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Abstract— The purpose of this study were (1) To analyze the
effectiveness of learning devices based on the developed realistic
approach;(2) To analyze the improvement of students'
mathematical problem solving skills which taught through
learning tools based on Realistic Approach; and (3) analyzing
the process of answers that made by the students in
mathematical problems. The topic in this study was the
comparison in grade VII of Junior High School 27 Medan. This
study done through two stages, the first stage was the
development of learning device based on realistic approach
using Thiagarajan, Semmel and Semmel (Four-D), and the
second stage tested the learning tools based on realistic approach
developed in VII-5 and VII-7 grades Junior High School 27
Medan. Based on | and 11 trial results were obtained that: 1)
learning tools based on realistic approaches are effective,
reviewed from a) mastery of classical student learning; b)
achievement of learning objectives; c) ideal learning time and d)
student's response to activity and learning tool based on realistic
that developed is positive. 2) Improved students' mathematical
problem solving abilities and 3) The student response process in
trial 11 is more variety and better than trial 1. Learning tools
that produced were the lesson plans, student worksheets, teacher
textbooks, student textbooks, and students' mathematical tests
for VII grade of Junior High School.

Keywords: Device development, 4-D model, realistic approach,
problem solving.

I. INTRODUCTION

In facing the globalization time nowadays, reliable human
resources who have high confidence and able to solve
problems encountered is a must. Those skils can be obtained
by learning mathematics. According to [1] mathematics a tool
for developing and fostering the ability of logical, critical, and
systematic thinking in a person. It is intended to equip
students in problem-solving abilities. In accordance with [2]
in the discipline of mathematics, the use of-problem solving
skills has been extremely important and highly influetial.
Problem solving in the foundation of mathematical and
scientific discoveries”. This is similar to the National Council
of Supervisors of Mathematics [3] that: Problem Solving is

the process of applying previously acquired knowledge to
new and unfamilliar situations. Problem Solving strategies
involve Posing questions, analyzing situations, translating
result, illustrating result, drawing diagrams and using trial and
error.”

The low learning outcome of student in math is due to
lack of context emphasis in daily basis. This is in accordance
with [4] the low ability of mathematical solving is caused by
the learning of mathematics in the classroom does not
improve the ability of high-level thinking and less directly
related to daily life. Based on research [5] that: many students
have difficulty in learning mathematics. Students do not have
the desire to try and think in high level to find a solution in
problems that found in studying mathematics but instead as
much as possible they always avoid the problem, and this
case resulting in their low learning outcomes.

The low ability of problem solving is also seen from the
result of initial observation and interview with Mrs. Marianti,
as the mathematics teacher of Junior High School 27 Medan,
revealed that the students have difficulties in solving the
problem and they students were not accustomed to write
down what they have known and asked in the geustion, even
they did not understand with the problem and how to solve it.

The lesson plan (RPP) suppose to be complete in describe
the conditions that will take place. But the reality in Junior
High School that matter was not found. From the interview
with Mrs. Marianti found that the existing RPP is incomplete,
sometimes still teacher centered, and there was no assessment
rubric.

The textbook: is a learning support tool. The development
of good textbooks must meet valid and effective criteria. But
in fact'based on the observations result that conducted by the
researcher in the field, that the textbooks is still directly
provide the formulas as the solution for the problem, the steps
given can not measure the ability of mathematical problem
solving.

LKS is a sheet that contains the tasks that must be done by
the students. Teachers must be careful and have the skills in
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preparing the LKS, so that students' activities meet the criteria
of competence that wanted to be achieved. However,
according to the field observations of researcher in Junior
High School, found out that the existing LKS has been
compiled by the teachers as Mrs. Marianti said, but according
to the researcher, that LKS was still apply conventional tasks,
such as the application of formulas, which less allowing the
students to explore the problem solutions.

