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ABSTRACT 

1.1. Back:round 

Page 384 ISBN: 978-602-8043-43-4 

a. Is there an increase in students' reasoning skills are taught through realistic mathematics learning 
based on open-ended problem? 

1. 2. The Research Problem 

Reasoning ability of students is less developed optimally through learning mathematics 
teachers do today. Students tend to memorize the definition of a mathematical concept without 
understanding. Similarly, students tend to memorize the steps (algorithm) to solve a mathematical 
problem, without any understanding. Understanding is an important element in building the 
capability of reasoning. Reasoning ability is one's ability to be achieved through the mathematics 
learnig National Council of Teachers of 'Mathematics (2000 ) mentions that the mathematical 
reasoning and proof off er powerful ways of developing and expressing insights about a widw range 
of phenomena. 

One of the factors causing low reasoning ability students are learning model used by 
teachers in teaching mathematics. Mathematics learning model is needed by students to be able to 
master the ability to reason well. Students can develop the ability to reason well through realistic 
mathematics learning based on open-ended problem. Because the learning looked at mathematics 
as a human activity. According to Freudenthal (1971), mathematics must be connected to reality, 
stay close to your children and be relevant to society in oreder to be of human value. 

r, INTRODUCTION 

Keywords: Mathematical reasoning ability, realistic mathematics learning, open-ended problem. 

DEVELOPING STUDENTS' MATHEMATICAL REASONING THROUGH 
REALISTIC MATHEMATICS LEARNING BASED ON OPEN-ENDED 

PROBLEM 

Saleh Haji 
Coordinator of Mathematics Education Graduate Program, Faculty Of Education, 

Bengkulu University. 
E-mail: salehhaji25@gmail.com 

The Purpose of this study is to determine the achievement and improvement of 
mathematical reasoning students'lability through Realistics Mathematics Learning Based on Open- 
Ended Problem (RML-OP). This study use a quasi-experimental design by the non-equivalent 
control group. The results are RML-OP more effectively in the achievement and improvement 
mathematical reasoning students" ability is compared conventional learning (CL). Differences 
achievement and improvement in both groups is significant. The magnitude of the achievement of 
students'mathematical reasoning ability is taught through RML-OP is 75,63, while 
students'mathematical reasoning ability is taught through CL is 64,63. While the magnitude of the 
increase in mathematical reasoning students "ability who is taught through RML-OP is 0,62, while 
mathematical reasoning students'lability is taught through CL is 0,41. 
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b. Is student achievement reasoning skills are taught through realistic mathematics learning based 
on open-ended problem higher than usual ? 

Realistic mathematics learning based on open-ended problem is mathematics learning that 
trigger students to solve an open-ended problem through discovery activities, reflection, and 
discussion. Students are given the freedom to use way to solve the problem. Students construct 
their own knowledge they have acquired. 

Realistic mathematics learning is an approach to learning mathematics where the student 
should learn mathematics by mathematizing subject matter from realistic situations and by 
mathematizing reviews their own mathematical activity (Rasmussen, 2000).The approach 
emphasizes the activity of students in understanding the material mathematics through real 
situations through non-formal mathematics (horizontal mathematics ) to the formal mathematics 
(vertical mathemativs).Teachers play a role guiding the student activities. The teacher directs 
students to use informal strategies towards a formal strategy. According Traffers ( 1987), teachers 
help the children to develop informal reviews their strategies into more formal approaches the 
which they can use in other than situasions. Realistic mathematics approaches have traits or 
characteristics as follows: (I) The use of context, (2) The use of models, (3) The use of student 's 
own productions and constructions, (4) The interactive character of teaching process, and (5) The 
intertwinement of various learning strands (De Lange, 1987) . 

The use of context in learning mathematics can lead students in the focus of a problem that 
will be sought after completion. Focusing is easier for students to draw a conclusion. lo addition , 
the use of open contextual issues can make creative students in making a conclusion. Because of 
the open-ended problems have more than one correct answer. According Surif, Ibrahim, and Dalim 
(2013), the open-ended nutare of the questions indicates that there is no unique correct answer. The 
use of the model can facilitate students itl understanding the relationship facts necessary to obtain 
valid conclusions. Freedom of students in constructing knowledge based upon the ability of the 
students initially provided more flexibility in reasoning. Interactivity in teaching provides the 
opportunity for students to share ideas in finding a valid conclusion. Variations of learning can 
reduce the saturation of students in finding a valid conclusion based on the facts . 

