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INTRODUCTION
The 21st century is characterized by the ease of availability of information, the information can be obtained anywhere and anytime. The ease of obtaining this information marks the development of increasingly advanced science and technology. The progress of a science and technology will certainly cause a problem in survival. This problem will require the 21st century generation to face various competitions, so to face this competition it is necessary to have a sense of self-awareness in dealing with it by mastering an ability or skill. Mastering this ability or skill is a skill that must be prepared in survival. These skills in the form of learning innovation skills, technology and media information skills, as well as life and career skills [1] can be prepared through 21st century learning provision in accordance with the objectives of the 2013 Curriculum.
The 2013 curriculum aims to prepare the Indonesian people to become individuals and citizens who are faithful, creative, innovative, and affective and able to contribute to the life of society, nation, state and world civilization [2]. This shows that the 2013 curriculum requires students to think more critically in solving a problem logically. This is one way to train students to grow courage in themselves and to shape students' character both spiritually and socially in facing the scope of learning the 2013 curriculum. 
The 2013 Curriculum learning prioritizes students' personal experiences in increasing their learning creativity using a scientific approach. The scientific approach is one approach that is carried out through problem solving, in solving student problems it will be seen that students' efforts will be seen in obtaining knowledge and creative thinking skills and critical thinking needed in solving problems [3]. Through a scientific approach, the learning that is passed will develop the scientific process. Science learning is what gives students experience to experience the scientific process through critical thinking skills [4]. 
The use of a scientific approach can be integrated with learning methods or models as well as components of learning tools such as learning media. This approach that is integrated with methods or models and learning media can build student motivation so that learning materials can be understood by students. In addition, the scientific approach is directed at understanding concepts and not memorizing the concepts of learning materials [5]. So this approach is appropriate in learning physics. 
Learning physics is learning that is directly related to all activities of daily life. This means that indirectly students experience their own experiences regarding learning physics, and students have interacted and talked with the world of physics as a discourse in everyday life [6]. Physics is a science that discusses natural phenomena and the mechanisms that occur in them. In other words, physics is very closely related to everyday 
life [7]. Physics is not only studying theories or formulas, but understanding concepts in depth. So that physics makes students aware of obtaining concepts and networks of physics concepts through exploration, experimentation, elaboration, and confirmation in learning [8]. 
In learning that is often found in schools, teachers carry out teaching and learning activities with the lecture method and the assignment does not vary [9]. And besides that, the teacher focuses more on physics formulas, so that students do not understand the concept of physics [10]. Physics learning can be supported by learning media to create a fun learning atmosphere, namely by using PhET Simulation. PhET Simulation is an interactive simulation that explains physical phenomena in the form of an application that can be installed on a computer and can be installed offline [11]. One of the goals of using PhET Simulation in learning is to improve scientific knowledge and attitudes and develop thinking skills and science process skills in physics learning.  
By using the PhET Simulation , it can make the teaching and learning process more effective and efficient and achieve learning objectives [12]. In addition to students being able to understand physical phenomena within the scope of physics learning, students can develop conceptual physics [13]. And students do not only learn about formulas, numbers, and theories but also learn about collecting data, obtaining data, presenting data or studying graphs so that students can understand concepts and integrate existing knowledge [14]. This shows that the use of PhET Simulation in the physics learning process can help students improve learning outcomes. Through learning that makes students learn to be active, creative, effective and fun [15]. 
Learning outcomes are a series of learning processes that have been passed and must be achieved by students [16]. Learning outcomes according to the 2013 curriculum cover three domains, namely the domains of attitudes, knowledge and skills. This learning outcome will be assessed based on the student's learning process which states that the student understands the concept or not. Based on the problems that occur in learning activities that are not yet optimal which affect student learning outcomes, the researchers intend to conduct research by utilizing the results of other researchers' research on the use of PhET in improving learning outcomes. And the researcher will summarize the research of other researchers that have existed before in the form of a meta-analysis. 
This meta-analysis is the solution that the researcher chose to find out the consistency of the results of previous studies, see if they have a broad scope, can study the effect sizes given and see the research conclusions [17]. So the researchers raised the title Meta Analysis of the Effects of Using PhET Simulation on Physics Learning Outcomes of SMA/MA Students to find out how big effect size is in physics learning outcomes.
METHOD
The type of research used is Meta Analysis research which summarizes various studies using a quantitative approach. Meta-analysis is one form of research, using data from other existing studies (secondary data) [18]. Meta-analysis is also a quantitative research method by analyzing quantitative data from the results of previous studies to accept or reject the hypotheses proposed in these studies. The steps in this study, namely: (1) Identify sample articles. The identification of the articles used as research samples aims to group articles based on predetermined variables. (2) Grouping articles based on the existing moderator and control variables. Articles are grouped based on grade level, learning material, learning method/model, and types of learning outcomes (3) Identifying the mean and standard deviation of both the experimental and control groups, as well as statistical test scores. (4) Calculating the effect size of each article using Cohen's equation:
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The categorization of effect size values ​​can be seen in the following table.
Table 1. Interpretation of Effect Size Values ​​
	Effect Size (ES)
	Category

