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PREFACE

These proceedings contain the full text of papers and talks presented in the
International Seminar on Mathematics Education and Graph Theory. This seminar was
held in conjunction with the International Workshop on Graph Masters. The workshop
was held on June 7-8, 2014, while the seminar was on June 9, 2014. These events were
organized by Islamic University of Malang (Unisma) in cooperation with Indonesian
Combinatorial Society (InaCombS).

The workshop and the seminar would not have been possible without the time
and energy put forth by the invited speakers. The invited speakers of the workshop
were: Mirka Miller, University of Newcastle, Australia; Joseph Miret, Universitat de
Lleida, Spain; Christian Mauduit, Institut de Mathematiques de Luminy, France; Edy
T. Baskoro, Bandung Institute of Technology, Indonesia; Surahmat Supangken,
Islamic University of Malang, Indonesia; Tri Atmojo, State University of Semarang,
Indonesia; and Purwanto, State University of Malang, Indonesia.

The invited speakers of the seminar were: Juddy Anne Osborn, University of
Newcastle, Australia and Abdur Rahman As’ari, State University of Malang,
Indonesia. The seminar was held on the area of mathematics education and graph
theory. The main themes of the mathematics education seminar include topics within
the following areas (but not limited to): philosophy of mathematics education,
curriculum development, learning methods and strategies, learning media, development
of teaching material, and assessment and evaluation of learning. The main themes
covered in graph theory seminar include topics within the following areas (but not
limited to): degree (diameter) problems, ramsey numbers, cycles in graphs, graph
labeling, dimensions of graphs, graph coloring, algorithmic graph theory, and
applications of graph theory in various fields.

We would like to thank you to the invited speakers and all presenters who have
submitted papers, for their valuable and inspiring presentation. A special appreciation
goes to: Surahmat Supangken, Rector of Unisma and Kiki Ariyanti Sugeng, the
President of InaCombS, who have made a lot of efforts to prepare this seminar.

We also do not forget to express our gratitude to Islamic University of Malang
(Unisma) for providing financial support, and to the Indonesian Combinatorial Society
(InaCombS) for the support. We hope that you had a great time and valuable experience
during the seminar in Malang.

Malang, July 22, 2014

Editors

ISBN 978-602-71141-0-4 iii



Proceedings of International Seminar on Mathematics Education and Graph Theory

TABLE OF CONTENTS

Preface __ iii
Table of Contents __ v

MATHEMATICS EDUCATION:
THEORETICAL (CONCEPTUAL) ARTICLES

OPTIMIZING PROBLEM SOLVING ACTIVITY FOR TEACHING MATHEMATICAL
THINKING
Abdur Rahman As’ari  ceeeseses 3-9

CONSTRUCTION THEORY OF CRITICAL THINKING AS PROCESS TOWARDS
REFRACTION THINKING IN MATHEMATICS
Anton Prayitno, Akbar Sutawidjaja, Subanji, Makbul Muksar ... 10-16

CONCEPT IMAGE AND CONCEPT DEFINITION OF A STUDENT’S CONCEPT
UNDERSTANDING
Budi Nurwahyu ... 1726

DEVELOPMENT OF TACIT KNOWLEDGE DIMENTION FOR MATHEMATICS
NOVICE TEACHERS
Edy Bambang Irawan — ......... 27-31

DEVELOPING THE STUDENT’S MATHEMATICAL REPRESENTATION
AND ABSTRACTION ABILITY THROUGH GUIDED DISCOVERY LEARNING
Eka Setyaningsih =~ .ecveens 32-38

IDENTIFICATION THE UNI-CONNECTED MATHEMATICAL THINKING PROCESS
IN MATH PROBLEM SOLVING
Elly Susanti, I Nengah Parta, Tjang Daniel Chandra ... 3949

