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	This study aims to determine the effect of discovery learning with concept maps and computer animation media on chemistry learning outcomes on the subject of hydrocarbons. The sample in this study was students of Mathematics Education semester 1 HKBP University Nommensen Pematangsiantar odd semester of the 2019/2020 school year. The instrument used in data collection is a validated test instrument. The data obtained were tested with a comparative study using the two-party t test. From the normalized gain data, a large increase in student learning outcomes by using discovery learning teaching with concept maps and computer animation media was 54% of the experimental class I and 70% of the experimental class II. The magnitude of the difference in the increase in student learning outcomes is 16%. Based on the results of hypothesis testing, obtained tcount> ttable is 5.56> 1.6671 at a significant level α = 0.05. This means that H0 is rejected and Ha is accepted, which states that there are significant differences in student learning outcomes by applying discovery learning using concept maps and computer animation on hydrocarbon material.
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——————————      ——————————


A. INTRODUCTION 
Education is a conscious and planned effort to create an atmosphere of learning and learning process so that students actively develop their potential. The educational experience often faced by chemistry teachers is that most students have difficulty understanding and taking chemistry lessons. (Nbina & Obomanu, 2010) said that individuals who understand scientific literacy, including chemistry, need intellectual abilities such as high thinking skills, good attitude skills, social skills and good interdisciplinary skills. This situation causes students to assume that chemistry is a difficult subject.
	One alternative answer to the problem above, educators can choose learning strategies through discovery learning, namely the learning process that occurs is not presented with lessons in its final form, but is expected to organize itself. In this connection students can fully realize what the meaning of learning, its benefits, how to strive to achieve it and can understand that what they learn is useful for future life. Discovery occurs when individuals are involved, especially in the use of mental processes to find several concepts and principles. Discovery is done through observation, classification, measurement, prediction, determination and inference.
	Research that supports the success of the use of discovery learning is (Kurnianto et al., 2015), where the posttest results of the experimental class I was 76.3 and experiment II was 74.4 while the control class was 67.3. In research (Catur Saputro, Istiana, et al., 2015) increased mastery learning achievement in the first cycle is 70% and the second cycle is 85%. Assisted by other studies where groups of students who took discovery learning got an average score of learning outcomes of 74.70 while groups of students who took conventional learning amounted to 70.38 (Putrayasa et al., 2014). As said (Swaak et al., 2004) associated with the study that discovery learning increases students' understanding of prior knowledge and increases student activity.
	As for the media, it is considered to be able to attract the attention of students when following the learning process. The media that will be used in these research concept maps and animations. The excellence of animation media has the ability to explain an event systematically in a time of changing and making abstract learning material more accurate.
	One of the tools that is thought to be effective is the concept map. Concept maps are personal learning aids where students construct concept maps using their own terms so that they need to be further confirmed (Miller et al., 2009). One of them is the use of concept map media which has been proven to be able to increase learning in accordance with the contents of (Ismail et al., 2013) where student learning outcomes in the second cycle have been improved from cycle 1 namely from 80.09% to 85.79%, has experienced an increase in mastery learning ≥ 75%. (Boujaoude & Attieh, 2008) conducted a similar study, where the concept map score with the post-test score showed a significant correlation. Linking the use of discovery learning with the concept map media obtained the results of the experimental class 2 is greater than the experimental class 1 namely 57.22% and 39.16% ((Setiyawan & Indrowati, 2014). 
	For the second medium, animation media, which has been proven in the research of (Hatika, 2016), where the average absorption capacity in the experimental class uses computer animation media with an effectiveness percentage of 80.03% while in the control class only 78.7%. Other studies using animation media mention the average value of students' cognitive learning achievement taught with animation media by 89.13 better than the average value of student achievement taught with LKS media that is equal to 84.19 (Catur Saputro, Puspitasari, et al., 2015). Related research using discovery learning assisted with animation media get good results, namely the average value of the experimental class is greater than the average value of the control class with a number of 65.44 and 56.18 (Fitriani et al., 2014). Based on the description and thoughts above, the researcher is interested in conducting research with the title: "The Effect of the Discovery Learning Model Using Concept Maps Media and Computer Animation on Student Learning Outcomes on Hydrocarbon Material"

