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Abstract

This research aims to examine the improvement of understanding ability and mathematical reasoning as well as the motivation of learning of junior high school students by discovery learning method conventional method. In addition, it aims to check the improvement of understanding ability and mathematical reasoning as well as the motivation of learning though junior high school students. This research was quasi experiment which was designed to nonequivalent control group. The study The population on this research was all the junior high school students of Cipeundeuy 2 Junior High School West Bandung Regency. The Sample was two classes of 7th grade students. The data was attained by understanding thinking and mathematical test which using material of algebraic form and questionnaire motivation to learn
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Abstrak

Penelitian ini bertujuan untuk mengetahui kemampuan berpikir pemahaman dan penalaran matematis serta motivasi belajar siswa SMP yang mendapat pembelajaran dengan menggunakan metode discovery learning, untuk mengetahui peningkatan kemampuan berpikir pemahaman dan penalaran matematis siswa SMP. Metode yang digunakan dalam penelitian ini adalah quasi eksperimen dengan desain kelompok kontrol tidak ekivalen (the nonequivalent control group design). Populasi pada penelitian adalah seluruh siswa kelas VII SMP 2 Cipeundeuy Kabupaten Bandung Barat. Sampel pada penelitian ini adalah dua kelas dari kelas VII, Data penelitian diperoleh melalui tes kemampuan berpikir pemahaman dan penalaran matematis siswa SMP dengan pokok bahasan bentuk aljabar dan angket motivasi belajar.

Kata Kunci: 	Pengaruh metode discovery learning, Kemampuan Berpikir Pemahaman Matematis, Kemampuan Berpikir Penalaran Matematis, Motivasi Belajar
	



INTRODUCTION
Through studies in SMP Negeri 2 Cipendeuy examination during this identified that the ability of understanding and reasoning and the motivation of motivation to learn is an aspect that needs to be studied. Research is conducted to follow up aspects of aspects that are considered necessary improvement so that there are changes in achievement in the future. The ability of understanding and mathematical reasoning are two fundamental aspects of mastery of mathematics lessons at junior secondary level in particular, and generally at the level of other educational units. The basic mathematical ability that learners have to have is the ability to understand mathematics before increasing to higher abilities.
Permendikbud Number 58 of 2014 on the basic framework and structure of the curriculum of 2013 SMP / MTs states that the 3rd core competence (knowledge) is: "Understanding knowledge (factual, conceptual, and procedural) based on their curiosity about science, technology, art, culture, related phenomena and visible eye events.) "shows the importance of mathematical understanding ability. This understanding ability is very fundamental, because with the understanding will be able to achieve the knowledge procedure. Understanding is understood from the word understanding (Sumarmo, 1987). Understanding is the level of ability that expects students to be able to understand the meaning or concepts, situations and facts that are known (Purwanto, 1994). Understanding is the ability to grasp meanings such as being able to express a material presented in another form that is understandable, capable of interpreting and able to classify it (Ernawati, 2003).
In addition to mathematical understanding, one of the other basic capital is that learners can do mathematical reasoning. The aspect of mathematical reasoning ability is one of the basic mathematical thinking skills as well as the ability of mathematical understanding, because the ability of mathematical reasoning is the ability to assemble the knowledge knowledge it has understood to be a new form of new knowledge that is more comprehensive. Reasoning is a form of thought (R.G. Soekadijo explains: 1979) that. As Suhartoyo Hardjosatoto and Endang Daruni Asdi give the definition of reasoning as follows, "Reasoning is the process of the human mind that tries to arrive at a new description of something or some other known information and the new description must be a sequence of continuation of something or some information "Reasoning (reasoning) as:" The process of thinking that seeks to relate known facts or known evidences to a conclusion ". More specifically, Fadjar Sadiq defines reason as an activity, a process or an activity of thinking to draw conclusions or to make a true new statement based on several statements whose truth has been proved or assumed before (Keraf in Fadjar Sadiq, 2007). the ability of mathematical reasoning is the ability to define conjectures in solving a problem and to explain or give reasons for a solution.
Encouragement of students to achieve the ability of mathematical thinking ability is of concern for this research. So the motivation to learn to see how far its relationship with its success in achieving the ability of mathematical ability studied. Basically motivation is a conscious effort to move, steer and maintain one's behavior so that he is motivated to act to do something to achieve a certain result or goal like Clayton Alderfer argues that the motivation to learn is the tendency of students in learning activities that are driven by the desire to achieve the best achievement or learning outcomes (H. Nashar, 2004).
The study was conducted using discovery learning method. Discovery learning method is a method of learning that arranges in such a way that students acquire knowledge by way of self-discovery. In learning discovery learning. activities or lessons designed so that students can discover concepts and principles through their own mental processes. In discovering concepts, students make observations, classify, make conjectures, explain, draw conclusions and so forth to find some concepts or principles. Discovery learning method is defined as a teaching procedure that emphasizes the teaching perseorang, manipulate the object before it comes to generalization. While Bruner states that children must play an active role in learning. Discovery learning that students do in the learning process, directed to find a concept or principle.