BLENDED LEARNING AS A WAY TO OPTIMIZE SEMESTER CREDIT SYSTEM (SCS)
Hapizah .seens 50-55

MAKING MATHEMATICAL CONNECTIONS IN SOLVING CONTEXTUAL
MATHEMATICS PROBLEM: THEORETICAL REVIEW FROM THE PERSPECTIVE
OF IQ AND GENDER

Karim .aeeeeee 5664

THE ROLE OF LANGUAGE, LOGIC, AND MATH IN SCIENCE AND TECHNOLOGY
DEVELOPMENT
M. Kharis .eeeeee 6568

REPRESENTATION OF MATHEMATICAL CONCEPT IN THE DIFFERENT

PERSPECTIVE THEORY OF UNDERSTANDING
Mustangin =~ ... 69-77

ISBN 978-602-71141-0-4 v



Mathematics Education and Graph Theory

BUILD MATHEMATICAL KNOWLEDGE THROUGH PROBLEM-SOLVING
STRATEGY

Saleh Haji ~ coeeeees 78-81
NINE STRATEGIES OF CRITICAL THINKING DEVELOPMENT: A LITERATURE
REVIEW

Slamet .coeeeene 82-85

MATHEMATICS EDUCATION:
RESEARCH AND DEVELOPMENT ARTICLES

IMPLEMENTATION OF PROPS “FASKAL” TO RAISE ALGEBRA FACTORIZATION
CONCEPT IN AISIYAH ORPHANAGE SUMBERSARI - JEMBER DISTRICT
Abi Suwito  ceeeerene 89-94

THE PROFILE OF PROBLEM SOLVING ON OPEN ENDED PROBLEMS OF STUDENTS
WITH INTERMEDIATE LEVEL OF MATHEMATICS COMPETENCE
Agung Deddiliawan Ismail ... 95-99

METACOGNITIVE AWARENESS ASPECTS IN SOLVING ALGEBRA
Akhsanul In'am  .eeeeeeee 100-104

DEVELOPING SELF-RENEWAL CAPACITY SCALE BASED ON PACE MODEL
Andri Suryana ... 105-109

DIAGNOSTIC DIFFICULTY STUDENTS ORGANIZATION AT THE UNIVERSITY
OF GUNUNG JATI IN PROVING USING MATHEMATICAL INDUCTION
AND EFFORTS TO OVERCOME USING SCAFFOLDING

Azin Taufik ~ covseesns 110-116

CHARACTERISTICS OF THINKING PROCESSES OF ELEMENTARY SCHOOL
STUDENTS WITH MODERATE ABILITY IN MATHEMATICS PROBLEMS SOLVING
Baiduri .. 117-123

TEACHER’S KNOWLEDGE OF CONTENTS AND STUDENTS (KCS) ON
QUADRILATERALS: CASE STUDY
Bettisari Napitupulu ~ .ceeees 124-134

HOW TO IMPROVE STUDENTS’ ABILITY IN QUESTIONING BY ASKING THEIR
RESPONSIBILITY OF WHAT THEY LEARN
Budi Mulyono ... 135-139

TEACHING MATHEMATICS TO 0 — 1 YEAR OLD BABIES
Christine Wulandari = .ceeeeee. 140-155

DEVELOPMENT OF MATHEMATICS LEARNING MATERIALS WITH ANCHORED

INSTRUCTION MODEL FOR DISABILITY STUDENT IN INCLUSION CLASS
Dian Kristanti, Cholis Sa’dijah, Tjang Daniel Chandra ... 156175

vi ISBN 978-602-71141-0-4



Proceedings of International Seminar on Mathematics Education and Graph Theory

IMPLEMENTATION OF THE FIRST YEAR LESSON STUDY TO IMPROVE THE
LEARNING QUALITY IN MATHEMATICS EDUCATION STUDY PROGRAM
UNIVERSITY OF JEMBER

