. The product of 

this research contains the entire series of movement 

implementations in more detail, with concrete explanations, 

text, audio, photos, graphics, videos, and other animations 

in the form of a digital book that can be accessed with 

devices, such as computers, laptops or android. The 

research method applied is "Research and Development". 

This research process refers to the Plomp and Nieveen 

model, which consists of preliminary research, the 

prototyping phase, and the assessment phase. The 

participants of this study were FIK UNP students, 

especially those from the Department of Sports Education 

who took gymnastics lectures from January to June 2024 

semester, with a total of 193 students. The research results 

obtained were: the n gain score is 62.84%, so it can be 

concluded that the development of the peer assistance 

approach design and the equipment modification 

assistance approach based on digital-android through the 

application of the PjBL model is quite effective in 

improving gymnastics skills. 

Keywords  Assistance Approach, Equipment 

Modification, Gymnastic, PjBL 
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1. Introduction 

Based on the results of surveys and observations from 

several schools in West Sumatra, especially in remote areas, 

data and information were obtained that gymnastics 

learning in schools is less effective because many students 

are unable to carry out movement activities in gymnastics 

[1], [2], [3]. This happens because many physical 

education teachers lack mastery of gymnastics, so they do 

not teach it effectively, and some even substitute it with 

other materials. Gymnastics is a mandatory subject in the 

school curriculum [1]. Furthermore, gymnastics is a 

compulsory subject in universities, particularly in the 

Department of Physical Education, Faculty of Sports and 

Health Sciences, Universitas Negeri Padang. Therefore, 

the Physical Education (PJOK) teachers who teach at 

schools and are alumni of the Department of Physical 

Education, Faculty of Sports and Health Sciences, 

Universitas Negeri Padang have actually been equipped 

with the experience of gymnastics learning that they 

received during their studies. Gymnastics is part of the 

curriculum for Physical Education (PJOK) subjects at the 

elementary, junior high, and high school levels, as well as 

at universities. Gymnastics is intended to demonstrate 

physical activities that require a wide range of motion [4], 

[5]. From a motoric aspect, gymnastics can be said to be a 

physical activity that is suitable as a tool for physical 

education, because it contributes to the quality of motoric 

and physical development [1], [6]. Gymnastics is built on 

basic skills consisting of: (a) Locomotor, which is 

movement from one place to another, such as walking and 

jumping. (b) Non-locomotor, which is movement that does 

not move from one place to another, such as bending. (c) 

Manipulative, which is manipulating certain objects with 

body parts: hands, head, and feet [7], [8], [9]. 

Regarding to this problem, a solution has been offered to 

students, namely by showing them learning videos from 

YouTube. However, this solution has not been effective. 

This is because the exercise videos on YouTube do not 

fully explain the phases of movement in detail, nor do they 

provide assistance to facilitate student exercise movements. 

Therefore, researchers will develop a rational and 

collaborative problem-solving approach through the 

Research and Development (R&D) method using the 

Plomp & Nieveen model [10], [11]. The products that will 

be produced are the design of a peer assistance approach 

and an equipment modification assistance approach based 

on digital-android through the application of the PjBL 

model by fulfilling the criteria of being valid, practical, and 

effective [12], [13], [14]. Operationally, the advantages of 

this product are that it is in e-book form, can be updated by 

researchers according to educational and scientific needs, 

and can be used online using Android or laptops [6], [15], 

[16]. In addition, it is also available in PDF and video files 

that can be used offline. 

The development of gymnastics learning designs was 

carried out with the assistance of IT, producing digital 

android-based learning designs using Canva. Canva is a 

graphics design tool that allows users to easily design 

various types of creative devices online [17], [18]. Canva is 

also available in several web, iPhone, and Android 

versions. One of the advantages of Canva's tools is that you 

simply drag and drop pre-built images or animations 

without having to recreate the image from scratch [17]. The 

workflow sheet included in the Canva tool also makes it 

easy to edit images without having to install applications 

like Photoshop or Corel Draw. An example of the 

researcher's previous work is shown in the following 

images (Figures 1-4). 
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Figure 1.  E-Book 

The design of this research is a development of a 

digital-android-based peer assistance approach and 

equipment modification assistance approach through the 

application of the PjBL model. First, the peer assistance 

approach is a development of the direct assistance 

approach [2], [12]. In the gymnastics practice, forms of 

assistance from colleagues will be designed. For 

illustration, see the following image. 