METHOD

This research was quasy experiments because subject of reasearch is not random but only class random. This research aims to observe the influence of treatment through class experiment. The treatment was using discovery learning method. Dependent variable is students’ critical and mathematical thinking ability.
The design of the experiment used was the nonequivalent control group design.  The design which is not equivalent  is out of group but it can be categorized to random group. Sample of the research are given pre-test. They were given the treatment and post-test was given after students give the treatments. Therefore, the design of the research as followed:
O     X    O
O            O
Note:						                 (Ruseffendi, 2010:53)
----- 	 : Unrandom sample
X	 : Treatment using discovery learning method
O	 : Critical and mathematical test (pre-test and post-test)
The population of this research was all of junior high school student in Bandung regency. While, the sample was not taken randomly, the author only take the sample from 2 classes of 7th grade at Cipeundeuy 2 Junior High School in West Bandung regency.

RESULTS AND DISCUSSION

Result and Analysis Two-way Annova

This research design quasi experiment using the experimental group method and the pretest-Postest control group.This research aims to discover the difference of understanding ability and mathematical reasoning as well as the motivation of learning between students who get the treatment using discovery learning method and regular students who don’t get any treatment.  
The type of test used is a written test in the form of a description to measure the extent to which improvements in understanding ability and mathematical reasoning are enhanced. The understanding ability and mathematical reasoning are a complex mathematical skill which using basic thinking such as logical thinking. So that, they can understand, analize dan evaluate themselves by interpreting any argument based on reasonable statement. As the result, they can decide what they believe.
Pre-test done before they get the treatment trough two classes, it aims to discover the pre-thinking both of two classes whether they same or not. Pos-test done after they get the treatment trough two classes, it aims to discover the pre-thinking both of two classes whether they same or not. As well as N gain, N Gain is the difference between pretest and posttest values ​​to see improvement in student achievement. In order to see the interaction between learning method and TKAS on the ability of understanding and mathematical reasoning, the statistic test is used by Annova Two way with the level of trust of 0.95 or the level of significance of learning method with TKAS on mathematical reasoning ability α = 0,05.
1. Data on pre-test, postes and N-Gain attained describe that the general understanding ability and mathematical presented in the following tables:
    Table 1. Description of Mathematical Understanding Ability 
	
	Min 
	Max
	Mean 
	SD
	Variance

	Pretest  Experiment
	2.00
	11.00
	5.400
	1.793
	3.214

	Postest Experiment
	10.00
	24.00
	12.267
	3.290
	10.823

	Pretest Control
	1.00
	6.00
	4.067
	1.285
	1.651

	Postest Control
	10.00
	23.00
	15.967
	3.157
	9.964


 
Table 2. Description of Data of Mathematical Understanding Ability base on 
N-Gain Score Taken from Every Learning Session
	 Grup
	Min 
	Max
	Mean 
	SD
	Category

	 Experiment
	0.25
	0.95
	0.6613
	0.1584
	Middle

	 Control
	0.25
	0.90
	0.5688
	0.1485
	Middle




Table 3. The Results of Hypothetical Test of Understanding Ability Using Two-Way Annova 
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	.356a
	5
	.071
	3.380
	.010

