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Abstract 

Communication skills and dispositions is very important mathematical owned by students 

to solve problems concerning mathematical concepts. In this study, analyzed the 

differences increase communication skills and dispositions given mathematical model of 

problem based learning and discovery. The method used in this research isquasi 

experiment and sampling techniques performed with simple random sampling.Inferential 

analysis of data performed by analysis of covariance, The results showed that increased 

communication abilities were given a mathematical problem based learning models 

larger than the discovery at 12.61. This is evident from the difference in value of the 

constant regression model of problem based learning is 31.89 and discovery that is 

19.28, and increased by mathematical disposition of problem based learning models 

larger than the discovery of 12.41, This is evident from the difference score regression 

equation constant problem based learning models that 42.69 is greater than the discovery 

that 30.28, 

Keywords: Improvement, Communication Capabilities, Disposition Mathematically, 

Problem Based Learning, Discovery 

 

INTRODUCTION  

In the content standards for units of primary and secondary education 

mathematics courses (National Education Minister Regulation No. 21 Year 2016 

concerning content standards) has stated that the mathematics courses should be 

offered to all learners from primary schools to equip students with the ability to 

think logically , analytical, communication, systematic, critical, and creative, as 

well as the ability to cooperate, Mathematics is one of the subjects taught in 

schools have an important role in the development of communication skills and 

students' mathematical disposition. Therefore, the mathematical communication 

skills are very important in the learning of mathematics. With regards to the 

importance of the mathematical communication, on learning of mathematics 

discovered problem is lack of communication and student mathematical 

disposition. 

Mathematical communication skills of students in Indonesia is still low. 

One indication of the difficulty in studying mathematics seen from the results of 

mathematical learning Indonesian, international survey results regarding the 

achievement of student learning outcomes Indonesia can be seen from the test 

results of the PISA (Program for International Student Assessment). According to 

the OECD, the results of PISA 2006 stated that Indonesia was rated 50th out of 57 
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participating countries with an average score of 391. The results of PISA 2009, 

Indonesia was ranked 61st out of 65 countries participating with an average score 

of 371 and final results PISA 2012, Indonesia was ranked 64th out of 65 

participating countries with an average score of 375, while the average score of 

500 international annually. From the results of the PISA study can be concluded 

that the results of students' mathematics learning in Indonesia is still low and even 

student achievement in Indonesia from year to year decline. Students still have the 

ability in mathematics, especially communication skills and the student has not 

regularly or used to work on the problems that are required to think more highly. 

Based on the bank on the fact the above problems, it is necessary to look for a 

model or approach to learning that can improve the ability of mathematical 

problem solving. One model of learning in a creative, innovative and effective in 

improving their communication skills and dispositions math students will 

researchers do is to use problem based learning model of learning and discovery. 

Students still have the ability in mathematics, especially communication skills and 

the student has not regularly or used to work on the problems that are required to 

think more highly. Based on the bank on the fact the above problems, it is 

necessary to look for a model or approach to learning that can improve the ability 

of mathematical problem solving. One model of learning in a creative, innovative 

and effective in improving their communication skills and dispositions math 

students will researchers do is to use problem based learning model of learning 

and discovery. Students still have the ability in mathematics, especially 

communication skills and the student has not regularly or used to work on the 

problems that are required to think more highly. Based on the bank on the fact the 

above problems, it is necessary to look for a model or approach to learning that 

can improve the ability of mathematical problem solving. One model of learning 

in a creative, innovative and effective in improving their communication skills 

and dispositions math students will researchers do is to use problem based 

learning model of learning and discovery. 

As revealed earlier study by Marzuki (2017) to study differences in the 

problem solving and communication between students who were given a math 

problem based learning model with the discovery that the problem based learning 

(problem-based learning) can improve students' mathematical communication 

skills. Average communication skills students acquire mathematical problem-

based learning model is 75.06, and the average communication skills students 

acquire mathematical discovery learning model is 49.56. Qodariyah and Eti 

(2018) with the title of the study to develop communication skills and 

mathematical disposition junior high school students through discovery learning 

concludes that the achievement and improvement of communication capabilities 

mathematics and mathematical disposition discovery learning students getting 

better learning than students who received conventional learning. Sovian, Sri and 

Sehatta (2018) with the title of the study students' mathematical communication 

skills and dispositions to learning model of discovery. Based on analysis of these 

data, conclude that there is the influence of students' mathematical communication 

skills and dispositions to learning discovery learning. With the increased capacity 

of 18% of the study before the given model of discovery learning.From the above 

description, the researchers interested in conducting research with the title 
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"Differences in Improvement Communications And Disposition Mathematically 

Students Who Given Problem Based Learning Model With Discovery. 