In the realistic framework of Mathematics Education,
(Freudenthal) stated that "mathematic is human activity ”,
therefore mathematical learning is advised depart from human
activity. "A realistic problem is not necessarily a real-world
problem and can be found in the student's daily life. A
problem is called "realistic” if the problem is imaginable or
real in the mind of the student. However, most educators only
provide learning based on a non-interactive handbooks and do
not support the enhancment of problem-solving skills. To
support the research that will be conducted, [6] stated that
there is an impact of Realistic Mathematics (PMR) in
improving the mathematics problem solving ability, Further
[7] concluded “This is a futher evidence that pupils taught an
RME based curriculum are more able to make sense of their
mathematics, both in achieving answers and in reasoning why
they feel are correct”. The Realistic Approach also influences
the character of the students. [8] stating that: Quality of
students’ character who were treated by realistic mathematics
education is better then students’ character who were treated
by conventional mathematics education..

Based on above descriptions, the researcher concludes that
need a research to find out of, how effectiveness of learning
device based on realistic approach developed? How to
improve students' mathematical problem solving skills taught
through learning tools Realistic Approach? and how to
process the student answers.

Il. METHODS

The type of this research is developmental research. The
developmental model which applied is the Thiagarajan 4-D
model.

1. Population and samples.

The population of this research was all students on VII
grade of Junior High School Medan. Sampling is done by
using purposive sampling, so that the student of class VII-5
and VII-7 were selected as the samples.

2.The development of learning tools

Development of learning tools includes: Teacher
Handbook, Student Book, Lesson Plan, Student Worksheet,
and as the research instrument was mathematical problem
solving ability test. Learning device development is done by
[l

3. Instruments and techniques of data analysis.

Instruments or data collection tools in this research are
tests, and questionnaires. The test was used to measure the
ability of mathematical problem solving and questionnaires
used to retrieve student response data. Furthermore, to see the
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effectiveness of instructional tool snd the effectiveness of this
research is seen from: (1) classical student learning mastery,
that is minimum 85% student who follow lesson able to
follow learning able to reach minimum 75; (2) achievement
of learning objectives 75%; and (3) the time allocation in the
study is the same or less than the usual learning time, (4) the
positive student response.

The achievement of the learning objectives for each item
of the test was analyzed using the formula:

number of stud ents score for item—i
T = x100

total maximum score foritem—i
A positive student response in learning, was analyzed by
quantitative descriptive, that calculated by using the formula
10]:
:[w?]nber of students responds to certain aspects
total number of students

To determine the achievement of learning objectives
based on student response, if the number of students who
giving a positive response is greater or equal to 80% from the
quantity of subjects that studied for each trial. Furthermore, to
process student answers seen from the suitability of students
‘answers with indicators of students’ mathematical problem
solving abilities.

x 100%

1. RESULTS AND DISCUSSION

1. The Development Stage description of Learning Tool

Based on Realistic Approach.

Learning device development was done by using 4-D
model which consists of four development stages, as follows:
a. Define Stage

1) Final-preliminary analysis

The facts indicated that the teacher does not yet have a
good learning tool. As, the Lesson Plan that used is not a
description of the learning process that being implemented,
and is still known as the copy-paste material from another
teacher. LKS which used is not synchronized with lesson
plan, and the LKS still use the conventional questions.

4) Students’ Analysis

The results of the characteristics study of Junior High
School 27 Medan students’ on VII grade in average 13-14
years old,If associated with the stage of cognitive
development according to Piaget (Trianto, 2011), then VII
grade students are-at the stage of formal operational
development. Based on the interview with Mrs. Marianti,
S.Pd as the VII grade mathematics teacher at Junior High
School 27 Medan, it was found that students in VII grade
class are heterogeneous students that seen from students'
cognitive ability..

5) Concept Analysis

The results of the comparative material concept analysis
refer to the 2013 curriculum, which covering the definition of
comparison, comparison of value and the reversed ratio
values.