The characteristics of realistic mathematics learning is based on 3 principles. RME has 
three principles: I. Re-invention and progressive mathematization, 2. Didactical phenomenology 
and 3. Self-developed models (Gravemeijer, 1994). The RME principles emphasizes discovery 
activity is an activity that is very important to students in obtaining the settlement of a problem and 
to understand a concept or discover new knowledge . 

Some research indicates that the PMR successfully develop students' mathematical 
:E.bilities. Freudenthal (1991) suggested that a conducive learning environment enables students to 
construct mathematical knowledge through RME. Van den Heuvel-Panhuizen (1996) research 
results mentions that the Realistic Mathematics Education (RME) can help students learn well 
about the topic percentage. Gravemeijer & Doorman (1999) suggested that contextual issues in 
RME can assist students in understanding the calculus . 

The reason ability is very important for students to understand mathematical material. 
Because the mathematics associated with everyday life. According to Hersh (1997), mathematics is 
a form of life. As Pythagoras theorem deals with the measurement of the length of the ladder 
leaning on a wall. The daily life problems solution requires a good ability to reason, as evidence in 
a court case. In addition, the ability to reason is needed also to be able to understand the material in 
� disciplines including linguistics. Physics using mathematical reasoning to formulate the 
itl:!:tionship between speed, distance and time as v=5. Linguistics using mathematical reasoning to t 
- the form of a sentence with SPOK symbol (Subject, Predicate, Object, Specification ) 

Efforts to improve students' reasoning ability has been pursued by several researchers. 
!.!.l:::::Er 2004 ) found that students' mathematical reasoning capabilities can be built through a 
....,..�...., ) of exercises contained in the calculus text book.While other researchers and Weening 

&: Weening (1999) and Olson (2007) found_that mathematical reasoning capabilities can be 
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built through learning the game. While Spencer ( 1989) build mathematical reasoning skills students 
through verbal analysis . 

Russell ( 1999) explains that mathematical reasoning is basically related to the development, 
justification and the use of mathematical generalization. Generalization of an object logically 
inferred through some facts. The generalization process indicates the development of a relevant fact 
of the facts with other facts. Proper generalization inference is an indicator of the justification of a 
reasoning. 

Mathematical reasoning related to mathematical objects. Such objects are facts, concepts, 
principles, and skills. Brodie (2004) explains that mathematical reasoning is reasoning with regard 
to mathematical objects. The concept of circular reasoning are activities that relate the relationship 
between the variables of the center point, the radius of the other points. While in principle there is a 
reasoning activities relating to the relationships between concepts. Such as the area of the rectangle 
associated with the concept of length and width . 

The usefulness of mathematical reasoning proposed by Ball and Bass (2003} mathematical 
reasoning is the basis of mathematical skills necessary to understand mathematical concepts, using 
ideas and flexible procedures and to construct mathematical knowledge. Mathematical concept 
includes-a variety of relationships between variables. The understanding of relationship required 
the ability to reason. Similarly, the procedures for settling a problem in mathematics deals with the 
relationship between the step by step other settlement . 

2. METHODOLOGY 

2.1. The Sample and Population 
The sample is students of class VIIA SMPN 15 Bengkulu City consisting of21 students. The 

sample comes from a population of students of class VII SMP 15 Bengkulu City consisting of 90 
students. 