 

METHODE 

This research was conducted at Al-Hidayah junior class VII which is located 

Jalan Lt. Sujono Gang College No. 4 Bandar Selamat Kec. Medan Tembung –

Kota Medan. The research activities conducted in  second semester of the school 

year of 2015/2016, the implementation is planned to take place in mid-April until 

May for 8 sessions (16 hours of lessons = 16 x 40 minutes) for each class of 

samples. The population in this study were all students of class VII Al-Hidayah 

field consisting of four classes that total students is 128 students. Sampling 

technique in this study conducted by random technique (simple random 

sampling). Random techniques (simple random sampling) is a technique that is 

done in a random sampling of the research. Thus, the samples in this study is a 

class VII-2 were 30 students and VII-3 amounted to 30 students. Class VII-2 uses 

problem based learning model learning and class VII-3 using the learning model 

of discovery. 

This experimental study consisted of three phases: first, the preparation 

phase. At this stage, starting with the introduction are used to obtain the 

identification of the problem, formulation of the problem and required literature. 

So it can be determined that the study device used. Second, the preparatory phase 

of research begins with a device consisting of (1) learning model, (2) learning 

tools such as lesson plans, teaching materials and LAS, (3) research instruments. 

Furthermore, the election of the experimental class 1 and class 2 experiments as 

research subjects. Learning devices before tested beyond the first sample validated 

by a competent expert.Inferential statistical analysis was used to test in this study 

using analysis of covariance. The data will be analyzed in this study is the result 

of the pretest (prior knowledge of students) as concomitant variables and post-test 

results (end capability) as the dependent variable. The use of covariance analysis 

resulting in this study using concomitant variables as independent variables 

difficult to control but can be measured simultaneously with the dependent 

variable. 

The description of the lines of inquiry that has been described above, can 

be described as follows: 
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Figure 1. 

 

Figure 1. Flow 

RESULTS AND DISCUSSIONS  

 The results of pre-test students' mathematical communication skills can be 

seen that the average pretest experimental class students problem based learning 

and discovery experiment different classes for each indicator communication. On 

average aspect declared the situation or image into a mathematical idea for an 

experimental class of problem based learning and classroom 8.34 7 experimental 

discovery, interpreting aspects of mathematical ideas into a written mathematical 

model experimental class of problem based learning 5.07 and discovery 

experiment class 4, 17 aspects of calculating problems solving and the concluding 

the experimental class problem based learning 4 and class discovery experiments 

3.1 while the overall aspects of the experimental class of problem based learning 

41.04 and 16.33 discovery experimental class. The average yield of the 

experimental class students' post test problem based learning and discovery 

experiment different classes for each indicator communication. On average aspect 
declared the situation or image into a mathematical idea for an experimental class 

of problem based learning 11.17 and 7.77 experimental class discovery, planning 

aspect interpret mathematical ideas written into the mathematical model 

experimental class of problem based learning 11.04 and experimental class 

discovery 8.8, aspects of calculating the completion of the problem and 
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concluding the experimental class problem based learning 12,14 and 8.6 while the 

overall aspects of the experimental class of problem based learning 34.35 and 

25.17 discovery experimental class. 

The increase in each of the indicators in terms of overall higher in grade 

students are taught through discovery learning than classroom learning are taught 

through learning problem based learning. On the indicator says image or situation 

into a mathematical idea average N-Gain in problem based learning class is 0,084 

while the class was 0,007. While the indicator to interpret the mathematical idea 

into a mathematical model, the average N-gain on problem based learning class is 

0,025 while the discovery class is 0.453. In calculating the indicator of problem 

solving, the average N-gain on problem based learning class is 0,062 while the 

discovery class is 0.565. More details can be seen in Table 1 below. 