 

Figure 2.  Handstand Assistance 

 

Figure 3.  Help Roll forward 

Meanwhile, the second design development is the 

equipment modification assistance approach, which is a 

development of the indirect assistance approach [2]. In the 
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gymnastics practice, we will design assistive approaches 

using modified equipment. This is illustrated in the 

following image. 

 

Figure 4.  Equipment modification assistance 

Overall, there are nine movements in gymnastics for 

which an assistance approach will be designed in the 

implementation of Project Based Learning (PjBL) with the 

suitability of the syntax in the model [19]). The approach to 

the gymnastics assistance that will be designed is shown in 

the following images (Figures 5-11). 

Herewith the steps to do a round forward roll technique 

with a standing start: (1) Body position standing straight, 

both hands straight beside the body, (2) Raise both hands 

forward, bend the body, place both palms on the mat, leg 

position straight, (3) Elbows to the side, put the head 

between the two hands, (4) Touch the shoulders to the mat, 

(5) Fold both knees, pull the chin and knees to the chest 

with the hands embracing the knees, (6) The final position 

of the forward roll is squatting then standing straight. 

 

Figure 5.  Rolling front round standing prefix 

The following are the steps to do a round front roll with a 

squat start; (1) Start with a squatting position, both feet 

together, place your knees to your chest and both hands rest 

in front of the tips of your feet approximately 40 cm. (2) 

Bend both hands, place your shoulders on the mat by 

lowering your head and chin to your chest, (3) Continue by 

rolling forward, (4) When your pelvis touches the mat, hold 

your shins with both hands into a squatting position. 

 

Figure 6.  Round forward roll starting from a squat position 

The following are the steps to do a Kangkang (V) 

forward roll: (1) The body must be straight and upright and 

the gaze must be straight at the mat, (2) Stretch your arms 

forward and your head down, (3) Give a push with your 

legs and bend your arms, then the back of your head 

touches the mat, (4) Then open your legs wide like a V. 

When your back touches the mat, (5) Place your hands on 

the mat or near your groin with the aim of giving a push, (6) 

Your legs must be straight to make it easier to stand up 

from sitting (7) Stretch your arms out for balance, (8) Stand 

straight with your gaze forward. 

 

Figure 7.  Front straddle rolling (V) 

Here are some steps to perform the backward rolling 

technique, starting position standing: (1) The body must be 

straight and upright (2) Then the body is bent forward with 

the hands forward, (3) Then drop the body with the legs 

still straight, (4) The back is against the mat and the legs 

are bent, (5) The back of the head touches the mat, (6) 

Squat and immediately stand up straight. 

 

Figure 8.  Round back roll from standing starting position 

Herewith the steps for performing the squat round 

backward rolling technique: (1) The body must be straight 

and upright, (2) Squat and hands straight forward, (3) Push 

the body backwards and hands beside the ears, (4) Position 

the legs bent, (5) Stand with bent legs and then stand up 

perfectly. 
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Figure 9.  Backward rolling round squat 

Here are the explanation in doing the cartwheel 

technique (1) First stand straight sideways, both legs are 

opened slightly wide, both hands are straight up, one to the 

side and facing forward, (2) Then drop the body to the left 

side, place the palm of the hand to the left side, the right leg 

is lifted straight up, followed by placing the palm of the 

hand to the left side, (3) When the right leg is swung, the 

left leg is pushed off the floor so that both legs are open and 

slanted to the side. (4) Then place the right leg to the side of 

the right hand, the left hand is lifted followed by placing 

the left leg beside the right leg, (5) The body is lifted, both 

arms are straight up to the original position. 

 

Figure 10.  Cartwheels 

The following are explanation how to do the handstand 

roll technique (1) Starting position is standing straight, one 

leg slightly forward, (2) Bend the body, hands resting on 

the mat shoulder-width apart, gaze slightly forward, 

buttocks pushed as high as possible, front leg bent while 

the back leg is straight, (3) Swing the back leg upwards, 

tighten the abdominal muscles, (4) Both legs together and 

straight in one line with the body and arms, gaze between 

the support of the hands, body extended upwards. 