4) Task Analysis
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The result of task analysis is to understand the concept of
comparative comprehension, understanding the concepts of
comparative worth and able to solve daily problems that
related to the concept of comparative worth and also can
comprehend the concept of comparison turns value, thus able
to solve daily problems which associated with the concept of
comparison turns value.

5) The Formulation of learning objectives
The results of the learning objectives formulation were
adapted to the core competencies and basic competencies of
the 2013 curriculum.

b. Design Stage
1) Test Preparation

The test which used was a test of mathematical problem
solving abilities in the form of a description.
2) The selection of media and tools

The media and support tools that used were
including the Lesson plan, Teacher Handbook (BG), Student
textbook, Student Worksheet (LKS).
3) Format Selection

The format of Lesson plan that used was adjusted to the
characteristics of Realistic Approach in order to become a
unity for the expected implementation of the impact on
improving students problem solving skills in SMP N 27
Medan.
4) Initial Design

At this stage the initial draft of the lesson plan (RPP) was
planned for 3 meetings, teacher manual for each meeting,
student book and LKS for each meeting, problem-solving
test, scoring guide, and answer key. All results at this design
stage are called Draf-I.

c. Developmental stage
The results of draft-1 were tested the validity of the expert
review and field trials.

1) Expert validation result

After being validated by five experts, found out that the result
of a small revision. Furthermore, the research instrument is a
test of students' mathematical problem solving skills, first
tested in the class outside the sample, then the validity and

reliability test were conducted.

2) Triall

Once the learning device developed has met the valid
criteria. Then the next learning device in the form of draft I
is tested in place of research that is test I conducted in class
VII-5. The result of analysis of trial data | is the learning tool
has not been effective, because there are still some indicators
of effectiveness that have not been achieved. The result of
completion in the classical ability of the mathematical student
problem solving ability on trial 1 can be seen in table 1.
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Tabel 1 Completion Level Classical Mathematical Problem Solving
Abilities in Trial I.

. Mathematical Problem Solving Abilities
Categories
Number of Students’ Percentage
Complete 32 80%
Not complete 8 20%
Total 40 100%

According to table 1, it can be seen that the students'
completion of learning classically based from the result of
problem solving ability, found out that the number of
complete mastery students are 32 people from 40 students
(80%) and the number of not complete mastery students is 8
people from 40 students (20%). In addition, the achievement
of learning objectives in the first trial has been achieved.
While the learning time used has been in accordance with the
criteria of learning achievement.

Based on the results of analysis and test I, it is
necessary to revise some learning device components
developed in the hope that the learning tools based on
realistic approach can improve students problem solving
abilities.

3). Trial 11
After conducting trial | in draft 1I, further improvements
are made to produce instructional tools that meet

effectiveness. The result of revision in trial | produced draft
111 which will be tested on the students of class VII-8. Trial Il
is conducted as many as three meetings in accordance with
the RPP that has been developed. Test Il was conducted to
measure the effectiveness of learning tools (draft I1I)
developed based on a realistic approach aimed at improving
students' mathematical problem solving abilities. Overall, the
classical completeness level of students' mathematical
problem solving abilities in trial 11 can be seen in table 2.

Tabel 2 Completion Level Classical Mathematical Problem Solving

Abilities in Trial 11
Mathematical Problem Solving
| Abilities
Categories
aiiabd Percentage
students’

Complete 36 90%
Not compete 4 10%
Total 40 100%

According to table 2, it can be seen that the students'
completion of learning classically based from the result of
problem solving ability, found out that the number of
complete mastery students are 36 people from 40 students
(90%)-and the number-of not complete mastery students is 4
people from 40 students (10%). In addition, the achievement
of learning objectives in trial 11 has been achieved. While the
learning time used has been in accordance with the criteria of
learning achievement. Thus it can be concluded that the
learning tools based on realistic approach to trial Il which is a
revision of trial | have met the quality of effective learning
tools.
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d. Diseminate stage

The dissemination of learning tools based on the guided
discovery model has been conducted at Junior High School
27 Medan, and disseminated to other Junior High Schools
that have similar characteristics to the pilot school. As the
objective in being able to be used in the next semester on
comparative material.