Table 1. Data Improved Mathematical Communications for Every Indicators 

The average N-Gain disposition second mathematical learning groups that 

problem based learning and discovery for students of high category are 

respectively 0.323 and 0.295 with a standard deviation of 0.172 and 0.173. As for 

the category of being an average student-Gain N was lower than the high category 

students in learning problem based learning and discovery classes are 0.306 and 

0.196 with a standard deviation of 0.128 and 0.223. Similarly, the lower category 

of students who have the highest N-Gain of the low category students and 

students of high category with the acquisition of N-Gain respectively are 0.342 

and 0.333 with a standard deviation of 0.266 and 0.200. For the category of KAM 

was an increase in students' mathematical disposition higher on discovery learning 

than KAM medium and high categories in students by learning through problem-

based learning and discovery. Descriptive there are some conclusions concerning: 

Increased disposition of each of the indicators in terms of overall higher 

student in the classes taught by teaching problem based learning rather than 

classroom taught through discovery learning. On the confidence indicator the 

average N-Gain in problem based learning class is 0.216 while class discovery. is 

0,025. While the flexibility indicator, the average N-gain in the problem based 

learning class is 0.102 while the discovery class is 0.014. On the persistence 

indicator, the average N-gain in the problem based learning class is 0.115 while 

the Discovery class is 0.016 and on the curiosity indicator, the average N-gain in 

the problem based learning class is 0.078 while the Discovery class. Is 0.022, and 
on a reflective indicator, the average N-gain in the problem-based learning class is 

0.022 while the Discovery class is 0.011, the average application N-gain indicator 

in the problem based learning class is 0.156 while the discovery class is 0.023. 

The average Curiosity N-gain indicator in the problem based learning class is 

0.135 while the Discovery class is 0.019. In detail can be seen in Table 2 below 

Indicator learning 

Problem Based 

Learning 

Discovery 

Stating image or situation into mathematical 

ideas 

0,084 0.007 

Interpret the mathematical idea into a 

mathematical model 

0,025 .453 

Performing calculations to resolve issues 0,062 0.565 
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Table 2 Data Improvement Disposition Mathematically for Every Indicators 

Indicator learning 

Problem Based Learning Discovery 

Confidence .116 0,025 

flexibility 0.102 0,014 

Perseverance 0,115 0,016 

curiosity 0.078 0,022 

reflective 0,022 0,001 

Application 0,156 0,023 

Appreciation 0.135 0,019 

To see the difference in the learning model of problem based learning and 

disvovery to improve communication skills and dispositions matesmtis students 

do with covariance test. The regression model obtained for the previous 

mathematical communication skills for this class of problem based learning 

ekprimen is Y
1E = 31.89 + 0.140 X

1E , and the regression equation for experiment 

class disvovery is Y
2E  = 19.82 + 0.374 X

2E ,Based on the linearity and 

parallelism test results met the regression model to examine differences in 

mathematical communication students who are taught by teaching problem-based 

learning with students taught by discovery learning. can be analyzed by analysis 

of variance Anacova as a modification. For the analysis the hypothesis formulated 

by guessing the distance both linear regression lines discovery experimental group 

and the experimental group problem based learning from each score the final 

assay results from the average score of the final test of the experimental group 

problem based learning and the final test scores of the experimental group 

discovery. 

From the results of calculations for communication skills in Table 4.3 

obtained F

 = 

)(

)(

adj

adj

MSE

MSTR
 =

11,19

398,136
= 7.14 and by Table F, for   = 5% is 

obtained F ( )61:1,95,0
= 4.00. means F


F ( )61:1,95,0

so that H 0  : r 1 = r 2 = 0 is rejected. 

