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FOREWORD FROM CHAIRPERSON OF ICMSCSME 2015

Assalamu ‘alaikum warahmatullahi wabarakatuh
And sincerely greetings to all.

It is my great pleasure to welcome all our invited
4 speakers and participants to International Conference
on Mathematics, Statistics, Computer Sciences, and
Mathematics Educations 2015 (ICMSCSME 2015)
jointly organized by Mathematics Department
N, Faculty of Mathematics & Natural Sciences
8 Hasanuddin ~ University, ~ and  Indonesian
Mathematical Society (IndoMS) Sulawesi Region.

L\

The conference is attended by around 200
participants, they are from Nepal, Philippines, India, Slovakia, Malaysia,
and Indonesia.

It is hoped that the ICMSCSME 2015 will catalyze and increase academic
and research collaborations between institutions involved, internationally
and also locally. I sincerely hope that this will spur further advancement of
scientific research and fruitful collaborations between organizations.

Finally, 1 would like to congratulate all the speakers and participants for
their participation in this ICMSCSME 2015. On behalf of the conferences
organizing committee, | would like to take this opportunity to thank all who
have contributed either directly of indirectly to the success of the event for
their generous contributions.

Finally, to all ICMSCSME 2015 committee thumbs up for a job well done.
May Allah’s blessing be upon you, Aamin.

Thank you,
Wassalam,

Dr. Nurdin
Chair of ICMSCSME 2015
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FOREWORD BY DEAN OF MATHEMATICS AND NATURAL
SCIENCES FACULTY HASANUDDIN UNIVERSITY

I would like to congratulate the Mathematics Department, Mathematics and
Natural Sciences Faculty, Hasanuddin University and Indonesian Mathematical
Society Region Sulawesi (IndoMS) for successfully organizing this joint
conference of the International Conference on Mathematics, Statistics, Computer
Sciences, and Education Mathematics 2015 (ICMSCSEM-2015) and the South
East Asian Mathematical Society School (SEAMS School) on Coding and Graphs
2015.

| give me great pleasure to welcome all distinguished guests, invited speakers,
invited lecturer, and participants to UNHAS and Makassar Indonesia. For some of
you, this visit may probably be your first visit to Makassar and 1 wish you
SELAMAT DATANG. | hope your brief visit to Makassar, in particular Makassar
will be a memorable and fruitful one.

UNHAS is committed towards fulfilling the strategy set forth in the National
Higher Education Plan for Indonesia Higher Education Institution. This
conference demonstrates the commitment of UNHAS to promote
internationalization as one of its main agenda. International research collaboration
commitment includes collaboration in building new findings, teaching, and
learning, and service activities to create opportunities for collaborative efforts,
thus enhancing research and possible research exchange.

It is the aspiration of UNHAS to be an established research university and
UNHAS is continuously promoting international research collaboration. |
sincerely hope that this joint conference will be a platform where international
research collaborations can be fostered and consequently nurtured.

Hopefully is of benefit to all readers.

Yours faithfully,

Dr.Eng. Amiruddin



Proceeding of International Conference on Mathematics, Statistics, Computer
Sciences, and Mathematics Education (ICMSCSME) 2015
ISBN 978-602-72198-2-3

L0 T 3 N I
o 28 0 N ] e ii
TABLE OF CONTENTS ..cciiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieciececnciacaenns v
KEYNOTE SPEECH

Ismail Mohd and Ahmad Kadri Junoh, Non Usury Model For Conventional And
Islamic Banking System
.......................................................................................... 1-19
Stephanus Suwarsono, Involving Culture in the Teaching and Learning of
Mathematics, as an Approach for Exploring and Understanding the Applications
of Mathematics

ORAL PRESENTATION
I. MATHEMATICS

M.1. Idha Sihwaningrum, Ari Wardayani, Suroto. Weak Type Inequality for
Maximal Operators on Morrey Spaces over Metric Measure Spaces
.......................................................................................... 29-33
M.2. M.Imran, Naimah. Aris Existence of global attractor in strongly
continuous semigroups {T;} that has Lyapunov function of a metric space