Dian Kurniati  ....eeee. 176-180

THE THINKING PROCESS OF JUNIOR HIGH SCHOOL STUDENTS
ON THE CONCEPT OF RECTANGLE REVIEWED BY THEIR COGNITIVE STYLES
Endah Budi Rahaju ... 181-190

BARRIERS TO STUDENT THINKING IN SOLVING THE PROBLEM OF FACTORING
ALGEBRAIC FORM BASED ON THE LEVEL OF ALGEBRAIC THINKING
AND SCAFFOLDING

Hairus Saleh, Ukhti Raudhatul Jannah ... 191-207

LEARNING MEDIA “PUTRI” IN IMPROVING TRIGONOMETRY LEARNING
OUTCOMES AT SMK (VOCATIONAL SCHOOL)
Hastini Ratna Dewi, Wiwik Sugiarti = ... 208-217

METHOD OF INDUCTION IN THE PROCESS OF MASTERING CALCULUS
IN MECHANICS
Hendra Gunawan  .eeeeses 218223

THE REFLECTIVE THINKING STUDENT WITH LOGIC APPROACH IN PROBLEMS
SOLVING OF SPEED, DISTANCE, AND TIME
Hery Suharna, Subanji, Toto Nusantara  ...eee. 224-228

DEVELOPING RESEARCH INSTRUMENTS FOR PROFILING COGNITIVE
PROCESSES OF STUDENT IN CONSTRUCTING MATHEMATICAL CONJECTURE
FROM INDUCTION PROBLEMS

1 Wayan Puja Astawa e 229-236

THE PROFILE OF REASONING SCHOOLGIRLS ELEMENTARY SCHOOL WHO
HAVE HIGH MATHEMATICS ABILITY IN PROBLEMS SOLVING OF FRACTION
Iis Holisin® ~ eeeeeee 237-246

A COGNITIVE LOAD OF THE SEVENTH GRADE STUDENTS IN TEACHING
MATHEMATICS AT SMP NEGERI 3 MALANG
Isbadar Nursit ......... 247-253

THE DEVELOPMENT OF INSTRUMENTS TO IDENTIFIY CRITICAL THINKING
SKILL OF JUNIOR HIGH SCHOOL STUDENTS IN SOLVING CRITICAL THINKING
MATHEMATICS PROBLEMS

Ismail ......... 254-265

DEVELOPING A MATHEMATICS MODULE WITH CONTEXTUAL APPROACH AND
ISLAMIC VALUES USING ADOBE FLASH CS3 AS A MATHEMATICS LEARNING
RESOURCE FOR STUDENTS IN SMP/MTS

Mulin Nu'man, Ibrahim  ...eeeeee 266-285

DESIGNING VIDEOS OBSERVATIONS PROJECT THROUGH SCIENTIFIC
APPROACH WITH AUTHENTIC ASSESSMENT TO INTEGRATE STUDENTS’
KNOWLEDGES IN MATHEMATICS TEACHING AND LEARNING

Nurcholif Diah Sri Lestari ~ weeeenne 286-295

ISBN 978-602-71141-0-4 vii



Mathematics Education and Graph Theory

DEVELOPING SELF EFFICACY SCALE WITH THE ORIENTATION OF WEB-ASSISTED
BRAIN-BASED LEARNING
Nuriana Rachmani Dewi (Nino Adhi) ... 296-301

TEACHER’S INTERACTION PROCESS IN ASSISTING STUDENTS OF SMAN 10
MALANG TO CONSTRUCT CONCEPT OF COMPREHENSION IN PROBABILITY
MATERIAL

Ratna Widyastuti ... 302-313

THE ANALYSIS OF STUDENTS DIFFICULTIES IN SOLVING PROBLEMS OF SET
Rohana  ceeeeees 314-321

MATHEMATICS LEARNING BY MIND MAPPING METHOD
Ryan Angga Pratama, Alhamidun =~ ..., 322-327