This means that there is a significant difference between students' mathematical 

communication skills which are subject to treatment learning problem based 

learning and students who are subject to discovery. To test the hypothesis that 

some of the required values are summarized in Table 3 below: 

Table 3 Analysis of covariance for Complete Design Communications 

Mathematical Ability 

Source of variation Sums of Squares or Products Df 

X Y XY 

Treatments 769.467  1209.368  408.934 1 

Error 864.168 2400.168 566.168 58 

Total 1633.635 3609.536 975.102 59 

Source of variation adjusted SS  Adjust $$ ed Df  

Treatments 136, 398 1 136.398 
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Error 1108.435 57 19.11 

Total 1244.833 58  

Mathematical communication skills gained significant value pretest 

(0.010) <0.05, then it can be concluded that the 95% confidence level, the results 

of the pretest posttest influenced by the ability of the student before being given 

learning problem based learning and discovery. Therefore, the error can be 

corrected by the value of the pretest as a covariate / covariance. While the results 

of the calculation of mathematical communication experimental class of problem 

based learning and discovery experiment class briefly described in Table 4 as 

follows: 

Table 4 Analysis of covariance Mathematical Communications 

Source 

Type III Sum of 

Squares Df mean Square F Sig. 

corrected Model 1396.815a 2 698 407 35 915 .000 

Intercept 6320.886 1 6320.886 325 044 .000 

Pretest 136 398 1 136 398 7014 .010 

Class 1019.894 1 1019.894 52 447 .000 

Error 1108.435 57 19 446   

Total 55609.000 60    

corrected Total 2505.250 59    

a. R Squared =, 558 (Adjusted R Squared =, 542) 

Data result from the initial test and final test students' mathematical 

disposition regression equation for experiment grade problem based learning and 

discovery experiment class Y
1E = 42.691 + 0.531 X

1E , and the regression 

equation for experiment grade discovery is Y
2E  = 30.28 + 0,655X

2E ,
 F


 = 89.10 

and by Table F, for  = 5% is obtained: F (1-.05), (1, n-2) = F (0,95), (1, 28) = 

4.2. means F

  F (0,95), (1, 28), H 0 rejected and accepted H a , This means that 

there is a positive effect (significance) the results of the initial test students' 

mathematical disposition (X) towards the end of the test results of students (Y) for 

the experimental class of problem based learning and discovery experiment class. 

The F test, for the disposition of problem based learning mathematical and 

experimental class discovery and class discovery experiments obtained F count 

was 30.691 with a significance level of 0.000. Because the probability (0.000) is 

much smaller than 0.05, meaning that both the linear regression model is not the 

same or differ significantly. While the results of test calculations mathematical 

similarity coefficient and disposition of problem based learning experimental 

class and experimental class discovery. From the results of calculations for 

the ability the disposition of the acquired F

 = 

)(

)(

adj

adj

MSE

MSTR
 =

19,52

028,582
 = 11.16 and 

by Table F, for   = 5% is obtained F ( )61:1,95,0
= 4.00. means F


 F ( )61:1,95,0

so that 

H 0  : r 1= r 2 = 0 is rejected. This means that there is a significant difference 
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between students' mathematical disposition capabilities are subject to treatment 

learning problem based learning and students who are subject to discovery 

learning. While the results of calculation of mathematical disposition 

experimental class of problem based learning and students who are subject to 

discovery learning using SPSS briefly described as follows: 

The ability of a mathematical disposition obtained significant value pretest 

(0,002) <0.05, then it can be concluded that the 95% confidence level, the results 

of the pretest posttest influenced by the ability of the student before being given 

learning problem based learning and discovery. Therefore, the error can be 

corrected by the value of the pretest as a covariate / covariance. While the results 

of the calculation of mathematical communication experimental class of problem 

based learning and discovery experiment class briefly described in Table 5 as 

follows: 

Table 5. Mathematical analysis of covariance Communications 

Source 

Type III Sum 

of Squares Df mean Square F Sig. 

corrected Model 1907.428a 2 953 714 17 956 .000 

Intercept 532 867 1 532 867 10 032 .002 

Pretest 582 028 1 582 028 10 958 .002 

Class 199 734 1 199 734 3,760 .057 

Error 3027.506 57 53 114   

Total 329364.000 60    

corrected Total 4934.933 59    

a. R Squared =, 387 (Adjusted R Squared =, 365) 

From the calculation, the increase in mathematical communication ability 

of students taught through problem based learning models are higher than students 

taught through discovery. Students who followed the students' mathematical 

communication skills are taught through the model has been used to actively solve 

problems thinking individually to get the concept. Because learning is not just a 

transfer of knowledge from teacher to student, but a process that is conditioned or 

attempted by teachers, so that students are active in a variety of ways to build their 

own knowledge. In line with Piaget that emphasizes the importance of motivation 

and facilitation of students by teachers. In order for a child's intellectual 

development can take place with the optimal then they need to be motivated and 

facilitated to build theories that explain the world around. In the model problem 

based learning teachers are required to facilitate and encourage students to be 

actively involved in the learning process so that they are able to develop 

knowledge for themselves. 