M.3. Marjo-Anne B., Acob, Loyola, Jean O. An Algorithm for Propagating
Graceful Trees Using the Adjacency Matrix of a Given Graceful Caterpillar
.......................................................................................... 41-48

M.4. Naimah Aris, A. Muh. Amil Siddik, Muh. Nur. The Existence of Global
Attractor for a Strongly Continuous Semigroup in Metric Space

M.6. Nur Illmiyah Djalal, Armin Lawi, Aidawayati Rangkuti. Supply Chain
Management 3-Echelon



Proceeding of International Conference on Mathematics, Statistics, Computer

Sciences, and Mathematics Education (ICMSCSME) 2015
ISBN 978-602-72198-2-3

M.7. Ratianingsih, R, Jaya, A.l, Santule, M.B. The Predator-Prey Model of
Fishery Cultivation in Conservation Zone with Top-Predator Attack

M.8. Usman Pagalay, Budimawan , Silvia Anggraini. The Stability Of
Harvesting Logistic Model On Fishery

Il. STATISTICS

S.1. Erna Tri Herdiani. Variance Vector Control Chart with Mean Square
Successive Difference Method (MSSD) To Monitoring Variability Multivariate
Control Process

S.2. Fatimah Ashara, Erna Tri Herdiani, and M. Saleh. Estimation Parameter of
Vector Autoregressive Model Using by Two Stage Least Square Method

S.3. Herianti, Anisa, Ladpoje. Multiple Imputation with PMM Method To
Estimate Missing Data On Nonresponse Item

S.4. Miftahuddin, Anisa K., Asma G. A Review of the Time Effects in the SST
Data using Modified GamboostLSS Models

S.5. Muflihah, Armin Lawi, Erna Tri Herdiani, Prediction of Rainfall by State
Space Model For Missing Data
........................................................................................ 108-112

I11. COMPUTER SCIENCE

SC.1. Heliawaty Hamrul, Hardiana. Data Warehouse Software To Support
Arrangement Of Standart 3 Borang Accreditation
...................................................................................................................... 113-121
SC.2. Loeky Haryanto, Nurdin. An algorithm for searching the total edge-
irregularity strength of the corona graph Pm®P, with minimal weights on the
edges of its subgraph Pm
......................................................................................... 122-132
SC.3 Monika S Rahayu, Armin Lawi, Sri Astuti Thamrin, The Comparison
Multiclass Classification Using Support Vector Machine.
......................................................................................... 133-144

Vi



Proceeding of International Conference on Mathematics, Statistics, Computer

Sciences, and Mathematics Education (ICMSCSME) 2015
ISBN 978-602-72198-2-3

SC.4. Octavian, Supri Bin Hj Amir, Armin Lawi, Determining of the Relations of
Specific Variables in Massive Database Using Association Rule Learning
......................................................................................... 145-152
SC.5. Rahmawati, Sri Astuti Thamrin, Armin Lawi, Kernel Bayesian-Based
Classification For Microarray Data
......................................................................................... 153-159
SC.6. Rini Anggraini, Armin Lawi, Sri Astuti Thamrin, Ensemble Support
Vector Machine Optimization Using Adaboost Algorithm
......................................................................................... 160-166

IV. MATHEMATICS EDUCATION

ME.1. Budi Nurwahyu, Tatag Y.E.S, St. Suwarsono. Students’ Concept Image
of Permutation and Combination viewed from Difference of Gender with High
Ability in Basic Mathematics
......................................................................................... 167-185
ME.2. Ety Tejo Dwi Cahyowati. The Reduction of Student Misperception in Set
Topic through Cognitive Conflic
......................................................................................... 186-191
ME.3. Georgina Maria Tinungki. The Role of Cooperative Learning Type
Team Assisted Individualization to Improve the Students’ Mathematics
Communication Ability in the Subject of Probability Theory
........................................................................................ 192-199

