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	Abstract: This research utilized the Physics at School application to utilize the Learning Cycle 8E model to explain students' conceptual mastery in class X SMA and identify any disparities in conceptual mastery for students in class X SMA. This kind of research uses a quantitative Nonequivalent Post-Test Control Group Design research design and a Quasi-Experimental research method. This research was performed at SMA Negeri 1 Teluk Kuantan. The aims of this research was to implement the Learning Cycle 8E model with assistance from the Physics at School program. In contrast, the second class uses conventional learning techniques as a control class. The data used in this research were concept mastery scores obtained from students who had learned physics using the Learning Cycle 8E model with assistance from the Physics at School program. Based on a descriptive and inferential examination of the data, it was found that the experimental class students' level of concept mastery increased by 73.08 points, while the control class was 69.70. Certainly, Learning Cycle 8E model, which is supported by the Physics at School application, has an impact on how well SMA Negeri 1 Teluk Kuantan children understand certain concepts.
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Introduction 

Education has a very important role in improving the quality of human resources (Niculescu & Norel, 2013; Bici & Çela, 2017) . According to Law No. 22 of 2003 concerning the National Education System, it states that education is a conscious and designed effort to create a learning atmosphere and learning process so that students actively develop their potential to have religious spiritual strength, personal self-control, intelligence, noble character, as well as the skills needed by himself, society, nation and state (Alberts, 2022). Designed education is determined by a structured and directed learning process in accordance with learning objectives (Dantas & Cunha, 2020).
Based on Minister of Education and Culture Regulation Number 23 of 2016, it is explained that learning is a process between students, between students and teachers as well as learning resources in a learning environment. In this context, teachers play an active role in planning teaching activities systematically and are guided by the rules and educational plans packaged in the curriculum. Learning in the 2013 curriculum requires teachers to be able to use technological equipment to be able to organize students in learning (Sholekah, 2020). Along with the development of 21st century technology, it can make it easier for teachers to educate students and can make it easier for students to understand learning, especially physics learning (Nabilah & Jumadi, 2022; Susanti et al., 2020).
Physics is a branch of Natural Science (IPA) which investigates objects in nature physically and written mathematically so that they can be understood and are useful for human welfare. According to this, learning physics cannot be separated from mastering concepts, applying and solving physics problems, and working scientifically (Santyasa et al., 2020; Muller, 2008). Physics learning will run smoothly if students are invited to observe natural phenomena systematically and emphasize providing personal experience in learning. Thus, teachers teach physics to students with more emphasis on mastering physics concepts as a result of the knowledge gained by students.
Based on the results of a survey conducted at SMA N 1 Teluk Kuantan, it showed that 69% of students said that learning physics was categorized as difficult. 86.2% of students indicated that the learning method used by physics teachers was the lecture method or explanation based on the student handbook. In line with that, 60% of students' scores are still below the KKM for Business and Energy material. And based on observations in the school environment, it was found that physics teachers rarely provide experimental activities to students and it was still found that learning carried out in class was still teacher-centered (Teacher Center).
There are several factors that influence low student learning outcomes, including teachers, students and the environment and learning models used by teachers. Then using a variety of learning models is very necessary. Because learning models directly influence students' activities and learning outcomes, the choice of model must be adjusted and improved to achieve the objectives of physics learning. Thus, the learning model is a foundation and approach that can be used by teachers as a guide to achieving learning goals (Lecun et al., 2015; Garberis et al., 2022).
The solution to overcome this problem can be done through a constructivist learning model, one of which is by implementing the Learning cycle 8E learning model, namely a learning model that gives students the opportunity to build their own knowledge based on the initial knowledge they have, this learning model is effective for learning Physics (Faustine et al., 2020). The 8E Learning cycle model consists of eight stages, namely Engage, Explore, E-search, Elaborate, Exchange, Extend, Evaluate and Explain. The application of the 8E learning cycle model is considered more effective if assisted by learning media. One of the learning media innovations is utilizing Android smartphone technology as an interactive learning media. One learning media application that can be used is the physics at school application (Darmiyanti et al., 2017; Lia, 2020; Rahmawati et al., 2019).
Based on the background above, researchers are interested in trying to apply the 8E learning cycle model assisted by the physics at school application to improve students' mastery of concepts in Momentum and Impulse material. The selection of this material is based on ongoing material in Physics learning at school. In connection with this, the researcher applied the title, namely: "The Influence of the 8E Learning Cycle Model assisted by the physics at school application on Momentum and Impulse Material" (Fitriyani et al., 2019; Restisiwi & Istikharoh, 2020).