 Based on the analysis of data on the average pretest and posttest scores 

were then calculated for an increase in second grade, by model of problem based 

learning obtain N-Gain mean score of 0.337 and for classroom learning by 

discovery obtain N-Gain mean score of 0.124. The results of analysis of 

covariance calculation. This indicates that there are significant differences and at 

the above hypothesis is the difference in heights of the two regression lines are 



            Nusantara Hasana Journal  
                  Volume 2 No. 2 (Juli 2022), Page: 204-214 

                 E-ISSN : 2798-1428 

 

212 
 

affected by the constant regression. Altitude regression lines describe student 

learning outcomes, namely when X = 0, the regression equation for mathematical 

communication of problem based learning class learning is obtained Y = 31.89 

and the regression equation of learning discovery class learning is obtained Y = 

19.82. Means it can be concluded that there are differences in the improvement of 

mathematical communication between students who are given problem based 

learning with discovery learning on the subject matter of square and rectangular. 

From the calculation, the increase in mathematical disposition of the students 

taught through problem based learning is higher than students taught through 

discovery. Students who follow the teaching of problem based learning has been 

used to actively solve problems thinking individually to get the concept. Because 

the learning process is not just a transfer of knowledge from teacher to student, 

but a process that is conditioned or attempted by teachers, so that students are 

active in a variety of ways to build their own knowledge so that confidence is 

greatly increased. Based on the analysis of data on the average pretest and posttest 

scores were then calculated for enhancement (N-Gain) both classes, classes taught 

through problem based learning models obtained a mean score of N-Gain 0.340, 

The results of analysis of covariance calculation for mathematical 

disposition capabilities gained significant value pretest (0,002) <0.05, then it can 

be concluded that the 95% confidence level, the results of the pretest posttest 

influenced by the ability of the student before being given learning problem based 

learning. This indicates that there are significant differences and at the above 

hypothesis is the difference in heights of the two regression lines are affected by 

the constant regression. Altitude regression lines describe student learning 

outcomes, namely when X = 0, then the regression equation for the disposition of 

class mathematical problem based learning instructional obtain Y = 42.69 and 

regression equation discovery learning learning classroom obtain Y = 30.28. 

 

CONCLUSION 

  There are differences between students' mathematical communication 

improvement by learning problem based learningwith discovery and there is a 

difference between the mathematical dispositions increase student learning by 

problem-based learning by discovery. 

 

REFERENCES  

Atallah, F. et al. (2010). Learners 'and teachers' conceptions and dispositions of 

mathematics from a Middle Eastern perspective. Journal of US-China 

Education Review. 7 (8). 

Berti, OS (2015). Experimentation Learning Model Problem Based Learning, 

Discovery Learning and Cooperative Learning Students Seen From 

Interpersonal Intelligence. Electronic Journal of Mathematics Education. 3 

(6): 587-598 matter.http://jurnal.fkip.uns.ac.id, September 2015. 

Castronova, J. (2002). Discovery learning for the 21st century: What is it and how 

does it compare to traditional learning in effectiveness in the 21st century 

?. Literature Reviews, Action Research Exchange (ARE) .1 (2). 

http://jurnal.fkip.uns.ac.id/


            Nusantara Hasana Journal  
                  Volume 2 No. 2 (Juli 2022), Page: 204-214 

                 E-ISSN : 2798-1428 

 

213 
 

Etherington, MB (2011). Primary Investigative Science: A Problem-based 

Learning Approach. Australian Journal of TeacherEducation: Trinity 

Western University. 36 (9). 

Ghada, M. (2007). The Disposition Of The Undergraduate University Nursing 

Students Toward Critical Thinking. Journal of faculty of Nursing, 

Alexandria University. 6 (2): 74-85. 