CHARACTERIZATION OF ALGEBRAIC THINKING Process OF STUDENTS
IN PATTERN GENERALIZING BASED APOS THEORY
Siti Inganah, Purwanto, Subanji, Swasono Rahardjo ... 328-337

MATHEMATICAL COMMUNICATION PROFILE OF FEMALE-FIELD INDEPENDENT
STUDENT OF JUNIOR HIGH SCHOOL IN SOLVING PROBLEM
Sudi Prayitno e 338-344

THE EFFECTS OF REALISTIC MATHEMATICS EDUCATION AND STUDENTS’
COGNITIVE DEVELOPMENT LEVELS ON THE UNDERSTANDING OF CONCEPTS
AND THE ABILITY IN SOLVING MATHEMATIC PROBLEMS BY JUNIOR HIGH
SCHOOL STUDENTS

Sunismi = .eveeens 345-359

THE IMPROVEMENT OF STUDENT UNDERSTANDS OF ADDITION

AND REDUCTION FRACTION CONCEPT THROUGH REALISTIC MATHEMATIC
EDUCATION (RME) WITH MANIPULATIVE MATERIALS IN THE 4TH GRADE
OF SDN GADANG I MALANG

Surya Sari Faradiba  ......... 360-364
RESEARCH INSTRUMENT DEVELOPMENT OF STUDENTS’ REASONING PROCESS
IN PROVING THEOREM

Susanah  ..eeeees 365377

PROFILE OF STUDENT'S INTUITION IN THE ANALISYS OF THE VAN HIELE LEVEL
IN GEOMETRY PROBLEM SOLVING
Susilo Bekti  veeeens 378-387

STUDENT’S FOLDING BACK WHICH HAS A TENDENCY ON CONCEPTUAL
KNOWLEDGE IN UNDERSTANDING LIMIT DEFINITION
SUSISWO  eeeeecene 388-403

DEVELOPING TEACHING REALISTIC MATHEMATIC INTERACTIVE HANDBOOK

ON STATISTICS SETTING ON ISLAMIC BOARDING SCHOOL OF IX GRADE MTs
Suwarno = ceeeene 404413

viii ISBN 978-602-71141-0-4



Proceedings of International Seminar on Mathematics Education and Graph Theory

INSTRUCTIONAL MATERIALS DEVELOPMENT ON CALCULUS II COURSE USING
MATHEMATICS MOBILE LEARNING (MML) APPLICATION
Sunismi, Abdul Halim Fathani ........ 414429

PATTERN AND STRUCTURE MATHEMATICS AWARENESS CONTRIBUTED
TO NUMBER SENSE EARLY CHILDHOOD
Timbul Yuwono  ...eeee. 430437

MIDDLE SCHOOL STUDENTS’ COVARIATIONAL REASONING IN CONSTRUCTING
GRAPH OF FUNCTION
Ulumul Umah, Abdur Rahman As ari, I Made Sulandra ......... 438-448

THE ANALYSIS ON STUDENTS’ ERRORS IN SOLVING MATHEMATICAL WORD
PROBLEMS OF CUBE AND BLOCK MATERIALS BASED ON THE STAGES OF
NEWMAN’S ERROR ANALYSIS

Umi Farihah, Moh Nashihudin ........ 449457

SIGNIFICANCE TRAINING OF PEDAGOGICAL AND PROFESSIONAL COMPETENCY
THROUGH PEER LESSON METHOD IN DISCRETE MATHEMATICS SUBJECT
Wasilatul Murtafiah ... 458468

THE DEVELOPMENT OF MATHEMATICS E-PORTFOLIO ASSESSMENT MODEL FOR
SENIOR HIGH SCHOOL
Zainal Abidin, Sikky El Walida  ......... 469476

PROCESS OF SPATIAL REASONING ON VOCATIONAL STUDENT HIGH ABILITY
IN CONSTRUCTION CUBE (CASE STUDY ON STUDENTS WHO HAVING HIGH
SPATIAL ABILITY)