Method

The type of research used is Quasi Experimental research with a Nonequivalent Post-test Control Group Design. This group design uses two classes in the research (Oroh et al., 2020). The experimental class applies the 8E learning cycle model assisted by the physics at school application and the control class applies a conventional approach. The data collection method in this research is a test technique, data is collected by giving a post-test (concept mastery test) in the experimental class and control class. The research instrument in this study was a test of students' concept mastery (Fransiska et al., 2019; Anto et al., 2017). The students' concept mastery test is in the form of a multiple choice test consisting of 20 questions created based on indicators of concept mastery in momentum and impulse material.

Results and Discussion

Based on the application of the 8E learning cycle model assisted by the physics at school application, the average results of students' mastery of concepts in the experimental class and control class were obtained. This can be seen in Table 1 below.

Table 1. Description of the Results of Students' Mastery of Concepts in the Experimental Class and Control Class
	Group Name
	Numbers of student (N)
	Average of basic knowledge 
	Deviation standard (Sd)

	Experiment
	34
	73.08
	12.18

	Control
	34
	69.70
	13.42


	
If you look at the average scores of the two classes in Table 1, the difference in the average scores of the two classes is only 3.38. The differences in the results of students' concept mastery through the concept mastery categories as well as the comparison between the experimental class and the control class can be seen in Table 2 below. Based on Table 2, it can be seen that each indicator has a different concept mastery score. The analysis from Table 2 can be seen based on the diagram in Figure 1. It can be seen the comparison between the experimental class and the control class based on indicators of concept mastery. The percentage of concepts mastery indicators for the experimental class is higher than the control class, namely the 4 indicators of concept mastery are the remembering indicator (C1), the understanding indicator (C2), the applying indicator (C3) and the analyzing indicator (C4). While the percentage of the experimental class was lower than the control class in 2 indicators of concept mastery, namely the evaluating indicator (C5) and the creating indicator (C6) (Setianingsih & Suningsih, 2018; Effendi, 2017; Darmawan & Sujoko, 2013). 

Table 2. Comparison of Concept Mastery Results based on Cognitive Level of Experimental Class and Control Class
	Cognitive level
	Question Number
	Percentage of conceptual
	Ratio

	
	
	Experiment Class
	Control Class
	

	Remembering (C1)
	1,2,17
	71.5
	68.6
	2.9

	Understanding (C2)
	3,4,15,16,20
	73.5
	68.8
	4.7

	Aplicating (C3)
	5,6,12,19
	71.3
	68.5
	2.8

	Analyzing(C4)
	7,8,13,18
	74.2
	68.3
	5.9

	Evaluating (C5)
	9,10,14,
	71.5
	75.5
	4.0

	Creating (C6)
	11
	76.4
	79.4
	3.0



The explanation for each indicator will be explained as follows: 
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Figure 1. Comparative graph of indicators for students' mastery of concepts in the experimental class   and control class