ME.4. Masduki, Rita Pramujiyanti Khotimah. An Error Analysis of Students to
Solve The First Order Differential Equations
......................................................................................... 200-205
ME.5. Muslimin, Muh. Hajarul Aswad A. Alternative Completion of Poverty in
Indonesia through Mudharabah
......................................................................................... 206-210
ME.6. Nasrullah. Using Daily Problems to Measure Math Literacy and
Characterise Mathematical Abilities for Students in South Sulawesi
......................................................................................... 211-218
ME.7. Nining Setyaningsih, Sri Rejeki dan Sri Sutarni. Developing A
Mathematics Instructional Model Based on RAKIR (Child Friendly, Innovative ,
Creative and Realistics)At Junior High School
......................................................................................... 219-227
ME.8. Rita Pramujiyanti Khotimah, Masduki . Problem Solving Ability of
Students to Solve Ordinary Differential Equations
........................................................................................ 228-235
ME.9. Saleh Haji, M. Ilham Abdullah. Developing Students’ Mathematical
Communication Through Realistic Mathematics Learning
......................................................................................... 236-244

vii


Yumiati
Highlight


Proceeding of International Conference on Mathematics, Statistics, Computer

Sciences, and Mathematics Education (ICMSCSME) 2015
ISBN 978-602-72198-2-3

ME.10. Sitti Busyrah Muchsin, Dwi’s Concept Understanding Concerning
Operation on Integer
......................................................................................... 245-250

ME.11. Sitti Maesarah. Analysis Mastery of Mathematics Teacher of
Implementation Curriculum 2013 in the Junior School
......................................................................................... 251-256
ME.12. Tedy Machmud, Sumarno Ismail, Nursia Bito. Development of PCL
Approach in Mathematics Learning Integrated with Character Education at Junior
High Schools in Gorontalo Province
......................................................................................... 257-263

ME.13. Yuda Satria Nugraha, The Effectiveness of Graph Theory’s Learning
Model Based on Decision-Making System Using Analytical Hierarchy Process
(AHP) (Case Study of Semester 1\VV-C Students Academic Year 2014/2015)

......................................................................................... 264-270

ME.14. Yumiati. The Application of Connecting, Organizing, Reflecting, and
Extending Learning in Enhancing Students’ Algebraic Thinking Skill
......................................................................................... 271-283

viii



Proceeding of International Conference on Mathematics, Statistics, Computer

Sciences, and Mathematics Education (ICMSCSME) 2015
ISBN 978-602-72198-2-3

Developing Students’ Mathematical Communication
Through Realistic Mathematics Learning

Dr. Saleh Haji, M.Pd.L, Dr. M. Ilham Abdullah, M.Pd.2

1 Post Graduate Program of Mathematics Education, Faculty of Education,
Bengkulu University
salehhaji25@gmail.com

2 post Graduate Program of Mathematics Education, Faculty of Education,
Bengkulu University
ilhamabdullah418@gmail.com

ABSTRACT

The purpose of this study is to determine the achievement and improvement of
students’ mathematical communication ability in Bengkulu City Junior High School
through realistic mathematics learning. The method used is a quasi-experimental non-
equivalent control group design. The results of this study as follows. The realistic
mathematics learning is more effective in the achievement and improvement of
students’ mathematical communication ability than conventional learning. The
magnitude of the achievement of students’ mathematical communication ability in
realistic mathematics learning is 63,96 and conventional learning is 47,46.
Meanwhile, the magnitude of the improvement of students’ mathematical
communication ability is realistic mathematics learning is 0,51 and conventional
learning is 0,24 .

Keyword: mathematical communication ability, realistic mathematics learning.

1. Introduction

The mathematical communication ability in secondary schools receive less
attention from teachers. Teachers tend to emphasize on numeracy, problem solving,
and reasoning. So that weak students' mathematical communication ability. Students
are less able to communicate mathematical ideas clearly and correctly, both orally
and in writing. Rohaeti [1] research results, Wihatma [2], Purniati [3] concluded that
the ability of mathematical communications junior secondary students is low.