Zuraidah ... 477488

GRAPH THEORY

GRACEFUL LABELING ON BAT GRAPH B;(n,7,s)
Annisa Dini Handayani, Kiki A Sugeng ....... 491494

THE ANALYSIS OF AIR CIRCULATION ON COFFEE PLANTATION BASED
ON THE LEVEL OF PLANTS ROUGHNESS AND DIAMOND LADDER
GRAPHCROPPING PATTERN USING FINITE VOLUME METHOD

Arif Fatahillah, Dafik, Ervin Eka Riastutik, Susanto ... 495498

DEVELOPING MST, TSP, AND VRP APPLICATION
Darmawan Satyananda ......... 499-508

SUPER (a,d)-VERTEX ANTIMAGIC TOTAL LABELING ON DIRECTED CYCLE GRAPH
Devi Eka Wardani Meganingtyas, Dafik, Slamin ......... 509-515

SPECTRUM OF ANTIADJACENCY MATRIX OF SOME UNDIRECTED GRAPHS
Fitri Alyani, Kiki A Sugeng ... 516-519

ISBN 978-602-71141-0-4 ix



Mathematics Education and Graph Theory

THE LOCATING CHROMATIC NUMBER OF STRONG PRODUCT OF COMPLETE
GRAPH AND OTHER GRAPH
L A. Purwasih, E. T. Baskoro, M. Baca, H. Assiyatun, D. Suprijanto ......... 520-523

THE CHARACTERISTICS OF CRITICAL SET IN EDGE MAGIC TOTAL LABELING
ON BANANA TREE GRAPH
Irham Taufiq, Triyani, Siti Rahmah Nurshiami ... 524-527

VERTEX COLORING BY TOTAL LABELINGS OF SUN, WHEEL AND PRISM GRAPHS
Isnaini Rosyida, Widodo, Ch. Rini Indrati, Kiki A. Sugeng ... 528-533

ON DISCONNECTED RAMSEY (3K,,K;)-MINIMAL GRAPHS
Kristiana Wijaya, Edy Tri Baskoro, Hilda Assiyatun, Djoko Suprijanto ... 534-537

TEACHING COMBINATORIAL GAMES INTERACTIVELY USING MAPLETS
Loeky Haryanto, Arnensih Alimuddin ... 538-546

THE AIR FLOW ANALYSIS OF COFFEE PLANTATION BASED ON CROPS PLANTING
PATTERN OF THE TRIANGULAR GRID AND SHACKLE OF WHEEL GRAPHS BY
USING A FINITE VOLUME METHOD

M. Nurrohim, Dafik, Arif Fatahillah, Moch. Avel Romanza P., Susanto ........ 547-550

ON THE DOMINATION NUMBER AND CHROMATIC NUMBER OF FLAKE GRAPH
Mohammad Nafie Jauhari  ......... 551-554

SUPER (a,d) -EDGE ANTIMAGIC TOTAL LABELING OF SNAIL GRAPH
Novian Riskiana Dewi, Dafik, Susi Setiawani — ..ceeees 555458

TOTAL EDGE IRREGULARITY STRENGTH OF LAMPION GRAPH
Nuris Hisan Nazula, Slamin, Dafik ... 559-562

SUPER (a,d)-EDGE-ANTIMAGIC TOTAL LABELING OF UFO GRAPH
Reni Umilasari, Dafik, Slamin — ...eeuee 563-568

CHARACTERISTIC STUDIES OF SOLUTION THE MULTIPLE TRIP VEHICLE
ROUTING PROBLEM (MTVRP) AND ITS APPLICATION IN OPTIMIZATION
OF DISTRIBUTION PROBLEM

Sapti Wahyuningsih, Darmawan Satyananda ... 569-578

ONE TOUCH DRAWING FOR ANDROID-BASED GRAPH THEORY LEARNING
Sikky El Walida ~ ......... 579-582

VERTEX MAGIC TOTAL LABELING ON SUNS DIGRAPH
Yuni Listiana, Darmaji, Slamin  ......... 583-589