	Intercept
	19.941
	1
	19.941
	945.601
	.000

	Learning
	.065
	1
	.065
	3.088
	.085

	TKAS
	.222
	2
	.111
	5.256
	.008

	Learning * TKAS
	.005
	2
	.002
	.117
	.890

	Error
	1.139
	54
	.021
	
	

	Total
	24.191
	60
	
	
	

	Corrected Total
	1.495
	59
	
	
	



From table 3, it is obvious that for learning factor, the F value is 3.088 and the significance is 0,085. Because the value of significance is lower than significance  level 0,05, therefore H0 is rejected and H1 is accepted. It can be concluded that student learn with discovery learning method get higher than student learn without discovery learning method in understanding and mathematical ability. 

2. Data on pre-test, postes and N-Gain attained describe that the general reasoning ability and mathematical presented in the following tables:

    Table 1. Description of Mathematical Reasoning Ability 
	
	Min 
	Max
	Mean 
	SD
	Variance

	Pretest  Experiment
	2.00
	16.00
	6.400
	4.157
	11.941

	Postest Experiment
	10.00
	21.00
	15.70
	3.456
	10.823

	Pretest Control
	1.00
	9.00
	5.367
	2.632
	6.930

	Postest Control
	7.00
	19.00
	12.70
	3.843
	14.77


 
Table 2. Description of Data of Mathematical Reasoning Ability base on 
N-Gain Score Taken from Every Learning Session
	 Grup
	Min 
	Max
	Mean 
	SD
	Category

	 Experiment
	0.21
	0.75
	0.4988
	0.1547
	Middle

	 Control
	0.00
	0.71
	0.3567
	0.1874
	Middle






Table 3. The Results of Hypothetical Test of Reasoning Ability Using Two-Way Annova 
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	.607a
	5
	.121
	4.652
	.001

	Intercept
	10.069
	1
	10.069
	386.065
	.000

	Learning
	.152
	1
	.152
	5.830
	.019

	TKAS
	.233
	2
	.116
	4.460
	.016

	Learning * TKAS
	.108
	2
	.054
	2.079
	.135

	Error
	1.408
	54
	.026
	
	

	Total
	12.993
	60
	
	
	

	Corrected Total
	2.015
	59
	
	
	



From table 3, it is obvious that for learning factor, value F is 5.830 and value of significance is 0.019. Because the value of significance is lower than significance  level 0,05, therefore H0 is rejected and H1 is accepted. It can be concluded that student learn with discovery learning method get higher than student learn without discovery learning method in reasoning and mathematical ability.
3. The motivation of learning of junior high school students by discovery learning method and conventional method use. 
Measuring student learning motivation using questionnaire. Measuring student learning motivation using questionnaire given after completion of learning is done. Data on postes attained describe that the motivation of learning of junior high school students presented in the following tables:
Table 1. Description of Motivation to Learn
	
	Min
	Max
	Mean
	SD
	Variance

	Postest  Experiment
	81.00
	127.00
	110.33
	11.093
	123.057

	Postest Control
	82.00
	125.00
	102.57
	11.828
	139.909


 

Table 2. The Results of Hypothetical Test of Motivation to Learn Using Two-Way Annova 
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	1690.823a
	5
	338.165
	2.670
	.032

	Intercept
	577059.941
	1
	577059.941
	4555.718
	.000

	Learning
	686.952
	1
	686.952
	5.423
	.024

	TKAS
	703.087
	2
	351.543
	2.775
	.071

	Learning * TKAS
	4.582
	2
	2.291
	.018
	.982

	Error
	6840.027
	54
	126.667
	
	

	Total
	688427.000
	60
	
	
	

	Corrected Total
	8530.850
	59
	
	
	



From table 3, it is obvious that for learning factor, value F is 5.423 and value of significance is 0,024. Because the value of significance is lower than significance  level 0,05, therefore H0 is rejected and H1 is accepted. It can be concluded that student’s motivation to learn with discovery learning method get higher than student’s motivation to learn without discovery learning method.