B. METHODS
	This research was conducted in the odd semester of the 2019/2020 school year in October 2019 and was carried out at HKBP University Nommensen Pematangsiantar. The study population was all students of Mathematics Education at HKBP University Nommensen Pematangsiantar. In this study, the sample was taken by random sampling, namely Mathematics Education students in semester 1 of the 2019/2020 school year, where researchers took samples for this study as group A and group B. The first sample used as experimental class I was given discovery learning using concept mapping media. While the second sample used as experimental class II was given discovery learning using computer animation media.
	This study involved two experimental classes that were given different treatments. In the experimental class I was given treatment that is by giving discovery learning with concept map media on the material while in experimental class II by giving discovery learning learning with computer animation media. The material used was hydrocarbons. The research design is presented in the table.
Table 1. Research design
	No
	Learning outcomes

	Discovery Learning Learning with Concept Map Media (B1)
	Learning Discovery Learning with Computer Animation Media (B2)

	1
	Height (A1)
	A1B1
	A1B2

	2
	Low (A2)
	A2B1
	A2B2



Information:
A1B1 = High learning outcomes with the use of discovery learning, learning with concept map media
A2B1 = Low learning outcomes with the use of discovery learning learning with concept map media
A1B2 = High learning outcomes with the use of discovery learning learning with computer animation media
A2B2 = Low learning outcomes with the use of discovery learning, learning with computer animation media.
	Research instruments to determine learning outcomes consist of test instruments namely multiple choices with options (a, b, c, d, e). In order to process data, the following steps are taken: providing a pre-test to measure initial capabilities; before being given treatment, students are given teaching in Group A class using concept map media and Group B class using computer animation media; throughout the research process, keep the class conditions the same, for example teaching staff, books used, length of time for teaching and so on; provide posttest to measure improvement in learning outcomes in class; analyze data by conducting statistical tests and make conclusions based on the results of data analysis. The hypothesis test used in this study is a hypothesis test using the two-party t test and an increase in student learning outcomes seen by using gain.

C. RESULT AND DISCUSSION
	Before the two groups of samples were given different treatments, firstly they were given a pretest which aimed to test homogeneity and normality and to know the picture about the initial abilities of each student in both classes. Based on the results of the study after the calculation is obtained the average pretest, posttest, standard deviation in the table below. 

	Based on the results of the pretest obtained an average pretest value for experimental class 1 of 28.125 with the highest value of 45 and the lowest value of 10 with a standard deviation of 8.29. Whereas the posttest value obtained an average value of 67.25 with the highest score being 80 and the lowest value of 50 and the standard deviation of 6.40. Meanwhile, the average pretest value for experimental class 2 was 29.25 with the highest value 45 and the lowest value was 10 and the standard deviation was 9.02. As for the posttest value obtained an average of 79.5 with the highest value of 90 and the lowest value of 65 and a standard deviation of 5.28. Based on the results of the study after the calculation is obtained the average pretest, posttest, standard deviation as stated in the average table 2 () and standard deviation (SD).
Table 2. Average and Standard Deviation
	No
	Name
	Pretes
	Postes

	1
	Experiment 1
	
=28,125
SD = 8,29
	
= 67,25
SD = 6,40

	2
	Experiment 2

	
= 29,25
SD = 9,02
	
= 79,5
SD = 5,28 


	To test whether the data obtained in this study are normally distributed or not, it can be tested with the chi-square test (X2 table) at a significant level, α = 0.05 and obtained data as stated in table 3.
Table 3. Pretest Data Normality Test Table
	No
	Class
	X2 account
	X2 table