Giancarlo, CA and Facione. PA (2001). A Look across Four Years at the 

Disposition toward Critical Thinking Among Undergraduate Students The 

Journal of General Education. 50 (1): 29-55. 

Indra Y. Listiad A. (2015). Comparative Study of Learning Outcomes Using 

Problem Based Learning Model Learning by Discovery Learning Lesson 

On Accounting at SMK N 2 Nganjuk. Journal of Accounting Education. 3 

(3): 1-6. 

Isaac, S .. et al. (2015). Implementation of Problem Based Learning: A Review 

On the Challenges. International Journal of Education and Research Vol. 3 

No. 8 August 2015. The Faculty of Economics and Management of 

Universiti Kebangsaan Malaysia. September 2015 

Joolingen, WR Van. (1999). Cognitive tools for discovery learning. International 

Journal of Artificial Intelligence in Education: Graduate School of 

Teaching and Learning, University of Amsterdam. 10: 385-39. 

Kadir. (2013). Mathematical Communication Skills of Junior Secondary School 

Students in Coastal Areas. Journal of Technology Social Sciences. 63 (2): 

77.  

Marlina, et al. (2014). Upgrades Communications and Self-Efficacy Junior High 

School Students Using Discursive Approach. Didactic Journal of 

Mathematics. University of Syiah Kuala.1 (1): 35-45. 

National Council of Teachers of Mathematics (NCTM). (2000). Handbook of 

research Mathematics Teaching and Learning. Editors: Douglas A. 

Grows USA: Macmilan Library Reference. 

Neter, J. (1974). Applied Linear Statistical Models. Illions: Richard D. Erwin, 

INC. 

Qadarites, L. Eti, E. (2015). Developing Communication Skills and Dispositions 

Math Junior High School Students Learning Through Discovery. Scientific 

Journal of Mathematical Study Program STKIP Siliwangi Bandung, Vol 4 

(2). 

Ramadhani, R. (2014). Effect of whole brain teaching strategies to motivate 

learning and mathematical communication skills of students in primary 

school. Thesis SPS UPI Bandung: Unpublished. 

Richard E. Mayer. (2004) Should There Be a Three-Strikes Rule Against 

PurenDiscovery Learning? The Case for Guided Methods of 

Instruction.University of California, Santa Barbar. 59 (1). 14-19. 

Rusman. (2010). Models - Model Pembebajaran. Jakarta: King Grafindo Persada. 

Sefalianti, Berta. (2014). Guided Inquiry Approach Toward Implementation of 

Communication Ability and Disposition Mathematically Students. Journal 

of Education and Teaching. Open University. Vol 1 (2). 

Supriojono, A. (2009). Cooperative Learning: Theory and Applications PAIKEM 

.. Jakarta: Echoes Persada. 



            Nusantara Hasana Journal  
                  Volume 2 No. 2 (Juli 2022), Page: 204-214 

                 E-ISSN : 2798-1428 

 

214 
 

Smith, M & Cook, K. (2012). Attendance and Achievement in Problem-based 

Learning: The Value of Scaffolding. Interdisciplinary Journal of Problem-

Based Learning, 6 (1). 

Susanto, A. (2013). Teaching and Learning Theory. Jakarta: Kencana. 

Sugiyono. (2010). Quantitative Research Methods, Qualitative and R & D. 

Bandung: Alfabeta. 

Divine order, M. (2012). Discovery Learning Strategy and Mental Vocational 

Skill. Yogyakarta: Diva Press 

Tandailing, E. (2011). The Enhancement of Mathematical Communication and 

Self-Regulated Learning of Senior High School Students Through PQ4R 

Strategy accompanied by Refutation Text Reading. Department of 

Mathematics Education. State University of Yogyakarta, July 21-23, 2011. 

Temel, S. (2014). The effects of problem-based learning on pre-service teachers' 

critical thinking dispositions and perceptions of problem-solving ability. 

South African Journal of Education: Department of Chemistry Education, 

Hacettepe University, Turkey. 34 (1). 

Trianto. (2009). Designing Innovative Model Pmbelajaran-Progressive. Jakarta: 

Prenada Media Group. 

Law of the Republic of Indonesia Number 23 of 2003 on Education System. 

 

 

  

 

 

 

 

 