X ISBN 978-602-71141-0-4



Mathematics Education

PROCEEDINGS OF INTERNATIONAL SEMINAR
ON MATHEMATICS EDUCATION AND GRAPH THEORY

Theoretical (Conceptual) Articles



Mathematics Education

PROCEEDINGS OF INTERNATIONAL SEMINAR
ON MATHEMATICS EDUCATION AND GRAPH THEORY

Theoretical (C onceptual) Articles



Mathematics Education and Graph Theory

BUILD MATHEMATICAL KNOWLEDGE
THROUGH PROBLEM-SOLVING STRATEGY

Saleh Haji
Mathematics Education Graduate Program at Bengkulu University
salehhaji25@gmail.com

Abstract

Currently, mathematics learning strategies can not develop students mathematical knowledge in
Junior High School. Mathematical knowledge consists of conceptual and procedural knowledge.
Therefore, it is necessary to change the strategy-oriented learning mathematics problem solving.
Because the problems have an important role in mathematics. The strategy is a problem solving
strategy which consists of four steps are understanding the problem, devising a plan, carrying

out the plan, and looking back.

Keywords: Mathematical Knowledge, Problem-Solving Strategy

INTRODUCTION

Nasional Research Council of America
recommends about mathematical knowledge or
mathematical skills that should be developed in
schools is the understanding of the concept, the
smooth procedures, strategic abilities, thought
processes, and mathematical disposition (Reys,
Lindquist, Lambdin, and Smith, 2004).
Recommendations mathematical knowledge can
be classified into conceptual knowledge and
procedural knowledge.

Mathematics knowledge has a variety of
concepts and principles (Conceptual
knowledge). Concept is an abstract idea that can
distinguish between examples and non-
examples (Soedjadi, 1999/2000). Like the
concept of triangles, circles, and other variables.
While the principles are the relationships
between concepts. Such as Pythagoras theorem.
In the theorem there is a relationship variable
concept, the concept of squares, sum concept,
and the concept of equality. As procedural
knowledge, mathematical calculations related to
the operating and problem solving. According
Soedjadi (1999/2000), the operation count is
craftsmanship, workmanship algebra and other
mathematical processing. Arithmetic processing
functions such as determining the derivative of
a function or a function integral workmanship.
Both of these activities includes procedures or
steps in solving the problem. According Reys,
Lindquist, Lambdin, and Smith (2004),
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procedural knowledge is reflected in a groove
proficiency in  performing mathematics
(algorithms), where as conceptual knowledge
related to aspects of the connection.
Understanding of concepts in mathematics are
very important in mathematics. Because of
mathematical concepts related to load.
Weaknesses of students to a particular concept
can make students understand the concept of the
other. Like the concept of squares associated
with the concept of a parallelogram. Since the
square is a rectangle with adjacent sides
conruent.

Another mathematical knowledge skills
related to mathematical disposition. According
Sumarmo (2013), mathematical dispositions
associated with self-confidence, the habit of
responding, useful and utilitarian view of
mathematics and consider the whole thing.
Mathematical disposition included in the
affective aspects of Bloom's taxonomy. This
aspect is important in shaping positive attitudes
towards mathematics students. Because hostility
towards mathematics can directly influence
students' mathematical ability (Suhena, 2009).
Conceptual  knowledge and  procedural
knowledge in middle school students (SMP) in
the city of Bengkulu is still low. More than 65%
of students can not understand the concept of
function correctly. More than 60% of students
are not skilled in calculating fractions
multiplication operation. More than 70% of

ISBN 978-602-71141-0-4
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students are less like math. Many factors make
the low student mathematical knowledge. One
reason is the lack of effective teachers use
instructional strategies in mathematics. The
strategy used teacher-centered, while the
students being passive. According to Sullivan in
Hamzah (2003), learning mathematics is done
in the classroom in general teacher-centered.

