	JIML

	Journal of Innovative Mathematics Learning	ISSN xxxx-xxxx (print)
	Volume 1, No. 1, March 2018	ISSN xxxx-xxxx (online)

DOI 10.XXXXX/jiml.vXiX.XX-XX
	

Last name Author-1, Last name Author-2 & Last name Author-3, Title Title Title Title …

Volume X, No. X, XXXXX 2018 pp XX-XXJIML

APPLICATION APPLICATION OF LEARNING BASED PROBLEMS TO INCREASE COMMUNICATION AND MATHEMATICAL CONNECTIONS AND STUDENTS 'LEARNING LEARNING MTS

Erik Taufiqurrohman 1, Jozua Sabandar2, Marthen Tapilouw 3

1  MTs Negeri 1 Subang
2  IKIP Siliwang
3  IKIP Siliwangi
1 ekman_s1@yahoo.co.id, 2 jsabandar@yahoo.com, 3 
[bookmark: _gjdgxs]
Abstract

The problem in this research is still the low of communication ability and mathematics connection and the independence of student learning MTs. This study aims to determine and examine whether the achievement and improvement of communication skills and mathematical connections and student learning independence using a problem-based approach is better than the learning by using ordinary learning, knowing the association between communication skills with mathematical connections, mathematical communication with learning independence and ability mathematical connection with the independence of learning both groups of students. This research uses quasi experimental research method with non equivalent control group design and using purposive sampling technique. The population of the research were the students of class VIII in one of MTs in Subang. The sample used was the students of class VIII E as the experimental class and VIII G as the control class. The data collection from this research is in the form of test and non-test. Both groups were given pretest and postes the ability of mathematical communication and questionnaires to measure students' learning independence. The form of test used is a test of the ability of communication and mathematical connections while to measure student learning independence using non-test instruments. The results showed that: the achievement and improvement of communication skills and mathematical connections and learning independence of students who received learning by using a problem-based approach is better than students who received regular learning. There is a strong association between communication skills with mathematical connections, mathematical communication with learning independence and mathematical connection ability with learning independence.
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INTRODUCTION