Result and Analysis Chi square test
To know the association between variables in this study used Chi-Square test (X2) with the level of trust of 0.95 or significant level α = 0.05. Prior to the calculation of contingency association statistics, the data obtained are grouped according to the high, medium and low criteria of the predetermined score.
1. The following table presents the results of data processing regarding the variable ability of understanding and motivation to learn.
Table 1. Description of Association Statistics
Ability to Understand and Motivate Learning
	
	Motivation to Learn
	Total

	
	High
	Middle
	Low
	

	Understanding and Mathematical  Ability
	High
	7
	9
	0
	16

	
	Middle
	9
	24
	1
	34

	
	Low
	2
	8
	0
	10

	Total
	18
	41
	1
	60



The ability of high, medium or low mathematical understanding has a moderate learning motivation, meaning that learning motivation does not have a significant influence on the ability of mathematical understanding. Here Chi-Square test (X2).
Table 2. Chi-Square test (X)Ability to Understand and Motivate Learning
	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	2.814a
	4
	.589



Based on the data in Table 4:35 seen that Asymp. Sig. (2-sided) is 0.589, meets Asymp criteria. Sig (2 -sided)> 0.05 then H0 accepted means there is no significant relationship between the ability of understanding and motivation to learn.
2. The following table presents the results of data processing regarding students’ability of reasoning and motivation to learn.
Table 1. Description of Association Statistics
Ability to Reason and Motivate Learning
	
	Motivation to Learn
	Total

	
	High
	Middle
	Low
	

	Understanding and Mathematical  Ability
	High
	6
	4
	0
	10

	
	Middle
	7
	15
	1
	23

	
	Low
	5
	22
	0
	27

	Total
	18
	18
	41
	1




The ability of high and medium mathematical reasoning has motivation factors that influence learning. While the ability of low mathematical reasoning has a moderate learning motivation, which means good learning motivation but the achievement of mathematical reasoning ability has not been optimal. Chi-Square test (X2) is presented below.

Table 2. Chi-Square test (X)Ability to Understand and Motivate Learning
	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	7.687a
	4
	.104



Based on the data in Table 4.37 it is seen that Asymp. Sig. (2-sided) is 0.104, meets Asymp criteria. Sig (2 -sided) ≤ 0.05 then H0 rejected means there is no significant relationship between reasoning ability with learning motivation.

Discussion
In scientific learning model, a teacher prepares a set of teaching such as lesson plans, materials, worksheets, and evaluation/test. Teacher makes group of four or five students for each group where there are various students who have high, medium, and low intellegent. These groups are besed on daily test or academic achievement. On this stage, some of students took exception about the groups because that were not their intention. But, teacher ensured them that it was fair and reasonable.
After that, teacher introduced the stimulant material that will be discussed. It had to delivered on the topics of materials. At the first lesson, most students didn’t understand about the materials with using discovery learning method, but the next lesson some students understood about the topics . The learning process as synopsis of discovery learning consists of six phases as follows.
a. Stimulation
First of all at this stage the learner is confronted with something that creates his confusion, then proceeds to not generalize, in order to arouse the desire to investigate on his own. Teachers can also start by asking questions, reading suggestions, and other learning activities that lead to problem-solving preparation. Stimulation at this stage serves to provide a learning interaction condition that can develop and assist students in exploring materials.
b. Problem statement 
Teachers give students the opportunity to identify as much of the relevant issues agendas as the subject matter on the basis of stimulation results, then one of them is selected and formulated in the form of a hypothesis (temporary answer to the problem question).
c. Data collection 
As the exploration progresses, the teacher also gives the students the opportunity to gather as much information as is relevant to prove whether or not the hypothesis is correct. This stage serves to answer the questions or prove whether or not the hypothesis is true, so that students are given the opportunity to collect relevant information, reading literature, observing objects, interviewing with resource persons, doing their own tests and so on.
d. Data Processing 
Data processing is an activity to process data and information that has been obtained by students either through interviews, observation, and so forth, then interpreted. All reading information, interviews, observations, etc., are all processed, randomized, classified, tabulated, even if necessary calculated in a certain way and interpreted at a certain level of trust
e. Verification
This stage provides the students with the opportunity to conduct a careful examination in verifying whether or not the hypothesis has been established with alternative findings, related to the results of the data processing. According to Bruner, the learning process will run well and creatively if the teacher provides an opportunity for students to find a concept, theory, rule or understanding through the examples he encounters in his life.
f. Generalization (drawing conclusions)
This stage is the process of drawing a conclusion that can serve as a general principle and applies to all the same events or problems, taking into account the verification results. Based on the results of verification then formulated the principles underlying generalization.After having explanation of the learing topics, students are given worksheets to be done with their member of group. The worksheets contain some tasks which should be discussed about the shapes.
The worksheets guide the students to explore and comprehend the Maths concept independently. At the first and second lesson, the learning process didn’t run well. Many students tend to ask too much because they aren’t used to studying with the new model. Therefore, teacher gave guidance to comprehend the basic concept of the learning materials with gives a parable that delivers the student to the concept of the material he or she studies. So they can finished the worksheet and work in group. 
To make an effective learning process, teacher needs planning and preparing well especially in presenting worksheet and other alternatives if students asked the problems in learning. The question sentences given must more simply and tends to be more conceptual. Teacher continously helped students in explaining the questions on worksheets clearly. This help should be group not individual.         