The teacher explains the concepts of
mathematics, students observe and memorize it.
Teachers explain and demonstrate the steps
operations in solving a problem. Then the
teacher explains the importance of mathematics
in everyday life through the provision of
mathematics applications in real life. The
strategy is not able to improve students'
mathematical knowledge. Pure Ebtanas value
(NEM) mathematics courses, generally is below
5 from a scale of 0 to 10 (Hamzah, 2003).
Improvement of mathematics  teaching
strategies need to be done, so that a good
knowledge of mathematics students. In
mathematics learning, teachers sought to make
students understand the material and active in
solving a problem. One strategy that can enable
students to learn mathematics is problem
solving strategies. According to Reys,
Lindquist, Lambdin, and Smith (2004),
problem-solving strategies consist of the
following activities are: identifying facts, make
drawings/diagrams, weave patterns, create
tables, guessing, simplifying, and check back.
How does the application of problem-solving
strategies to build students' knowledge of
mathematics?

IMPLEMENTATION PROBLEM
SOLVING STRATEGY IN TEACHING
MATHEMATICS TO IMPROVE
MATHEMATICAL KNOWLEDGE

Strategy is an issue in achieving a goal. One
of the goals to be achieved in the learning of
mathematics is mathematical knowledge
consists of conceptual and procedural
knowledge. Conceptual  knowledge in
mathematics associated with knowledge of facts,
concepts, and principles. According to Hiebert
and Lefevre (1986), based on the conceptual
knowledge of various information networks.
Such fact about a point, numbers, symbols and

ISBN 978-602-71141-0-4

others. Examples include the concept of triangle,
square, circle, and other functions. While the
examples include the principle of the
Pythagorean theorem. Procedural knowledge in
mathematics relating to the calculation
(algorithm) to solve a mathematical problem.
According to Reys, Lindquist, Lambdin, and
Smith (2004), procedural knowledge is based on
a sequence of actions involving the norm of and
algorithms. For example, the sequence of steps
completed about 25 x 15. Lot of steps that can
be used to obtain the result of Multiplying two
numbers. Conceptual and procedural knowledge
is developed with the understanding and
meaning through problem-solving strategies.
According to Polya (1973), problem-solving
strategy consists of four steps: understanding the
problem, devising a plan, carrying out the plan,
and looking back.

1. Understanding the problem

In general, the problem is the gap between
expectations with realitity. According Hudojo
(2002), problems in mathematics is divided into
five parts, namely: 1. Routine problems, 2.
Problem of non-routine, 3. Problem routinely
applied, 4. Applied non-routine problems, and 5.
Problem of non-routine applied.

Such a problem on inequality for junior
high school students as follows: It is widely
known rectangle no more than 70 cm?. If the
width is 2x cm and length 10 cm. Determine the
width of the rectangle. The teacher directs
students to be able to understand the problem
correctly, while finding a variety of conceptual
and procedural knowledge contained in the
question. Bengkulu City Junior High School
Students 15 of 30 people actively understand the
question. To understand the problem, 85% of
students attempted to draw a rectangle. The
results of their image as follows:

70 cm? 10cm

70 cm? 2x cm

10 em 2xcm
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A total of 15% of students did not describe
a rectangle, but only write the information
contained in the matter. Their writing as follows:
Area of a rectangle is less than 70 cm? ,
width=2xcm , length=10cm . Other
students write w ide=7 , width=2x ,
length =10 . Activity has been growing
understanding of the conceptual knowledge of
students, namely students' understanding of the
concept of rectangular, the concept of length,
width concepts, facts, numbers, and the concept
of variables.