The mathematical communication skills is one of the standards in the process
of learning mathematics in school. Van De Wall, Karp, Jennifer, and Williams [4]
suggested 5 standards in mathematics learning process are: 1. problem solving, 2.
reasoning and proof, 3. communication, 4. connection, and 5. representation. The
standard process communication capabilities provide restrictions on communication
aspects that are taught in school. The mathematical communication skills is the ability
of students to communicate mathematical ideas to others.

Baroody [5] explained that mathematics learning should help students to
communicate mathematical ideas through five aspects: representing, listening,
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reading, discussing, and writing. Baroody [5] also explained that the importance of
communication in the mathematics learning, because mathematics as language and
mathematics learning as a social activity. As a language, mathematics is used in
conveying the idea by using symbols and understanding which has a single meaning.
Mathematics is used in schools in mathematics produces a wide range of activities of
students and teachers in discussing mathematics. In addition to classroom activities
(schools), mathematics is also used by the communities in their social activities. As
in trading activity, agriculture, mining and others.

To overcome the disadvantages of students mathematical communication
abilty is necessary to change the learning, from conventional learning to non-
conventional learning. Firdaus [6] explained that the non-conventional learning
increases students' mathematical communication ability. One of the non-conventional
learning is realistic mathematics learning (RML). Considers that the realistic
mathematics learning of mathematics as a human activity. As an activity,
mathematics as a tool that allows the interaction between humans.

Some research indicates that the RML is able to enhance the students' learning

activities. Both physical and mental activity. Because RML includes a variety of
physical and mental activity. Such discussion, reflection, and discovery of concepts
and algorithms. Khasanah [7] found that the Indonesian Realistic Mathematics
Education (IRME) can increase student activity in learning around the flat and wide
awake. Likewise, research Al Muhari [8] produce that IRME can improve students'
creativity.
1.1. The Researc Problem
a. Is there an increase in students’ mathematical communication ability is

taught through realistic mathematics learning?
b. Is student achievement mathematical communication ability is taught

through realistic mathematics learning higher than conventional learning?

2. Theory
2.1 The Mathematical Communication Ability

Literally, the communication means of sending and receiving news or messages
between two or more people (Surayin [9]). This means, in communication contains
three components, namely the content of the message/news, the process of
sending/receiving messages, and the people who send/receive the message. In the
context of mathematics learning, the contents of the message/news in the
communication, namely mathematics. Suriasumantri [10] suggested that
mathematics is a language that symbolizes the meaning of a series of statements that
we want to convey. Shaped mathematical symbols that have specific meanings. These
symbols may include facts, concepts, principles and algorithms. Examples fact is
bilngan 7, variable as a concept, the pythagorean theorem as a principle, and steps to
resolve the arithmetic operation two numbers is an algorithm.

By the term, Greenes and Schulman [11] suggested a mathematical
understanding of communication as an ability to: a. stating mathematical ideas
through speech, writing, demonstration, and describe it visually, b. understand,
interpret, and assess the ideas presented in writing, verbal, or visual, c. construct,
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interpret, and connect the various representations of ideas and relationships. Based
on this understanding, mathematical communication more detail. The message
content/news in the form of mathematical ideas. The process of sending/receiving the
message content/news in the form of written, oral, representations. National Council
of Teachers of Mathematics [12] describes the shape of the communication process
mathematically as: create illustrations and interpretations, talk or discuss, listen or
hear, write, and read. Form of activity the process is declared, understand, interpret,
and connecting the message content (mathematics).

The mathematical communication abilty is an ability to communicate
mathematically. Hulukati [13], describes the communication of mathematics as a
student's ability to express, interpret, evaluate ideas and mathematical notation
through written, oral, and demonstrate it verbally. From understanding the
mathematical communications capabilities have characteristics. Sumarmo [14],
describes the characteristics of mathematical communication abilty as follows:

a. Make the connection real objects, drawings, and diagrams into a mathematical
idea.

b. Explaining ideas, situations and mathematical relationships orally and in writing
with real objects, images, graphics, and images.

c. Declare a daily occurrence in the language or mathematical symbols.

d. Listening, discussing, and writing about mathematics, reading with
understanding a mathematical representation.
Make a conjecture, make the argument, a definition and generalization.

f. Explain and make inquiries about mathematics.