 

Figure 11.  Handstand roll 

2. Materials and Methods 

2.1. Participant 

In carrying out this research, the research objects were 

the students of the Department of Sports Education, FIK 

UNP who took gymnastics courses from January to June 

2024 semester with a total of 193 people, divided into 

groups of 7 people for One to One Evaluation, 14 people 

for Small Group Evaluation, 82 people for trials, and 90 

people for practicality and effectiveness tests, as shown in 

Table 1. 

Table 1.  Research Object 

No Sample Information 

1 7 Students One to One Evaluation  

2 14 Students Small Group Evaluation 

3 82 Students Trials 

4 90 Students Practicality and Effectiveness Test 

Total 193 Students Total Gymnastics Students 

2.2. Research Design 

The development of the peer assistance approach design 

and equipment modification assistance approach based on 

digital-android through the application of the PjBL model 

was carried out using Research and Development, namely 

a research method used to produce and test the 

effectiveness of the product [20], [21]. In this research, the 

development model used refers to the development of 

Plomp & Nieveen [13], which consists of three stages; (1) 

Preliminary Research, (2) Prototyping Phase, (3) 

Assessment Phase. Meanwhile, this research is focused on 

the assessment phase, namely the summative evaluation 

phase, to conclude whether the problem-solving provided 

is in accordance with expectations. At this stage, 

practicality and effectiveness tests are carried out. 

2.3. Instruments 

2.3.1. Practicality Questionnaire 

To see the practicality of this research, a questionnaire 

was used, which was arranged in the form of a Likert Scale 

with a positive category. 

2.3.2. Gymnastics Skills Test 

To test the effectiveness, it is done by carrying out tests 

or practicing gymnastic movements using a movement 

assessment reference or what is called movement 

observation, which consists of the initial, main, and final 

phases. 

2.4. Procedure 

Prior to the intervention, both groups underwent a 

pre-test to measure their initial proficiency in gymnastics 

movements. After four weeks of intervention, a post-test 

was conducted on both the experimental and control 

groups. The research team supervised the experimental 

group to ensure consistent learning across participants. The 
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control group received no additional supervision outside of 

regular activities. 

2.5. Data Analysis 

To calculate the final value data for the practical results, 

the analysis is carried out on a scale (0–100) using the 

following formula: 

               (1) 

Meanwhile, to test the effectiveness, the following 

formula is used: 

            (2) 

3. Results 

The results of this study, related to practicality, were 

divided into two assessments: students and lecturers. The 

results of the student practicality assessment can be seen in 

the following table. 

Table 2.  Practicality of learning by students 

No Rated aspect K Criteria 

1 Attractiveness 87,27 Very Practical 

2 Use Process 81,21 Very Practical 

3 Ease of Use 76,36 Practical 

4 Time 88,48 Very Practical 

Average 83,33 Very Practical 

Based on the results of the student learning 

implementation test presented in Table 2, the average value 

of the implementation of gymnastics learning with the peer 

assistance approach and equipment modification assistance 

approach design based on digital-android through the 

implementation of the PjBL model was 83.33, with very 

practical criteria. The lecturer's assessment can be seen in 

the following table. 

Table 3.  Practicality of learning by lecturers 

No Rated aspect K Criteria 

1 Attractiveness 90 Very Practical 

2 Use Process 80 Very Practical 

3 Ease of Use 86.67 Practical 

4 Time 80 Very Practical 

Average 84,17 Very Practical 

According to the results of the learning implementation 

test by the lecturer shown in Table 3, it can be seen that the 

average value of the implementation of gymnastics 

learning with the peer assistance approach design and the 

digital-android-based equipment modification assistance 

approach through the application of the PjBL model is 

84.17, with the criteria of being very practical. Furthermore, 

to test the effectiveness of gymnastics learning using a 

digital-android-based peer assistance approach and 

equipment modification assistance approach through the 

application of the PjBL model, the results were obtained in 

Table 4 below. 

Table 4.  Average on N Gain Score 

 Mean Standard Deviation 

N Gain Score ,6284 ,06920 

N Gain Percentage 62,8421 6,92036 

Valid N (listwise)   

Based on Table 4, the n gain score is 62.84%, so it can be 

concluded that the development of gymnastics learning 

with a peer assistance approach design, and equipment 

modification assistance approach based on digital-android 

through the application of the PjBL model is stated to be 

quite effective in improving gymnastics skills. 