The ability of mathematical communication needs to be the focus of attention in learning mathematics, because through communication, students can organize and consolidate their mathematical thinking (NCTM, 2000a) and students can explore mathematical ideas (NCTM, 2000b). therefore based on Pugalee (2001), students need to be familiarized in learning to argue for each answer and respond to answers given by others, so that what is being learned becomes meaningful to it. this means the teacher should try to help her students to be able to communicate.
	The reality in the field shows that the results of mathematics learning in Indonesia in the aspect of mathematical communication is still low, Shadiq (2004) states that the learning process that occurs in the class does not improve the ability of high-level thinking. The above is indicated  by:
1. Based on TIMSS data in 2003 which states that the emphasis of learning in Indonesia is more on basic skills skills, but little or no emphasis is applied to the application of mathematics in the context of everyday life, mathematically and reasonably mathematically.
2. The time students use to develop problem solving skills is only 32% of all teaching and learning activities and almost all teachers provide routine and less challenging questions.
Similarly, the ability of students' mathematical connections, according to a number of studies (Sumarmo, 1987, Ruspiani, 2000, Yaniawati, 2001) in general the results of mathematics learning students in various aspects of mathematical thinking through various learning models are classified between low and good. One of the learning outcomes is a low mathematical connection ability of students. Ruspiani (2000) states that the ability of students in mathematical connections is still low, especially for the connection between mathematical topics.
In addition to view from the cognitive aspects Indicators of student success in learning obtained from the affective aspects of students in other words the attitude of students. Therefore the attitude of students in learning mathematics becomes important because mathematics will be well understood by students, if students have a positive attitude. Attitude is formed from the interaction experienced by individuals.
The lack of communication skills and mathematical connections and the independence of students' learning will affect the quality of student learning which has an impact on the low presentation of student learning in schools. One effort that can be done in reacting is the selection of the right model of learning. According to Ruseffendi (2006) one of the abilities that should be possessed by high school math teachers is able to demonstrate in the application of various methods and techniques of teaching in the field of study being taught. Based on this, it is necessary to apply a learning model that can improve communication skills and mathematical connections. one of the learning models that can stimulate high-level thinking in problem-oriented situations including learning how to learn, and can develop a classroom environment that allows open exchange of ideas is problem-based learning, problem-based learning may increase student activity in mathematical communication.
Problem-based learning is a strategy that begins by exposing students to real-life (authentic) or simulated problems so that students are required to think critically and place students as problem solving, so they are expected to be skilled in solving problems. In teacher-based learning it only helps and gives direction to students to find a concept, principle and develop certain mathematical competencies, so that students can be actively involved actively. Moffit (Ratnaningsih, 2003) states that problem-based learning can involve students actively learning optimally, enabling students to explore, observe, experiment, and problem-solving investigations that integrate the competencies and basic concepts of different "content areas".
Based on the above description that this study aims whether the application of problem-based approaches can improve communication skills and mathematical connections and self-reliance learning MTs students.
LITERATURE
1. Communication Skills Mathematical
Communications mathematically by Greenes and Schulman cited by Bansu irianto (2003) says that: "The communication of mathematics is the ability of students in: (1) express mathematical ideas through speech, writing, demonstrations, and describe it visually in type (3) construct, interpret and relate various representations of ideas and relationships. "
According to the ILOs-The Intended Learning Outcomes (in Armiati, 2009), mathematical communication is an important skill in mathematics that is the ability to express math ideas coherently to friends, teachers and others through spoken and written language.
Based on the above understanding it can be concluded that the ability of mathematical communication is an important skill in mathematics is the ability to express mathematical ideas coherently to friends, teachers and others through spoken and written language, students can illustrate various problems in language and mathematical statements and can solve the problem according to mathematical rules or rules. Communication that arise in the learning can be a communication between students or teacher communication with students. Reciprocal communication between teachers and students includes how teachers ask, and responds to students.
Indicators of students' ability in mathematical communication on learning mathematics according to NCTM (1989) can be seen from:
a. Ability to express mathematical ideas through oral, written, and demonstrate and visualize it;
b. Ability to understand, interpret, and evaluate Mathematical ideas both orally and in other visual forms;
c. Ability to use terms, mathematical notations and structures to present ideas, describe relationships and situational models.
Meanwhile, according to Sumarmo (2003) mathematical communication includes the ability of students to:
a. Connecting real objects, images, and diagrams into mathematical ideas;
b. Describe ideas, situations and mathematical relationships orally or in writing with real objects, drawings, graphs and algebra;
c. Declare everyday events in language or mathematical symbols;
d. Listening, discussing, and writing about mathematics;
e. Reading with written comprehension or written presentation;
f. Creating conjectures, formulating arguments, formulating definitions and generalizations;
g. Explain and make questions about mathematics that have been studied.
Based on the indicators presented above, the indicators to be used in this study are in accordance with the proposed by Sumarmo (2003) mathematical communication includes students' ability to:
a. Connect real objects, drawings, and diagrams into mathematical ideas;
b. Describe ideas, situations and mathematical relationships orally or in writing with real objects, drawings, graphs and algebra;
c. Stating the daily events in a language or mathematical symbol.
2. Mathematical Connection