Van De Wall, Karp, Jennifer, and William [4] sugested an indicator of the

ability of mathematical communications student at the school as follows:

a. Organinize student mathematical thinking through communication.

b. Communicating student mathematical thinking coherently and clearly to friends
teachers.

c. Analyze and evaluate the mathematical thinking.

d. Using the language of mathematical ideas precisely.

These indicators show the communication skills to a student or a teacher. While
the National Council of Teachers of Mathematics [12] describes indicators
mathematicak communication ability as follows:

a. Revealed the mathematical ideas in writing or verbally.
A definition and make generalitations.

Presenting mathematics with understanding.
Explaining mathematical questions.

Appreciate the power and beauty of mathematics.

According Hendriana [15], about the communication activities related to
activities reflecting mathematical cognitive processes, describing the procedure,
described metacognition, and communicate with others about mathematics. Activities
in mathematical communication is recorded mathematically and represent something

with the symbol. While communicates with mathematics as follows: mathematics as a
-238 -
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means of solving the problem, look for alternative solutions, interpret arguments, and
use mathematical problem solving.

2.2. The Realistic Mathematics Learning (Rml)

Haji and Abdullah [16] suggested learning realistic mathematics as a
systematic pattern in designing mathematical learning effective to achieve the goal of
learning mathematics by relying on the creativity of the students in doing doing
mathematics who view mathematics as a human activity through problem-solving
activities contextual, formulate models , linking various topics, interact with a variety
of sources, utilizing a variety of his own potential, discuss, reflect, take advantage of
the phenomenon of education, explore, and finally found the (invention) concepts
(principles) and mathematical algorithms. From that sense, has the characteristics of
realistic mathematics learning. Treffers [17] describes five characteristics of realistic
mathematics learning, namely: 1. The use of context, 2. The use of models, 3. The use
of students’, 4. The interactive character of teaching process, and 5. The
intertwinement of varios learning strands.

3. Methodology
3.1. Sample and Population
The sample is students of class Vlla SMPN 24 Bengkulu City consisting of 19
students. The sample comes from a population of students of class VII SMPN 24
Bengkulu City consisting of 85 students (Haji and Abdullah [16]).

3.2. Instrument Validity and Realibility

The mathematical communication ability test consists of 3 items. The results of
the analysis of mathematical communication ability tests using software Anates as
follows (Haji and Abdullah [16]): mean = 60.79, standard deviation = 22.75, XY
correlation = 0.71, reliability test = 0.83, item test = 3, and the number of subjects =
19.

3.3. Research Design
This study use a quasi-experimental design by the non-equivalent control group
(Cohen, Manion and Morrison [18]):
Experimental O1 X 02
Control 03 04
X is a treatment as realistic mathematics learnining.

3.4. Data Analysis

Analysis of the achievement of mathematical communication skills using Mann
Whitney test, if the data is not normally distributed. When the normal distribution of
data using t-test. Where as the improvement of communication mathematical ability
analysis using test N-Gein.
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4. Results and Discussion

5.1 The Increasing Students Mathematical Communication Abilty Through

Realistic Mathematics Learning

Hypothesis test results showed that there is an increase students mathematical
communication abilty taught through realistic mathematics learning. As shown in
Table 1. Increasing students mathematical communication abilty taught through the
learning of mathematics realistically is 0.51. While increasing communication skills
of students who are taught mathematics through conventional learning of 0.24.
Increasing students mathematical communication ability greater than the students
who are taught through conventional learning.