Remembering Indicator (C1)
In the remembering indicator, recognizing a lesson is a basic thing that must be understood by students, re-recognizing a lesson is a review of the knowledge needed, where this knowledge comes from long-term memory and is then compared with the knowledge that students have just received. When students focus their attention on the material being studied, the students will easily remember it, through a learning process that focuses learning fully on the students, the 8E learning cycle model is able to provide an increase in the results achieved, this can be seen based on Table 2 where the percentage of remembering indicators for the experimental class was 71.57% greater than the control class, namely 68.63%. 
This can happen because the learning process applied by the experimental class and the control class is very different. In the experimental class, students have to find out everything about what is meant by momentum and impulse, while in the control class, it is explained in detail by the teaching staff regarding the problems to be studied, and it is the educators who provide complete knowledge to the students. In line with research conducted by Purnomo, 2019 which states that the application of the learning cycle learning model can improve student learning outcomes so that it can increase student learning activity.

Understanding Indicator (C2)
In this second indicator, the percentage results achieved in the experimental class were 73.53% and the control class was 68.82%. It can be seen that the experimental class was higher than the control class. Understanding is something that must be achieved in mastering a learning concept.
Students can be said to understand learning if they can construct meaning from learning messages, both verbal and written as well as demonstrations. Simulations carried out in experimental classes by applying the 8E Learning cycle model can be more easily understood by students. Students will understand learning better when students connect new knowledge with the students' old knowledge. This is supported by research conducted by (Imran et al., 2019) stating that the application of the learning cycle model has an effect on student learning outcomes.

Apply Indicator (C3) 
This third indicator is the same as the two previous indicators, where the percentage results obtained based on Table 2 are different. The percentage of students who applied the Learning cycle 8E learning model was 71.32% and the control class was 68.50%. Applying is something that is closely related to knowledge, in the experimental class students are presented with various questions about momentum and impulse. The questions given to students will encourage students to find out the answers to these questions. Meanwhile, in the control class, students only listened to the teacher's explanation and answered questions together. This is supported by research by Septian (2018) and Septian (2019) which states that the application of the Learning cycle model can help students solve the problems presented during learning.

Analyzing Indicator (C4)
In this indicator, students analyze the material they have studied. In the experimental class in the elaboration phase, it can help students easily analyze a new problem. In this indicator, experimental class students are also required to be able to differentiate between facts and opinions, connect ideas and ideas, and differentiate between relevant and irrelevant material. Based on Table 2, it can be seen that the experimental class obtained a percentage of 74.26% while the control class obtained 68.38%. This shows that the experimental class obtained a higher percentage than the control class.
Evaluating Indicator (C5)
In this indicator, students make decisions based on the answers to the questions given by the teacher. In this aspect, educators observe how students' abilities increase. From the questions given by the educator, students begin to hone the extent of their mastery abilities in learning. However, based on Table 2, it is found that the percentage of the control class is higher than the percentage of the experimental class, with the respective percentages being 75.49% and 71.57%. This is because in the experimental class learning is carried out in groups so that only group representatives can fully master the material presented by the educator (Yulyantari, 2019).

Creating Indicator (C6) 
In this aspect, students must arrange elements into a functional whole. Creating means asking students to create new products by reorganizing a number of elements or parts into a pattern or structure that never existed before. In this aspect, students must also have creativity. Based on Table 2, it can be seen that the control class has a percentage of 79.41% while the experimental class has 76.47%. This shows that the control class has a higher creation indicator compared to the experimental class. This research is in line with research conducted by (Fitri, 2020) with the title The Effect of the 8E Learning Cycle Model assisted by the physics at school application on learning outcomes in optical instruments. She concluded that the 8E Learning Cycle Model can improve student learning outcomes. 

Conclusions

This research show that the implementation of 8E learning model successfully enhance the concept understanding of students to mastery physics concept of impulse and momentum. The percentage of concepts mastery indicators for the experimental class is higher than the control class, namely the 4 indicators of concept mastery are the remembering indicator (C1), the understanding indicator (C2), the applying indicator (C3) and the analyzing indicator (C4). While the percentage of the experimental class was lower than the control class in 2 indicators of concept mastery, namely the evaluating indicator (C5) and the creating indicator (C6).
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