	ES≤ 0.15
	Negligible

	0.15 < ES 0.40
	Low

	0.40 < ES 0.75
	Medium

	0.75 < ES 1.10
	High 

	ES > 1.10
	Very high



I. RESULTS AND DISCUSSION
A. Result
Effect SizeThe Influence of the Use of PhET Simulation on High School Students' Physics Learning Outcomes

Table 2.The Effect of Using PhET Simulation on Physics Learning Outcomes of SMA/MA Students
	N
	M*
	SEM*
	Category
	Z*
	p-value
	95% Confidence Interval

	
	
	
	
	
	
	Lower
	Upper

	26
	0.677
	0.081
	Medium
	8.326
	0.000
	0.519
	0.836


Based on the interpretation of the summary effect, the effect of using PhET has a significant effect on the physics learning outcomes of high school/MA students.

Effect SizeThe Effect of Using PhET Simulation on Physics Learning Outcomes of SMA/MA Students Based on Grade Level

Table 3.The Effect of Using PhET Simulation on High School/MA Students' Physics Learning Outcomes Based on Grade Level
	Class Level
	N
	M*
	SEM*
	Category
	Z*
	p-value
	95% Confidence Interval

	
	
	
	
	
	
	
	Lower
	Upper

	X
	7
	0.881
	0.210
	High
	4.194
	0.000
	0.469
	1.293

	XI
	15
	0.459
	0.113
	Medium
	4045
	0.000
	0.236
	0.681

	XII
	4
	0.813
	0.161
	High 
	5.039
	0.000
	0.497
	1,129



Based on the interpretation of the summary effect, the effect of using PhET on physics learning outcomes has a significant effect on the level of class X compared to the level of class XI and XII.



Fig 1. Diagram of the Influence of the Use of PhET Simulation on High School / MA Students' Physics Learning Outcomes Based on Class Levels


Effect SizeThe Influence of the Use of PhET Simulation on High School / MA Students' Physics Learning Outcomes Based on Subject Materials

Table 4.The Influence of the Use of PhET Simulation on High School / MA Students' Physics Learning Outcomes Based on Subject Materials
	Study Material
	N
	M*
	SEM*
	Category
	Z*
	p-value
	95% Confidence Interval

	
	
	
	
	
	
	
	Lower
	Upper

	Elasticity
	8
	0.552
	0.107
	Medium
	5.134
	0.000
	0.341
	0.763

	Law of Gravity
	2
	0.644
	0.191
	Medium
	3.371
	0.001
	0.270
	1.018

	Impulse and Momentum
	2
	1.154
	0.535
	Very high
	2.156
	0.031
	0.105
	2,049

	Static electricity
	2
	1,228
	0.441
	Very high
	2,782
	0.005
	0.363
	1.865

	GLB and GLBB
	3
	0.545
	0.155
	Medium
	3,508
	0.000
	0.240
	1.304

	Static Fluid
	2
	1.053
	0.215
	Very high
	4.899
	0.000
	0.632
	1.421

	Dynamic electricity
	3
	0.859
	0.211
	High 
	4.072
	0.000
	0.446
	1.414

	Dynamic Fluids
	2
	0.389
	0.175
	Low
	2.224
	0.026
	0.046
	1.343

	Optical Instruments
	2
	0.396
	0.245
	Low
	1,620
	0.105
	-0.083
	1,479



Based on the interpretation of the summary effect, the effect of using PhET on physics learning outcomes has a very significant effect on the material of Impression and Momentum, Static Electricity, and Static Fluids.


Fig 2. Diagram of the Influence of the Use of PhET Simulation on High School / MA Students' Physics Learning Outcomes Based on Subject Materials

Effect SizeThe Influence of the Use of PhET Simulation on High School / MA Students' Physics Learning Outcomes Based on Learning Methods/Models

Table 5.The Influence of the Use of PhET Simulation on Physics Learning Outcomes of SMA/MA Students Based on Learning Methods/Models
	Study Material
	N
	M*
	SEM*
	Category
	Z*
	p-value
	95% Confidence Interval

	
	
	
	
	
	
	
	Lower
	Upper

	Discovery Learning
	6
	0.606
	0.039
	Medium
	15,638
	0.000
	0.530
	0.682

	Inqury
	3
	0.640
	0.136
	Medium
	4.718
	0.000
	0.374
	0.906

	Simulation
	4
	0.803
	0.355
	High
	2.262
	0.024
	0.498
	1.498

	PBL or Problem Based
	3
	0.871
	0.161
	High
	5.407
	0.000
	0.555
	1.187

	TGT
	2
	0.352
	0.204
	Low
	1,726
	0.084
	-0.048
	0.752

	Demonstration
	2
	0.736
	0.292
	Medium
	2.521
	0.012
	0.164
	1.308

	Advance Organizer
	2
	0.739
	0.155
	Medium
	4.769
	0.000
	0.435
	1.043

	Conceptual Change
	2
	1.013
	0.501
	Very high
	2.021
	0.043
	0.030
	1995

	Scientific Inquiry
	2
	0.134
	0.128
	Low
	1.053
	0.292
	-0.116
	0.384



Based on the interpretation of the summary effect, the effect of using PhET on physics learning outcomes has a significant effect on the Conceptual Change Model, PBL, or problem-based Model and Simulation Method in physics learning for SMA/MA students.