Tabel 1. Test Results of t-test

Average Sig.
Data Group N | Average ) t df Ho
Difference (2-way)
N-gain Experiment
27 0,51 .
Group 0,27 3,396 | 49 0,001 Rejected
N-gain Control Group | 24 0,24

Source: Haji and Abdullah [16]

The increasing students mathematical communication is taught through realistic

mathematics learning happen, because learning realistic mathematics to motivate

students to conduct discussions on their friends and teachers in solving contextual

problems and in finding a concept in mathematics. As in solving the following

problems, known integers 786 and -867. Where larger numbers? Why? As many as

95% of students who are taught through realistic mathematics learning the correct

answer to these problems. The results of their discussions as follows:

Student A : 786 is greater than -867, as a positive number greater than negative
numbers.

Student B : Try to point out that the positive numbers greater than negative
numbers.

Student A : Well, I would point out that the number 786 is greater than -867, using
the image of the number line as follows:

»
»

A

-867 0 786

Student B : Why -867 numbers located on the left number 786 and between the
two of these numbers are zeros?

Student A : Because the number -867 is a negative number, while the number 786
is a positive number. Numbers 0 outweigh the negative numbers and
smaller than positive numbers.

Student B : Oh, then I agree.
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A total of 73%, the students taught by conventional teaching experience
difficulty in resolving the matter. A total of 62%, the student answers incorrectly.
They say -867 is greater than 786. Since the number 8 at -867 is greater than the
number 7 at 786. The discussion activity in less developed conventional learning.
Generally, each student solved the problems.

4.2 The Achievement Students Mathematical Communication Ability Through

Realistic Mathematics Learning

Mann Whitney test results showed that accepting the hypothesis that there are
differences in the achievement of mathematical communication skills of students
taught using realistic mathematics learning with conventional learning. Achievement
of mathematical communication skills of students who are taught through realistic
mathematics learning is greater than students taught through conventional learning.
Mathematical communication skills of students who are taught through realistic
mathematics learning at 63.96, while students taught through conventional learning
at 47.46. This is shown in Table 2 below.

Table 2. Results of Mann-Whitney-Test

U Mann Sig.
Data Group Evarage Whitney z (2-way) Ho

Pretest of Experiments Group 32,33

221,500 -1,950 0,051 Received
Pretest of Control Group 32,00
Postets of Experiments Group 63,96

149,500 -3,306 0,001 Rejected
Postest of Control Group 47,46

Source: Haji and Abdullah [16]

The students mathematical communication ability who are taught through
realistic mathematics learning faster than students taught through conventional
learning. Due to the realistic mathematics learning, student reflection and discovery
activities. Through reflection, students have the opportunity to correct the error or
lack of inaccuracy in resolving a problem. The reflection of student activities
conducted by reviewing the things he had done. Students communicate with itself.
Similarly, the discovery activity. Students communicate with a friend or teacher. As
in finding the circumference of the triangle. Students use a rope to rounded triangular-
shaped object. So that the students concluded that the circumference of a triangle is
the sum of the three sides. Through this understanding, as much as 77% of students
can answer correctly the following question. The circumference of a long triangle
sides (a+ 6) cm, 28 cmand 12 cm is 180 cm. What is value of a? Answer that question
is a = 134. One way to answer that question as follows:
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The three sides of the triangle drawn in a line along the length.
(a+6)cm 28 cm 12 cm

a+6+28+12=180cm

6+28+12 =46

a =180-46 =134

Image increasing and achievement of mathematical communication ability who are
taught through realistic mathematics learning as well as through conventional
learning is shown in Figure 1 below.

70

60

50

40

Score

30

20

10

Pretest Posttest N-gain

B The Experiment Group  EThe Control Group

Figure 1. Increasing and Achievement Students
Mathematical Communication Ability
Source: Haji and Abdullah [16]

5. Conclusion and Suggestion

The results of this study are:

a. There is an increase of students mathematical communication ability are
taught through Realistic Mathematics Learning at 0.51.

b. The achievement of students mathematical communication ability taught
through Realistic Mathematics Learning higher than students taught through
Conventional Learning. Realistic Mathematics Learning achievement
through at 63.96, while the achievement by conventional learning at 47.46.
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