	1
	Experiment 1
	8,614
	11,07

	2
	Experiment 2
	9,928
	11,07


	From the table, it can be seen that the pretest data obtained in the study is normally distributed, where X2 count of experimental class 1 is 8.614 and X2 count of experimental class 2 is 9.928, smaller than X2 table, which is 11.07.
Table 4. Post-test Data Normality Test table
	No
	Class
	X2 hitung
	X2 tabel

	1
	Eksperimen 1
	9,742
	11,07

	2
	Eksperimen 2
	5,571
	11,07


	From table 4 it can be seen that the post-test data obtained in the study were normally distributed in which X2 count experimental class 1 was 9.742 and X2 count experimental class 2 was 5.571 smaller than X2table which was 11.07.
To test whether the sample comes from a homogeneous population used two variance similarity test. From the results of homogeneity test calculations obtained data as stated in table 5.
Table 5. Homogeneity Test
	Class
	S2 accont
	Faccount
	Ftable

	Eksperimen 1
	68,72
	1,18
	1,795

	Eksperimen 2
	81,36
	1,18
	1,795


	Test criteria are if Fcount < Ftable, it can be declared homogeneous at a significant level α = 0.05. Based on the table above it can be seen that Fcount < Ftable so that it can be stated that both sample groups have homogeneous variance. 
	Based on the calculation of normalized gain in experimental class 1 it is concluded that the average experimental class 1 falls into the medium gain category (g = 0.54), in experimental class 2 the average experimental class 2 falls into the high gain category (g = 0 , 70). Then it can be concluded that the increase in learning outcomes of experimental class 2 students is higher than the learning outcomes of experimental class 1. The magnitude of the difference in the increase in learning outcomes of experimental class 2 students with experimental class 1 is 16%.
The hypothesis in this study as stated earlier is as follows:
Ha: There are significant differences in student learning outcomes by applying discovery learning using concept maps and computer animation on hydrocarbon material.
To test the hypothesis, a two-party t-test is used using normalized gain data. Ha is accepted if t> t table, at the level of α = 0.05 and dk = (n1 + n2 -2). From the calculation results obtained that tcount = 5.56 while ttable = 1.6671 at dk = 78. Thus tcount> ttable, so H0 is rejected. This means that there are significant differences in student learning outcomes by applying discovery learning using concept maps and computer animation on hydrocarbon material. 
	This research uses discovery learning which can make students better to understand about hydrocarbons. During the learning process where students get a stimulus to be able to focus more and make it easier to understand the material provided, with the help of media that makes students easy to understand about hydrocarbons. 
	The hypothesis testing shows that student learning outcomes with discovery learning models using computer animation are higher than learning outcomes taught with discovery learning models using concept maps media on hydrocarbon material. Based on the results obtained, it can be said that the use of learning models with computer animation to increase student learning outcomes is quite good because it can improve learning outcomes.

D. CONCLUSION AND ADVICE
	Based on the results of research conducted, several conclusions have been drawn: 
1. Student learning outcomes taught by applying discovery learning using concept maps and computer animation there are significant differences. This can be seen from the results of t-test analysis obtained tcount> ttable (5.56 <1.6671) at a significant level α = 0.05.
2. Based on the normalized gain data, the magnitude of the increase in student learning outcomes with discovery learning learning models using computer animation is 70% and the increase in learning outcomes using concept maps is 54%. The magnitude of the difference in the increase in student learning outcomes is 16%.
	Based on the conclusions from the results of the study, the authors suggest the following:
1. It is expected that prospective educators who want to apply discovery learning models with computer animation can use the time in accordance with what was planned in the learning implementation plan. 
2. It is expected that educators learn technology in the use of learning media in the learning process. 
3. To other researchers who will examine this research with different subjects this can be used as a comparative study in improving the quality of education, especially at chemistry subjects. 
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