2.2. Instrument Validity and Realibility 
The reasoning ability test consists of 5 items. The results of the analysis of reasoning ability tests 
using software Anates as follows: 
Mean=69.05 
Raw intersection= 12.81 
Correlation XY = 0.73 
Reliability test = 0.84 
Item test= 5 
The number of subjects= 21 
File name : D : \ YUMI 2014 \ PROBLEM SALEH HAJJ \ PROCESSED TRIAL \ 
PENALARAN.AUR 

Table I Results of Validity and Realibility Instrument 

Item 
1 
2 
3 
4 
5 

T 
3,16 
3,16 
4,39 
7,83 
1,86 

DP(%) 
16,67 
16,67 
37,50 
58,33 
12,50 

Difficulty 
Very easy 
Medium 
Medium 
Medium 
Easy 

Correlation Significant 
0,933 Very significant 
0,933 Very significant 
0,862 Very significant 
0,890 Very significant 
0,214 

Page 386 

T Table (a= 0,05) = 0,482 + 0,4 (0,423 - 0,482) = 0,458 

ISBN: 9780602-8043-43-4 
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Table 2. Results of Normality Test Data Pretest, Posttest, and N-gain Mathematical Reasoning 
Ability Students 

Page 387 

Table 3. Results of Homogeneity of Variance Pretest Data and N-gain 
Mathematical Reasoning Ability Students 

- �2-8043-43-4 

Data Group .. N.; F .. tSi�. (2-tail) ,1-,. Ho)',. 
PretestKPM 27 
Experiment 3,686 0,061 Received 

Pretest KPM Control 24 

II 
N-gainKPM 27 
Exoeriment 0,411 0,524 Received 

II N-1!ain KPM Control 24 

Data Group N Average Standard Kolmogorov- Sig. (2-tail) Ho Devision Smimov Z 
PretestKPM 27 36 10,08 0,853 0,461 Diterima 
Experiment 

Pretest KPM 24 36,04 12,66 0,613 0,846 Received 
Control 

PostesKPM 27 75,63 12,45 1,451 0,030 Rejected 
Experiment 
PostesKPM 24 64,63 11,40 0,847 0,469 Received 

Control 
N-gainKPM 27 0,62 0,17 0,928 0,356 Received 
Experiment 

N-gainKPM - 24 0,41 0,17 0,759 0,611 Received 
Control 

2.3. Research Design 
This study use a quasi-experimental design by the non-equivalent control group (Cohen, 

Manion and Morrison, 2000): 
Experimental 0, X 02 
Control 03 04 

Xis a treatment as realistic mathematics learning based on open-ended problem 

The data were not normally distributed only posttest mathematical reasoning ability (KPM ) for the 
experimental group, while other data are normally distributed. Thus, different test posttest KPM 
advance of experimental class and grade control using Mann Whitney test, while data pretest and 
_ --gain needs to be tested first and homogeneity of variance. 

2.4. Data Analysis 
The analysis of achievement reasoning skills using Mann Whitney test, while the 

analysis of the increase in the ability of reasoning using the test N-Gein. The result of the 
requirements of normality and homogeneity of the data presented in Table 2 and Table 3 below. 

Based on the analysis results obtained Anates software instruments are valid and reliable reasoning 
ability as much as 4 items. So that the instrument can be used to measure students' reasoning 
abilities. 
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Based on the data in the Table 3, it can be concluded that all homogeneous data sets. Thus, 
different test pretest and N-graders gain KPM between experimental and control classes using t- 
test. 

3. RESULTS AND DISCUSSION 

3. I. Achievement of Mathematical Reasoning Ability 

Achievement of mathematical reasoning skills students taught through realistic mathematics 
learning based on open-ended problem (PMR-OE) of 75.63 is greater than students taught through 
conventional teaching (PK) of 64.63. Students are taught through PMR-OE more careful in 
understanding the problem. Such problems in determining the integers a and b in which the value 
of 4a + I Ob is 4 x 46. Students understand coupled with IO x , so the result is 46. While 
the students in the control group formally understand the 4a + lOb = 46. In addition, the settlement 
of a matter which is carried by the experimental group students more rational and varied. 4 x 4 = 
16, the result is added to the 10 x 3 = 30, so 16 + 10 = 46. Therefore, a= 4 and b = 3. Resolution as 
follows. 4 x 9 = 36 the results added 10 x 1 = 10, so 36 + 10 = 46. While problem solving 
undertaken by students who are taught through conventional learning more formal and one answer. 
Following completion. 4a + 1 Ob = 46 , 4a = 46 - lOb, in order to obtain a = 4 and b = 3 . 