1. Improvement of Student Mathematical Problem Solving
Ability by Using Learning Tool Based on Realistic
Approach.

Based on the results of the analysis of students
‘'mathematical problem solving abilities in trials 1 and Il
showed that the average of students' mathematical problem
solving abilities on the post test results in the trial was 79.25
increased to 82.06 in trial 1l. Thus, there was an increase in
the average scores of students' mathematical problem solving
ability of 2.81. Furthermore, the improvement of each
indicator of students 'mathematical problem solving abilities
increased on the average of students' mathematical problem
solving abilities as much as 0.02, as much as 0.09 on the
understanding indicator problem, as much as 0.08 on the
completion plan indicator, and re-examining by 0.09. This
showed that the solution students’ mathematical problems
using learning tools developed based on realistic approach
has significantly increased.

2. Student's Response to Development of Learning Tool
Based on Realistic Approach in Improving Student
Mathematical Problem Solving Ability.

Based on the results of students responses data analysis on
trial I and Il which given at the end of learning, it was found
out that students feel helpful and happy with learning tools
with realistic approach developed in overall, in other words
the response given after students were learning by using this
learning tool is very positive . If observed from the
percentage of students' responses to the learning device
components developed, using a realistic approach always
satisfies the positive criteria, when the percentage of student
responses to each aspect is greater than 80%. So it is
concluded that the components of learning tools that have
been developed contribute positively to the students learning
activities..

3. Answering process that made by Students in in
completing the tasks of Students Mathematical
Problem Solving abilities.

(a). Task Item number 1
Item number 1 measures the four aspects of problem-
solving abilities. In the aspect of understanding the problem,
the students in the experiment class | and Il were
predominantly answered the problem well, but some students
have not shown the right understanding and information, here
is an example of one of the students' answers on trial | and

trial 11.
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Figure 1. The point of Student Error on task item 1 Understanding the
Testing Problem Indicator of Trial I and 11

In the aspect of understanding the problem on item 1, the
student's answer error lies in the error of translating the
problem, the students were not able to write down what is
known completely on form of task language but instead
wrote it down with their own language.

In the aspect of planning the completion, there were some
students in the first and second trial test class that have the
correctly answer, because the plan was clearly and leads to
the right answer or settlement. However, a small number of
students in the first and second trial classes still wrongly
answer it, Hereby lies the errors of students' answers on the
for the completion indicators of trial I or trial I1.

Figure 2. The point of Student Error on task item 1 Understanding the
Testing Problem Indicator of Trial I and II.

In the aspect of planning the completion of item no 1, the
student's answer errors were lies on incompleteness in
planning the problem.

The third aspect was the solving problems / performing
calculations. Here lies the error of student answers on the
problem solving indicator in trial | or trial 11.
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Figure 3. The point of Student Error on task item 1 Understanding the
Completion Problem Indicator on Trial 11

In the aspect of solving the problem of task item 1, the
student's answer error lies in procedural error and the
miscalculation, the student has made the comparison formula
correctly but less thoroughly in multiplying, nor does not
make any conclusion from every obtained answer .

The last aspect of problem-solving abilities is to re-
examine student answers. Students were given another
problems by checking the given answers,

Figure 4.. The point of Student Error on task Item 1 Re-check
Test Indicator of Trial 1 and 11

In the first experiment class and 11, the students answer is
good enough to give their opinions respectively, but there
were still many of them who did-not check and complete the
check.

1. The effectiveness of learning tools based on realistic
approach

In determining the effectiveness can be seen from four
aspects as follows:

1. Classical Student laerning completion

Based on the results of data analysis that has been stated
previously in the trial 1, the percentage of classical
completion of problem-solving ability is that 80% of it has
not reached mastery criteria. While in trial 11, the percentage
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of classical completion of problem solving ability is 90% and
it has met the criteria of classical completion criteria.