According Sumarmo, 1994 connection comes from the word connection in English which means relationship. Connection in general is a relationship or linkage. Connection in relation to mathematics called mathematical connections can be interpreted as internally and externally connected. Internal linkage is the relation between mathematical concepts that relate to the mathematics itself and external relationships, namely the relationship between mathematics with everyday life.
Similarly According to Kusuma (2008) Ability Connection Mathematics is a person's ability to show internal and external relationships that include mathematical connections between mathematical topics, connections with other disciplines and connections with everyday life.
Based on the above understanding can be concluded that the mathematical connection is the ability of a person in showing internal and external relationships that include mathematical connections between mathematical topics, connections with other disciplines and connections with everyday life.
Sumarmo (2003) states several indicators of mathematical connection capabilities such as: seeking the relationship of various representations of concepts and procedures, understanding the relationship between mathematical topics, using mathematics in other fields of study or daily life; understand the relevance of the equivalence of the same concept or procedure; seeking connection of one procedure to another procedure in equivalent representation; using a connection between mathematical topics between mathematics and other topics.
Meanwhile, according to Kusuma (2008) indicator of mathematical connection capabilities are presented as follows:
a. Recognizing the equivalent representation of the same concept.
b. Recognize the relationship of a mathematical procedure to a representation of equivalent representation procedures.
c. Use and assess the interrelationships between mathematical topics and external mathematical relevance.
d. Using mathematics in everyday life.
Based on the description of the indicator on the above mathematical connection capability, the indicator of mathematical connection ability used in this research are:
a. Understanding the relationship between mathematical topics 
b. Applying relationship between mathematics topic and between mathematics topic with mathematics topic with other discipline topic 
c. Applying mathematics in other study or in everyday life.
3. Ability Independence Learning
According to Anton Sukarno (1989) Independence Learning is an attempt made to conduct learning activities in an independent way on the basis of his own motivation to master a certain material so that it can be used to solve the problems being faced. 
Desi susilowati (2009) describes the independence of learning as follows:
a. Students strive to increase responsibility in making decisions.
b. Independence is seen as a trait that already exists in every person and learning situation.
c. Independence does not mean to separate from others.
d. Independent learning can transfer the learning outcomes in the form of knowledge and skills in various situations.
e. Independent learners can involve resources and activities such as self-reading, group learning, practice and correspondence exercises.
f. The effective role of teachers in self-study is still possible such as dialogue with students, finding sources, evaluating results and developing critical thinking.
g. Some educational intuitions find ways to develop self-learning through open learning programs.
Based on the description of independence Learning above it can be concluded the independence of learning is an individual effort that leads to self-awareness of learning and all decisions, considerations related to learning activities self-cultivated so fully responsible in the learning process. The key there are three main steps, namely:
a. Design your own learning in accordance with its purpose.
b. Choosing a strategy and executing its learning design
c. Monitoring the progress of self learning, evaluating learning outcomes and comparing with certain standards.
According to Anton Sukarno (1989) indicators of student self-reliance are as follows:
a. Planning and selecting self-learning activities.
b. Take the initiative and push yourself to learn continuously.
c. Demanded responsible in learning.
d. Learning is critical, logical and full of openness.
e. Learn with confidence.
Sumarmo (2004) specifies indicators of learning independence as follows: 1) learning initiatives; 2) diagnose learning needs; 3) implements target and learning needs; 4) sees difficulties as challenges; 5) utilizes and seeks relevant sources; 6) selects and apply learning strategies, 7) evaluate the process and learning outcomes, and 8) have self-concept.
Based on the description of the indicators on the independence of learning above, the indicators used in this study are in accordance with Sumarmo (2004) as follows: 1) learning initiatives, 2) diagnose learning needs, 3) implementing targets and learning needs, 4) viewing difficulties as a challenge, 5) utilizing and finding relevant sources, 6) selecting and implementing learning strategies, 7) evaluating process and learning outcomes, and 8) having self-concept.
4. Problem-Based Learning Approach 
Nurhadi (2004) states that: "The problem-based learning approach is a learning that uses real-world problems as a context for students to learn about critical thinking and problem-solving skills and to acquire essential knowledge and concepts from subject matter" . In this case problem-based teaching is used to stimulate high-level thinking in problem-oriented situations.
According to Suyatno (2009) that: "The problem-based learning approach is the learning process that the starting point of learning starts based on the problems in the real life of the students is stimulated to study the problems based onprior knowledgeto create new knowledge and experience".
From the opinions of experts concluded the problem-based learning approach is a learning approach that uses the problem as a starting point of learning. While the problems that can be used as a means of learning is a matter that meets the context of the real world, which is familiar with the daily life of the students. Through these contextual problems the students rediscover the knowledge of essential concepts and ideas from the subject matter and build them into the cognitive structure.
According to Nurhadi; 2003 That: Problem-based learning is characterized as follows: the filing of problems or questions, focusing on interdisciplinary linkages, authentic inquiry, product / work and exhibiting, and collaboration.
Based on these characteristics and characteristics, problem-based learning has the goal:
a. To help students develop thinking skills and problem-solving skills
b. Learning the role of authentic adults
c. Being self-learner.
The problem-based approach has the learning steps to be referenced. In accordance with the opinion of Nurhadi (2004) problem-based learning consists of five main stages that begin with the teacher introduces students with a problem situation and ends with the presentation and analysis of student work. If the range of the problem is not too complex, then the five stages may be completed within two to three meetings. But for complex problems it may take a full year to get it done. 
The five stages can be presented in the table as follows.
	Stage
	Teacher Behavioral