2. Devising a plan

The plan is a preparation in order to achieve
the goal. Objectives to be achieved in the
learning of mathematics is a creation of
conceptual understanding and procedural
mathematics. Problems (problem) that have been
identified through pictures and written into the
material in preparing a plan. Proper planning can
provide effective direction in carrying out
activities to achieve the goal. Form of planning
that the students in solving a problem (problem)
in the form of mathematical models and
descriptions. As many as 90% of students plan
to make the inequality. In the issue (problem)
before he made the form inequality as follows:

2x+10<70
2x cm+ 10 cm < 70 cm?
2x+10<70
2x cm + 10 cm < 70 cm?

As many as 10% of students make a plan in
the form of equations. Form of the plan as
follows.

Wide = 70

Width = 2x

Length = 10

Area = length X width
70 =10 X 2x

Activity plan to solve a problem with the
kind of conceptual and  procedural
understanding. Conceptual understanding of
inequalities and equations. While the procedural
understanding obtained is added the use of
surgery and time in an equation or inequality.

3. Carrying out the plan

Plans that have been created by students,
subsequently carried out by the student to obtain

80

a settlement of the problem. Plan in the form of
a mathematical model (inequality) solved to
obtain the value of the variable (x) that satisfies
the inequality. As many as 72% of students
completing the inequality correctly. Completion
as follows:

2x+10< 70
2x <70-10
2x < 60
x<3

The width of the rectangle less than
2x = 2(3) = 6 cm. A total of 28% of students
answered incorrectly. One of those who
answered one of the following:

2x+10<70
2x £70-10
2x < 60
x<3
The width of the rectangle " = 2x =
2(3) = 6 cm. Answer other students as follows:
2x+10=70

2x =70-10
2x =60
x=3

The width of the rectangle "= 2x =
2(3)=6cm . The implementation of the
settlement plan a growing problem in the form
of understanding and ability procedural skills in
performing arithmetic operations (inequality).
Students skilled in performing addition,
subtraction, multiplication, and division of
numbers.

4. Looking back

Reviewing activities back to the work that
has been done as an activity that gives students
an opportunity to correct his mistakes. In
addition, this activity as an activity to make sure
what he had done right. The activities as
reviewed, ranging from beginning to end.
Similarly, the process and the result of
settlement of a matter. Activities such as review
of the notice rule axioms, postulates, definitions
and theorems and accuracy of a calculation.
While the review of the results of the aspect of
the activities in question in the matter or things
you want to look for in a matter of problem.
About the case as reviewed in the previous
description is to determine what is known, it is
asked, the formulation of the model (inequality),
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how to solve the model (inequality), and the
interpretation of the completion of the model.
Reviewing activities foster conceptual and
procedural capabilities. Because students use a
variety of concepts and principles in reviewing a
settlement of a matter. In addition, students use
skills in performing arithmetic operations to
review the settlement of a matter. Fourth step
problem-solving strategies are interrelated in
helping students solve a problem. The first step
provides the basis to be able to perform the
second step in the problem solving plan, as well
as steps to provide direction on the two-to three-
step operation to be performed against the
student. Three steps to provide guidance on the
fourth step to conduct a review of the things that
have been done. Linkage fourth step problem-
solving strategy also helps students to
understand a mathematical concept (conceptual
knowledge). The first step in helping students
understand the components contained in a
concept. Two steps to assist students in
formulating a concept, three steps to assist
students in applying the concepts, and the fourth
step to help students in criticizing a concept. In
addition, the linkage fourth step problem-solving
strategies shaping students' skills in conducting
an algorithm (procedural knowledge). The first
step assist students in determining the
component skills needed to be able to do an
operation. Step two to assist students in
preparing everything necessary to perform an
operation. Three steps to assist students in
forming operations skills. While the four steps to
assist students in reviewing skills on the
operations that have been carried out.

CONCLUSION

Problem-solving  strategies using the
following steps: understanding the problem,
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devising a plan, carrying out the plan, and
looking back can foster students' understanding
of mathematical knowledge, both conceptual
and procedural knowledge.
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