Description about Understanding ability and mathematical reasoning of Student
Based on the post-test result, it showed that understanding ability and mathematical reasoning of students who had discovery learning method treatment were better than those students who got regular approach. As it shown by percentage point average of understanding ability and mathematical reasoning of students in control class is 67,9 % >57,4% .
This finding showed that learning maths with discovery learning method have good potentials to improve the understanding ability and mathematical reasoning through Junior High School students. 
Discovery learning method model direct students to enhance information or material that are discussing, able to ask themselves and explain it with their own words to understand the materials given. The last is students are able to compare, distinguish better and give possible solution of their problems.     
This instruction guides the students to think faster, more flexible (with various ideas), more original, and more elaborate in developing and enriching their opinion.
[bookmark: _GoBack]The suceed of learning with discovery learning method in improving understanding ability and mathematical reasoning of students occured since the discovery learning method can encourage students to participate in learning process. So that, the Maths ability will increase rapidly. This improvement will be more so far unless reasearcher or teacher get to be more patient in guiding their students especially Junior High School Students. Thus, management of time and class control management should make students enjoy learning in class.  
From the results of data if it can be seen that there is a significant difference in learning motivation between experimental class and control class. This means that the method of learning discovery learning method gives a significant influence on the motivation of junior high school students. While based on TKAS there is no significant difference in learning motivation between TKAS (high, medium, and low). The average learning motivation in the experimental class belongs to the high group as well as the average learning motivation in the control class is in the high group. This illustrates that the class of experiments whose learning using discovery learning method has no effect on students' learning motivation. The t test shows that the level of learning motivation among junior high school students whose learning using discovery learning method is better than those using conventional method.
The level of learning motivation in the experimental class is not the same as the control class, this is possible because students in the experimental class are more strongly motivated in learning mathematics than the control class. Students in the experimental class have a better learning awareness than the control class both the motivation that comes from within themselves as the desire to achieve better achievement of the control class From the results of data if it can be seen that there is a significant difference in learning motivation between experimental class and control class. This means that the method of learning discovery learning method gives a significant influence on the motivation of junior high school students. While based on TKAS there is no significant difference in learning motivation between TKAS (high, medium, and low). The average learning motivation in the experimental class belongs to the high group as well as the average learning motivation in the control class is in the high group. This illustrates that the class of experiments whose learning using discovery learning method has no effect on students' learning motivation. The t test shows that the level of learning motivation among junior high school students whose learning using discovery learning method is better than those using conventional method.
The level of learning motivation in the experimental class is not the same as the control class, this is possible because students in the experimental class are more strongly motivated in learning mathematics than the control class. Students in the experimental class have a better learning awareness than the control class both the motivation that comes from within themselves as the desire to achieve better achievement of the control class.
CONCLUSION 
Based on the research that was implemented about the influence of discovery learning method on understanding ability and mathematical reasoning as well as the motivation of learning through Junior High School Students. It could be concluded that students who get discovery learning method treatment on learning Maths have good understanding ability and mathematical reasoning as well as  the motivation of learning better than students who only get regular approach (non treatment). 
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