	-1Stage
Student orientation onproblems
	Masterexplains learning objectives, explains the logistics required, poses phenomena or demonstrations or stories to raise issues, motivates students to engage in solving selected problems.

	Stage 2
Organizing students to learn
	Teachers help students to define and organize learning tasks related to the problem.

	Phase-3
Guiding individual and group inquiry
	Teachers encourage students to gather appropriate information, conduct experiments for explanations and problem solving.

	Stage 4
Developing and presentingwork
	Master'shelps students in planning and preparing appropriate works such as reports, videos, and models and helping them to share tasks with their friends.

	Stage-5
Analyze and evaluate the problem-solving process
	Teachers help students to reflect on or evaluate their inquiry and the processes they use.



METHOD

1. [bookmark: _30j0zll]Method and Research Design
The research method used in this study is a quasi experimental research method where sampling of 2 classes. The first class is given a mathematics lesson by using a problem-based approach, and the other Class is given mathematical learning using ordinary learning. Based on the above description, the research design according to Ruseffendi (2005) is as follows:   
O	  X	O      
--------------------
O		O
Description:
O 	= initial test = final test for communication skills and mathematical connections
X	= Learning by using problembased approaches
-	= = random sample selection (quasi experiment)
2. [bookmark: _1fob9te]Population and Sample
Population in this study are all students of MTs with the subject of the sample is two classes 7 in one MTs in Kabupaten Subang. The sample determination in this study is to first see the class groupings in high, medium, and low group qualifications. Then from each class group are taken two classes that are considered to represent high, medium and low group.
3. [bookmark: _3znysh7]Instrument Research
Instrument in this research are:
a. Test of mathematical communication ability,
b. Test of connection ability of matematik,
c. Questionnaire / attitude scale to measure independence learn.
The research instrument used in collecting test data. The form of the test is about the form of description with the reason of the description test can measure the communication ability and mathematical connection of students who really master the material with the no.
The test of the instrument is conducted with the intention to know whether or not Validity, Reliability, Differentiation and Tough Index are included. To see the calculation of good instrument requirements used the following formulas:
a. Validity 
b. Reliability
c. Power Different
d. [bookmark: _2et92p0]Index of Difficulties
4. Research Procedures
After doing a literature study on communication and mathematical connections, and problem-based approach then the next step is to conduct preliminary tests on experimental groups and control groups. This test is performed to determine the students' early ability in terms of communication skills and mathematical connections of students. In addition, preliminary tests were conducted to determine whether there was any improvement in communication skills and mathematical connections of students in both groups before and after the study. This research procedure is carried out with the following steps:
a. Stage Preparation
b. Implementation
c. Phase Evaluation Phase
5. [bookmark: _tyjcwt]Data Processing Procedure
All data in this research is processed by using software SPSS version 21.0 by using 95% confidence level. The steps in the data processing procedure are as follows:
a. Performing the Normality Test
b. Perform Homogeneity Test Variance
c. Conducting Two Similarity Test
Results RESEARCH AND DISCUSSION
1. OF RESEARCH RESULTS

In the following table presented recapitulation of communication ability test results and mathematical connections and student learning independence using a problem-based approach with students using ordinary learning.