The results above show that students' learning completion
in a classical meets the effectiveness criteria. This is because
by applying the learning tools based on realistic approach, the
students actively seek, arrange their own knowledge, and
make CONCLUSIONs from the knowledge that found with
guidance and instruction from the teacher in the form of the
leading questions.

2.The learning objectives achievement

Based on the result of the achievement analysis of the
learning objectives in the first trial and the second trial, the
achievement of the learning objectives has been achieved for
each item. This is because the realistic approach is
deliberately designed so that students could find their own
knowledge with the guidance of teachers in the form of
questions, demonstrations or other media that needed in
achieving the learning objectives.

3. Time allocation

Based on the timw allocation achievement which
conducted during the first and second experiments, the
learning time using the learning tool based on realistic
approach is the same as the usual duration of learning that has
been done during, which is three meetings or 6 x 40 minutes,
with the competence to understand the concept of
comparison, comparison worth, value-turning ratio and use it
in problem solving in daily basis. Thus, the time allocation
that used in accordance to the learning achievement criteria is
the same as the usual learning time conducted so far, so it is
concluded that the achievement of teaching and learning time
I'and 11 has been achieved.

4. Student response towards the learning tools based on
realistic approach

Based on the results of the student response data analysis
on trial 1 and Il which have been given at the end of the
learning process, found out that in overall students feel
helpful and happy with applied learning tools based on
realistic approach, in other words the response that raised
after the students are given learning using this learning device
is very positive. The percentage of student response by the
developed learning device component, using realistic
approach always meet the criteria of student's response which
said to be positive,-if the percentage of student responses to
each aspect is greater than 80%.

Based on the overall acquisitioin results of the
application of learning tools based on realistic approaches in
experiments | and I, it was concluded that the effectiveness
of learning tools based on realistic approach to improve
students' mathematical problem solving ability has fulfilled
the effectiveness limits that include the mastery of the
classical, achievement in learning objectives, achievement in
time allocation and positive student responses..
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2. THE IMPROVEMENT OF STUDENTS’ MATHEMATICAL

PROBLEM SOLVING ABILITIES

Based on the results of the student problem solving
abilities analysis in trial | and Il, showed that the average
problem solving ability test | post test was 79.50 increased to
81.69 in trial I1. Thus, there was a 2.19 increase point in the
average score of student problem solving skills. Furthermore,
the improvement of each problem solving indicator indicates
that there is an average of problem solving ability of 0.02
points in problem understanding indicator, 0.09 points in
completion plan indicator, 0.08 points on the problem solving
indicator and 0.05 in the checking indicator. This shows the
students’ mathematical problem solving by using developed
learning tools based on realistic approach has increased from
trial I to trial 11

3. STUDENTS’ ANSWERING PROCESS IN COMPLETING THE
STUDENTS’ MATHEMATICAL PROBLEM SOLVING TASKS.

The student answering process on trial I and Il aims to see
the ability of mathematical problem solving in maths task
problems. The trial 1l completion process gives a more
perfect result from trial I.

Thus it is known that the realistic approach encourages
students to think for self-thinking, self analyze so that they
can find general principles based on material or data that
provided by the teacher.

V. CONCLUSIONS

1. The effectiveness of learning tools based on realistic
approach in improving the problem solving ability of
mathematics has been effective to be applied in learning,
which includes 1) the mastery learning in classical, 2) the
achievement of learning objectives, 3) time allocation
achievement and 4) students' positive responses.

2. The improvement of students’ mathematical problem
solving abilities after using learning tools based on
realistic approach on comparative material is the

(1]
(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]
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average achievement of students problem solving
abilities in trial I of 79.50 increased to 81.69 in trial II.
In addition, the average of each problem solving
indicator increases from trial | to trial I1.

Student responses to the components of learning tools
and learning activities are positive.

The student answering process on trial Il is better than
the answering process on trial I.
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