Achievement of experimental reasoning abilities of students who are taught through PMR-OE 
higher than conventional learning, because PMR-OE using contextual issues that are open to be 
completed by the student. Students harnessing multiple sources of data to be able to resolve the 
problem. In addition, interactivity in pembelajara PMR-OE broaden students in scrutinizing the 
data and draw conclusions. Achievement of reasoning ability students who are taught through 
PMR-OE and conventional presented in Table 4 below . 

Table 4. Calculation Results Student Achievement KPM between Experiment Group and Control 
Group 

Data group average Mann Whitney U Z sig . ( 2 - way) HO. Pastes KP 75.63 131.000 -3.656 
0.000 Experiments Denied. Pastes Control KP 64.63. 
Mann Whitney test results indicate that there are significant differences in achievement (posttest) 
KPM between students' experimental group and control group. Achievement K.PM experimental 
group students is higher than the control group . 

Increased K.PM students taught through PMR-OE higher than students taught through PK. N- 
gain experimental group at 0.62, while the N-gain control group by 0.41. It shows a realistic 
mathematics learning based on open-ended problem a greater contribution to the students' 
reasoning ability compared with conventional learning. Leaming PMR-OE provide rapid progress 
for students in understanding the problem and resolve the problem. This makes the improvement of 
students' reasoning skills are taught through PMR-OE higher than students taught through PK. 
Students are encouraged to think in understanding a problem. Students are invited to look for 
various ways to solve a problem. So that students have the ability to resolve issues like problems in 

3.2. Improvement of Students Reasoning Ability 
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Figure 1. Score Mathematical Reasoning Ability 
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Data Group N Average Average t df Sig. Ho Difference (2-tail) 
Pretest KP 27 36 
Experiment 
Pretest KP 36,04 0,04 0,013 49 0,990 Accepted 

Control 24 

N-gain KP 27 0,62 
Experiment 0,21 -3,961 49 0,000 Rejected N-gain KP 24 0,41 

Control 

4. CONCLUSION 

ISBN: 978-602-8043-43-4 

Conclusions are as follow: 
a. There is an increase in students' reasoning skills are taught through Realistic Mathematics 

Learning Based on Open-Ended Problem at 0,62. 

The way that students do as follows. At first he looked for the difference between two adjacent 
numbers. From the five numbers are known, the result that the difference of the two numbers are 
the closest form of primes started the first two terms. The resulting increase in the students' 
reasoning abilities are presented in Table 5. 

Table 5 shows that there are differences in pretest scores between students KPM experimental 
group and control group.While the increase of (N-gain) KPM differ significantly between the two 
classes. The data showed an increase in student car loan experimental group higher than control 
group. 

Achievement and improvement of students' reasoning skills are taught through PMR- OE and 
PK are presented in Figure 1 below. 

determining the number of rows of the three following numbers : 2 , 3 , 5 , 8 , I 3 , , , . 
Students are taught through Leaming PMR-OE finish by: 

2 ,3 ,5 .8 .13 .20 31, 44, 61. 
=<:> '----.___/''----.___/' =<:> <c> <c:> »<:>: <.:» 

+1 +2 +3 +5 +7 +l l +13 +17 

Table 5 Results of Calculation Test-t Pretest and N-gain Mathematical Reasoning Ability between 
Experiment Group and Control Group 
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b. Achievement of students reasoning skills taught through Realistic Mathematics Leaming 
Based on Open-Ended Problem higher than students taught through Conventional Leaming. 
Achievement through Realistic Mathematics Leaming Based on Open-Ended Problem at 
75.63, while the achievement by Conventional Leaming at 64.63. 

Suggestions are as follow: 
a. To improve students' reasoning abilities, teachers should apply Realistic Mathematics 

Leaming Based on Open-Ended Problem to giving an open problem challenging and 
interesting for students as well as creating an atmosphere of interactivity in learning. 

b. To achieve high reasoning ability of students, teachers should apply Realistic Mathematics 
Learning Based on Open-Ended Problem with emphasis on freedom of students using his 
own way in solving the problem. 
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