Table 1
Recapitulation of test results Communication and Mathematical Connection as well as Student Learning Independence Using PBM and Ordinary
[image: ]
Note:
1. Experiment Class is a class that uses problem based learning.
2. The control class is a class that uses conventional learning
3. The ideal score for communication skills is 41, the ideal score for mathematical connection ability is 42, and the ideal score for learning independence is 100.
Based on table 4.1 above can be put forward some conclusions related to communication and connection capability mathematics and self-reliance of students of MTs, namely:
1. Overall pretest score of communication ability and mathematical connection of MTs students in the class whose learning using problem-based approach and conventional learning did not differ significantly.
2. For the achievement of mathematical communication ability of MTs students in the classroom whose learning using problem-based approach and conventional learning show difference. Overall, the achievement of mathematical communication ability of MTs students whose learning using problem-based approach with  = 18,641 (45,466%) was higher than that of students using the conventional approach with  = 16,513 (40,275%).
3. For the achievement of mathematical connection ability of MTs students in the classroom whose learning using problem-based approach and conventional learning show difference. Overall, the achievement of mathematical communication ability of MTs students whose learning using problem-based approach with  = 17,933 (42,698%) was lower than that of students with learning using conventional approach with  = 19,200 (45,714%). 
4. For n-Gain mathematical communication ability of MTs students with learning using problem-based approach with (g) = 0,54 higher than that of learning using ordinary learning (g) = 0,26. This can be seen through Diagram 4.5
5. For the learning independence from Table 4.1 it can be argued that overall learning achievement of MTs students whose learning using problem based approach  = 55,36 is higher than that of learning using conventional approach with  = 45,77 although the difference is relatively small.
Furthermore, to know the achievement and improvement of communication ability and mathematical connection of student hence must be analyzed difference of average from n-gain data with equality test of two mean. Before testing statistically, the normality and homogeneity test of average variance of n-gain score was first performed. In this research for statistical analysis of research using spss 21.0. normality test using Kolmogorov Sminov test.
Table 2
Whitney Man Test Results Posttest Score Mathematical Communication Skill[image: ]
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Table 3
Whitney Man Test Results Posttest Score Ability of Mathematical Connection
[image: ]
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From table 2 and 3 the sig value is shown. = 0,000 (Sig < 0.05) resulting in  being rejected and there is a significant difference in end-ability communication skills and class mathematical connections using problem-based learning with classes using ordinary learning at a significance level of 5%.
Likewise furthermore to know the achievement and improvement of student's learning independence hence have to be analyzed difference of mean from questionnaire data independence learn with equality test of two mean. 
Table 4
Whitney Man Test Results Posttest Score Mathematical Connection Ability[image: ]