Fig 3. Diagram of the Influence of the Use of PhET Simulation on Physics Learning Outcomes of SMA/MA Students Based on Learning Methods/Models
Effect SizeThe Effect of Using PhET Simulation on High School/MA Students' Physics Learning Outcomes Based on Types of Learning Outcomes

Table 6.The Effect of Using PhET Simulation on Physics Learning Outcomes of SMA/MA Students Based on Types of Learning Outcomes
	Types of Learning Outcomes
	N
	M*
	SEM*
	Category
	Z*
	p-value
	95% Confidence Interval

	
	
	
	
	
	
	
	Lower
	Upper

	Knowledge
	
	19
	0.740
	0.097
	Medium
	7,637
	0.000
	0.550
	0.930

	Skills
	
	7
	0.712
	0.084
	Medium
	8,473
	0.000
	0.548
	0.877



Based on the interpretation of the summary effect, the effect of using PhET has a significant effect on the type of learning outcomes in the Knowledge aspect of high school/MA students' physics learning.


Fig 4. Diagram of the Influence of the Use of PhET Simulation on Physics Learning Outcomes of SMA/MA Students Based on Types of Learning Outcomes

B. Discussion
This research was conducted to see the effect size value of the effect of using PhET simulation on the physics learning outcomes of high school/MA students based on several variables. After 26 articles were analyzed and focused, the control variables and moderator variables were obtained, namely the effect of using PhET simulation on learning outcomes, grade level, subject matter, learning methods/models, and types of learning outcomes.
The first result is based on the effect of using PhET simulation on high school/MA students' physics learning outcomes. Based on the results of the summary effect analysis of 0.677. The influence given by the use of PhET simulation is quite significant on the learning outcomes of high school/MA students, in this case, physics learning outcomes influence the moderate category in the use of PhET simulation in high school/MA physics learning. This shows that learning physics using PhET simulation is quite effective in improving high school/MA physics learning outcomes.
The results of the second study have the effect of using PhET simulation on physics learning outcomes for high school/MA students based on grade levels consisting of grades X, XI, and XII. Based on these results, it can be seen that the use of PhET simulation is effectively applied at the X, XI, and XII grades in improving physics learning outcomes. Meanwhile, when compared to the effect size results obtained, the class X and XII levels are in the high category, with the summary effect analysis result of 0.881. Meanwhile, class XI is classified as being in physics learning with a summary effect of 0.813. This shows that the use of PhET simulation is very effective for use at the X and XII grades in improving physics learning outcomes for high school/MA students.
The results of the third study have the effect of using PhET simulation on high school/MA students' physics learning outcomes based on the subject matter. Based on the results of research conducted on Elasticity, Law of Gravity, Momentum, and Impulse, Static Electricity, GLB and GLBB, Static Fluids, Dynamic Electricity, Dynamic Fluids, and Optical Instruments, these results have different effect sizes. The results of the research on Impulse and Momentum, Static Electricity, and Static Fluids show that there is a very large influence in improving learning outcomes, the material shows that the use of PhET simulation is in the very high category, with the results of sequential effect summary analysis being 1,154, 1,228, and 1,053. . So that the material is very effectively applied using PhET simulation.
The results of the fourth study have the effect of using PhET simulation on high school/MA students' physics learning outcomes based on learning methods/models. Based on the treatment of the types of learning methods/models in this study, the results of the effect sizes were different. In the use of PhET simulation on the Conceptual Change learning model, the results are classified as very high with a summary effect of 1,013. In the treatment of the Simulation method and the PBL or Problem-Based model applied, it is included in the high category, namely 0.803 and 0.871. This shows that the use of PhET simulation will be very effectively applied in high school/MA physics learning by using this learning method/model.
Results The fifth study is the effect of using PhET simulation on high school/MA students' physics learning outcomes based on aspects of learning outcomes. Based on the learning aspects that receive treatment from the use of PhET simulation, namely the Knowledge aspect and the Skill aspect. Based on the research on physics learning outcomes with aspects of Knowledge and Skills, they both have different interpretations, which can be seen from the results of the effect size. The use of PhET simulation on physics learning outcomes has a significant influence on aspects of SMA/MA students' knowledge with a summary effect of 0.740. So that the use of PhET simulation is effectively applied in learning physics for high school/MA students
II. CONCLUSION
Based on the results and discussion of meta-analysis research, it can be concluded that the effect of using PhET simulation has a significant effect on the Physics Learning Outcomes of SMA/MA Students. The effect of using PhET Simulation has a significant effect on the level of class X. The effect of using PhET Simulation has a very significant effect on Static Electricity, Impulse and Momentum, and Static Fluids. The effect of using PhET Simulation has a significant effect on the Conceptual Change Model, PBL or problem-based Model, and Simulation Method on physics learning. And the effect of using PhET Simulation has a significant effect on learning outcomes in the Knowledge aspect.
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