4. Discussion 

Effectiveness test of gymnastics learning development 

with peer assistance approach design and equipment 

modification assistance approach based on digital-android 

through the application of PjBL model seen from 

gymnastics skills tested after being given learning with 

digital-android media. Based on the significant value of 

Equal Variances Not Assumed for 2-tailed 0.000 

(non-homogeneous data) because the researcher conducted 

a one-way hypothesis test, the significant value of 2-tailed 

must be divided by 2 to become 0.000: 2 = 0.000. Because 

the sig value (0.000) < alpha (0.05), then reject H0 so that 

H1 is accepted. In other words, there is a significant 

difference in students' gymnastics skills between those 

who use digital-android learning devices and the control 

class. These findings state that the developed product 

supports gymnastics learning in terms of time efficiency, 

ease of use, and provides motivation for students to be 

actively involved in the learning process, with a lecturer 

practicality value of 84.17 and student practicality of 83.3. 

Supported by the findings of Purnama et al [22] about 

Training Aid Development for Twist in Artistic 

Gymnastics, it states that the use of this aid can improve 

gymnastic skills, in line with the findings made by 

Handayani [23], who found that the use of android-based 

learning media can improve handstand skills. 

Then, to see the effectiveness of gymnastics learning, 

the n gain score was 62.84%, so it can be concluded that the 

development of the peer assistance approach design and 

equipment modification assistance approach based on 

digital-android through the application of the PjBL model 

was declared quite effective for improving gymnastics 

skills. The results of this study are in line with research 

conducted by El-Mouelhy et al [24] who stated that 
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learning using Android tablets can provide students with 

understanding. In addition, research conducted by Paksen 

[25] showed that android-based learning media can

improve students' understanding and provide motivation to

participate in learning.

Media is anything used to convey messages from sender 

to recipient [26]. This can stimulate students' feelings, 

thoughts, interests, and attention, leading to an effective 

learning process. This is possible because learning using 

digital media can motivate students to learn the material 

quickly and collaborate with each other to complete their 

assignments [27], [28], [29]. This android-based digital 

learning device has several advantages, including an 

attractive device display, both in terms of color, text, and 

images. This media is easy to operate, understand, and also 

easy for students to understand. Besides, the available 

menus can function well according to the product design 

instructions. Lecture materials and assignments are in 

accordance with learning outcomes and are accompanied 

by videos so that students do not feel bored when using 

them. Another advantage is that it can be used 

independently, both on campus and off campus, by simply 

opening it through the provided link, and can be accessed 

with a smartphone. One of the technological advances that 

is developing today is the smartphone. A smartphone is a 

device that allows communication (calling or texting) but 

also includes PDA (Personal Digital Assistant) functions 

and computer-like capabilities. Smartphones have various 

operating systems that support their operation. The most 

popular operating system today is the Android operating 

system [30]. Then, the popularity of Android is due to its 

openness and free development to produce many 

applications. Now, the Android system in the electronics 

market is becoming more and more popular, especially in 

the smartphone market. Because of the open source, some 

of the development tools are free, so there are plenty of 

applications generated. In line with that, “Smart mobile 

devices allow the collecting, organizing, storing, and 

presenting of information” [31]. 

In terms of effectiveness in learning, android-based 

smartphone digital technology has the potential to provide 

new learning and experiences because students are often 

directly involved in learning activities [32]. Research on 

the use of android-based exercise learning media has 

shown effective and significant results. However, this 

study has several limitations. First, the participants were 

only from one university, so the results cannot be widely 

generalized. Second, the intervention duration was 

relatively short (four weeks), so it does not yet reflect the 

long-term effects of using digital Android media. 

Therefore, further research with a more diverse population 

and a longer intervention period is needed to obtain more 

comprehensive results. 

5. Conclusions

Product development at the assessment phase stage in

the development of peer assistance approach design and 

equipment modification assistance approach based on 

digital-android through the application of the PjBL model 

has a sufficient level of effectiveness. To see the 

effectiveness of gymnastics learning, the n gain score is 

62.84%, so it can be concluded that the development of 

peer assistance approach design and equipment 

modification assistance approach based on digital-android 

through the application of the PjBL model is quite effective 

in improving gymnastics skills. 
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