From table 4 the sig value is shown. = 0,000 (Sig < 0.05) resulting in  being rejected and there is a difference in the independence of classroom learning using problem-based learning with classes using ordinary learning at a significance level of 5%.
Similarly, based on the results of research that there is an association between communication skills with mathematical connections with strong association group criteria. This means that if students have good mathematical communication skills then the student has a good mathematical connection ability as well. Likewise the medium and low in the communication then medium and low in the ability of students' mathematical connections.
The association between mathematical communication ability with learning independence is the same as mathematical communication ability with mathematical connection where there is association between communication ability and mathematical connection ability with student learning independence.
2. DISCUSSION OF RESULTS AND FINDINGS The
discussion of the following results is based on analysis and findings in the field. Furthermore, to contribute towards improvements if applying problem-based learning approaches, it should be noted that the positive things that support success and obstacles are put
a. forward'Mathematical communication ability
Based on the results of data processing above produces a pretest data analysis of experimental class and control class by using Kolmogorov-Smirnov and Mann-Whitney tests showing the significance value less than equal to the significance used then Ho rejected which means the sample came from a population not normally distributed. Because the experimental class and control class were from non-distributed populations, no homogeneity test of variance was performed but the two-a-test test using Mann-Whitney test was performed. Due to the significance value over a significant use of the Mann-Whitney test then Ho accepted, which means there is no difference between students' mathematical communication skills MTs whose learning will use the learning approaches and will use the conventional approach.
After the last meeting, the experimental class and control class are given posttest. Where posttest is done to determine the final ability of students after obtaining students after obtaining different learning where the experimental class using the problem-based approach and control class using ordinary learning. The average posttest value indicates that the experimental class is higher than the control class. 
The result of posttest data analysis of experimental class and control class using Kolmogorov-Smirnov and Mann-Whitney test. Where in the experimental class the significant value is more than the significant value used then Ho is accepted which means the sample comes from the normally distributed population. In contrast to the control class that indicates a significant value less than equal to the significant used, then Ho rejected which means the sample comes from a population that is not normally distributed then no homogeneity test of variance but directly tested two averages using Mann-Whitney test . Since the significance value is less than equal to the significance used from the Mann-Whitney test hence Ho rejected which means the achievement of mathematic communication ability of MTs students whose learning use with problem based approach is better than the learning using conventional approach.
The experimental data of experimental n-gain and experiment class were analyzed by Kolmogorov-Smirnov and Mann-Whitney test. Where in the experimental class the significant value is better than the significant value used then Ho is accepted which means the sample comes from the normal distributed population. Unlike the case with the control class that shows significant value less than equal to the significant used, then Ho rejected which means the sample comes from a population that is not normally distributed. Since the significance value is less than equal to the significance used from the Mann-Whitney test hence Ho rejected which means the achievement of mathematic communication ability of MTs students whose learning use with problem based approach is better than the learning using conventional approach.
Based on statistical descriptions and significant tests conducted showed that after the learning achievement and improvement of the ability of mathematical communication in the experimental class that learning using problem-based approach is better than the control class learning using conventional approach. 
Based on the data and facts contained above shows that the ability of mathematical communication can be increased by using a problem-based approach. hal ini sejalan dengan penelitian yang dilakukan oleh Sibuea (2015) mengatakan bahwa peningkatan kemampuan komunikasi matematis siswa yang diajarkan dengan pembelajaran berbasis masalah lebih tinggi daripada peningkatan kemampuan komunikasi matematis siswa yang diajarkan dengan pembelajaran biasa.
b. Kemampuan koneksi matematis
Pada kemampuan koneksi matematik tidak jauh berbeda dengan kemampuan komunikasi matematik bahwa penelitian pada kelas eksperimen dan kelas kontrol di awali dengan diberikan satu set soal pretest kemampuan komunikasi matematik yang terdiri dari 6 buah butir soal yang telah memenuhi indikator dari kemampuan komunikasi matematik. Hasilnya nilai rata-rata pretest kelas eksperimen dan kelas kontrol tergolong rendah. Hal ini menunjukkan bahwa kelas eksperimen dan kelas kontrol belum diberikan materi yang terdapat pada pretest. Untuk melihat nilai rata-rata kelas eksperimen dan kelas kontrol secara signifikan maka perlu dilakukan uji dua rata-rata.
Berdasarkan hasil pengolahan data di atas menghasilkan analisis data pretest kelas eksperimen dan kelas kontrol dengan menggunakan uji Kolmogorov-Smirnov dan Mann-Whitney. Nilai untuk kelas eksperimen menunjukkan nilai signifikansinya kurang dari sama dengan signifikan yang digunakan maka Ho ditolak yang artinya sampel berasal dari populasi yang tidak berdistribusi normal, sedangkan kelas kontrol nilai signifikansinya lebih dari signifikan yang digunakan maka Ho diterima yang artinya sampel berasal dari populasi yang berdistribusi normal . Karena kelas eksperimen berasal dari populasi tidak berditribusi normal dan kelas kontrol berasal dari populasi yang berdistribusi normal maka tidak dilakukan uji homogenitas varians akan tetapi langsung dilakukanuji dua rerata menggunakan uji Mann-Whitney. Karena nilai signifikansinya lebih darisignifikan yang digunakan dari pengujian Mann-Whitney maka Ho diterima yang artinya tidak terdapat perbedaan kemampuan koneksi matematik antara siswa MTs yang pembelajarannya akan menggunakan pendekatan dan yang pembelajarannya akan menggunakan pendekatan konvensional.
Setelah pertemuan terakhir dilakukan, maka kelas eksperimen dan kelas kontrol diberikan posttest. Dimana posttest ini dilakukan untuk mengetahui kemampuan akhir siswa setelah mendapatkan siswa setelah memperoleh pembelajaran yang berbeda dimana kelas eksperimen menggunakan pendekatan berbasis masalah dan kelas kontrol menggunakan pembelajaran biasa. Rata-rata nilai posttest menunjukkan bahwa kelas eksperimen lebih tinggi dibandingkan dengan kelas kontrol. 
Hasil analisis data posttest kelas eksperimen dan kelas kontrol dengan menggunakan uji Kolmogorov- Smirnov dan Mann-Whitney. Dimana pada kelas eksperimen nilai signifikannya lebih dari nilai signifikan yang digunakan maka Ho diterima yang artinya sampel berasal dari populasi yang berdistribusi normal. Berbeda dengan kelas kontrol yang menunjukkan nilai signifikannya kurang dari sama dengan signifikan yang digunakan, maka Ho ditolak yang artinya sampel berasal dari populasi yang tidak berdistribusi normal maka tidak dilakukan uji homogenitas varians akan tetapi langsung dilakukan uji dua rata-rata menggunakan uji Mann-Whitney. Karena nilai signifikannya kurang dari sama dengan signifikan yang digunakan dari pengujian Mann-Whitney maka Ho ditolak yang artinya pencapaian kemampuan koneksi matematik siswa MTs yang pembelajarannya menggunakan dengan pendekatan berbasis masalah lebih baik daripada yang pembelajarannya menggunakan pendekatan konvesional.
Selanjutnya dilakukan analisis data n-gain ternomalisasi kelas eksperimen dan kelas kontrol dengan menggunakan uji Kolmogorov-Smirnov dan Mann-Whitney. Dimana pada kelas eksperimen dan kelas kontrol nilai signifikannya kurang dari sama dengan nilai signifikan yang digunakan maka Ho ditolak yang artinya sampel berasal dari populasi yang tidak berdistribusi normal. Karena nilai signifikannya kurang dari sama dengan signifikan yang digunakan dari pengujian Mann-Whitney maka Ho ditolak yang artinya pencapaian kemampuan koneksi matematik siswa MTs yang pembelajarannya menggunakan dengan pendekatan berbasis masalah lebih baik daripada yang pembelajarannya menggunakan pendekatan konvesional.
Berdasarkan deskripsi statistik dan uji signifikan yang dilakukan menunjukkan bahwa setelah pembelajaran dilakukan pencapaian dan peningkatan kemampuan koneksi matematik pada kelas eksperimen yang pembelajarannya menggunakan pendekatan berbasis masalah lebih baik daripada kelas kontrol yang pembelajarannya menggunakan pendekatan konvensional. 
Berdasarkan data dan fakta yang termuat di atas menunjukkan bahwa kemampuan koneksi matematik dapat meningkat dengan menggunakan pendekatan berbasis masalah. Hal ini sejalan dengan beberapa penelitian menunjukkan bahwa PBL mampu meningkatkan kemampuan koneksi matematis (Purnama dan Sumarmo,2007)
c. Kemandirian Belajar siswa
Sama halnya kemampuan komunikasi dan koneksi matematika, untuk kemandirian belajarpun setelah proses pembelajaran dilakukan maka diberikan skala sikap kemandirian belajar pada kelas eksperimen dan kelas kontrol. Berdasarkan hasil pengolahan data secara statistik menghasilkan analisis data kemandirian belajar kelas eksperimen dan kelas kontrol dengan menggunakan Kolmogorov-Smirnov dan levente Test yang menunjukkan nilai signifikannya kurang dari nilai signifikan yang diginakan maka Ho ditolak yang artinya sampel berasal dari populasi yang tidak berdistribusi normal. Karena berasal dari populasi yang tidak berdistribusi normal maka tidak di uji homogen varians akan tetapi langsung uji dua rerata Mann-Whitney maka hasilnya Ho ditolak yang artinya tingkat kemandirian belajar siswa MTs yang menggunakan pendekatan berbasis masalah terdapat perbedaan yang kemandirian belajar kelas yang menggunakan pembelajaran berbasis masalah dengan kelas yang menggunakan pembelajaran biasa pada taraf signifikansi 5%. 
Hal ini sejalan dengan hasil penelitian Suhery (2013) yang mana diperoleh peningkatan kemandirian belajar siswa di kelas eksperimen yang diberi pembelajaran berbasis masalah sebesar 0,33. Namun, peningkatan kemandirian belajar siswa di kelas kontrol yaitu sebesar 0,185 dalam penelitian Suheri peningkatan kemandirian belajar siswa yang diberikan pembelajaran berbasis masalah lebih baik dari pada peningkatan kemandirian belajar siswa di kelas kontrol yang menggunakan pembelajaran biasa.
d. Kemampuan Komunikasi dan koneksi matematik serta kemandirian belajar berdasarkan KAM.
Dilihat dari tabel 1 dapat dilihat bahwa faktor pendekatan pembelajaran lebih berperan dibandingkan dengan KAM. Hal ini menunjukkan bahwa pembelajaran dengan menggunakan pendekatan berbasis masalah memiliki peranan besar terhadap kemampuan komunikasi dan koneksi matematik serta kemandirian belajar siswa.
Selain daripada itu, berdasarkan hasil analisis data dapat disimpulkan bahwa terdapat interaksi antara KAM dengan pendekatan pembelajaran baik kemampuan komunikasi da koneksi matematik serta kemandirian belajar siswa berdasarkan KAM dan pendekatan pembelajaran.
e. Interaksi antara KAM dengan Pendekatan Pembelajaran
Berdasarkan hasil penelitian yang dianalisis menggunakan uji anova dua jalur dapat disimpulkan bahwa terdapat interaksi yang signifikan antara KAM dengan pendekatan pembelajaran. Artinya terdapat perbedaan yang signifikan antara siswa yang pembelajarannya menggunakan pendekatan berbasis masalah pada KAM tinggi, sedang dan rendah dibandingkan dengan siswa yang menggunakan pembelajaran biasa untuk mengembangkan kemampuan komunikasi dan koneksi matematik serta kemandirian belajar siswa. Secara umum pendekatan berbasis masalah memberikan pengaruh yang signifikan terhadap KAM dalam mengembangkan kemampuan komunikasi dan koneksi matematik serta kemandirian belajar siswa.
f. Asosiasi antara komunikasi, koneksi matematis dan kemandirian belajar
Berdasarkan hasil penelitian bahwa terdapat asosiasi antara kemampuan komunikasi dengan koneksi matematik dengan kriteria kelompok asosiasi kuat. Ini artinya jika siswa memiliki kemampuan komunikasi matematik yang baik maka siswa tersebut memiliki kemampuan koneksi matematik yang baik pula. Begitupun yang sedang dan rendah di komunikasi maka sedang dan rendah pula di kemampuan koneksi matematik siswa.
Asosiasi antara kemampuan komunikasi matematik dengan kemandirian belajar sama seperti anatara kemampuan komunikasi matematik dengan koneksi matematik dimana terdapat asosiasi antara kemampuan komunikasi dan kemampuan koneksi matematik dengan kemandirian belajar siswa.
KESIMPULAN
Berdasarkan hasil analisis data dan pembahasan pada sebelumnya diperoleh kesimpulan sebagai berikut :
a. Pencapaian dan peningkatan kemampuan komunikasi dan koneksi matematik serta kemandirian belajar siswa MTs yang pembelajarannya menggunakan pendekatan berbasis masalah lebih baik dibandingkan dengan yang menggunakan pembelajaran biasa ditinjau dari kemampuan awalnya.
b. Terdapat asosiasi antara kemampuan komunikasi dan koneksi matematik serta kemandirian belajar siswa MTs baik di kelas yang menggunakan pendekatan berbasis masalah maupun di kelas yang menggunakan pembelajaran biasa.
SARAN
Berdasarkan kesimpulan di atas, maka penulis mengemukakan beberapa saran sebagai berikut:
1. Pembelajaran dengan menggunakan pendekatan berbasis masalah disarankan untuk diterapkan pada topik-topik matematika tertentu. Tetapi pembelajaran matematika dengan menggunakan pendekatan berbasis masalah memerlukan waktu yang lebih lama daripada pembelajaran biasa. 
2. Pembelajaran dengan menggunakan pendekatan berbasis masalah dapat dijadikan sebagai salah satu alternatif pendekatan pembelajaran dalam mengembangkan pembelajaran matematika di kelas, untuk meningkatkan kemampuan-kemampuan berfikir matematik.
3. Kemampuan komunikasi, koneksi matematis dan kemandirian belajar siswa dan kemampuan-kemampuan matematis lainnya adalah hal-hal yang sangat penting dalam pembelajaran matematika, maka kemampuan-kemampuan tersebut perlu diteliti dan dikembangkan mulai dari tingkat SD sampai PT
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