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THE INFLUENCE OF REALISTIC MATHEMATICS EDUCATION
TOWARD STUDENTS' ABILITY IN PERFORMING COUNTING

OPERATION IN ELEMENTARY SCHOOL

Dr. Saleh Ha1i, M.Pd
Universiq, of Bengkulu, Indonesia

salehhaji25 @gmail. com

Abstract

This study aimed to explore the in{luence of realistic mathematics education towmds
student ability in performing counting operation in Elementary School among different
genders. Research method used quasi experimental method with factorial2x2 design.
Learning approach factor consist of 2 levels that is realisfic mathematics education and
conventional approach; gender factor consist of 2 ler.els that is male and female.
Hypothesis testing used two way ANOVA test. The frndings are as follow: (1) the
abiliry" in doing counting operation on integer of student who is taught by realistic
mathematics education is significantly better than student who is taught by
conventional approach; (2) There are no interaction befween learning approach and
gender toward the ability in doing counting operation on integer. The conclusion of
study shows that realistic mathematics education is influential towards ability in
performing counting operation. Students who are taught by realistic mathematics
approach have ability in performing counting operation which is better than students
who are taught by using conventional approach.

Keywords : Realistic mathematics education, counting operation, gender.

Introduction

Understand the meaning of operation and how the relation between operations
on integer is mathematics standard of class 3-5 in elementary school on Nrmber and
Operation of Number, as suggested by Van de Walle (2008).

The ability to do counting operation of integer in Elementary School as basic
ability to do the others operation in mathematics, such as elementary line operation on
Linier Program. Student's difFrculty in doing counting operation in Elementary
School can in{luence student in doing the other counting operation in secondary
school. Based on initial study which is conducted by author in several Elementarl,
Schools in Bandung, it is found that student ability in doing counting operation is still
low. Student didn't understand the concept of counting operation, student didn't have
ability to solve count operation, and student were careless in doing counting operation.

Factor rvhich cause this problem among other is using of mathematical
learning approach which is used by Elementary. School teacher in teaching
mathematics which is less effective. When explaining mathematics material, teacher
start by explaining a concept and algorithm of solving a problem by using algorithm
which has been determined, then teacher finish the lesson by giving exercise problem
as homework assignment. Such as approach is well known as conventional approach.
According Sunoto (2002), the factor which mathematical learning achievement that is
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low among other is caused by leanring pattem which is implemented by teacher, lack
of student's interest in learning mathematics, and teaching learning process which is
less conducive. Mathematical learning approach which is done this time tend to be
dominated by teacher activity, whereas students is passive. Their learning tendency is
only listening and noticing teacher explanation. According Suwarsono (2001).
generally mathematical teaching learning process in Indonesian schools centred on
teacher activit-v namely teacher explain (lecturing), student listen and take a note,
teacher ask, student ans\.ver, student do exercise problems with procedures shor.ved by
teacher. According Freundenthal (1971), mathematical learning which is procedural
and mechanistic, such as formulation application which is done in mathematical
learning tend to omit human ability in seeing intact structure and impede the creativity
to occur.

This study aim to find out the inlluence of realistic mathematics education
towmd student's ability in doing counting operation in Elementar-y School viewed
from gender.

Realistic Mathematics Edu cation

Realistic mathematics education is an approach in mathematics learning which
is based on vier.v that mathematics as human activity (Gravemeijer, 1994). Parallel
with Gravenmeijer, Freudenthal (1971) is stated that mathematics as human activig,.
Human activity means here comprise finding solution, organizing relevant materials.
making mathematics model, problem solving, organizing neu, ideas and new
comprehension which is in accord with context. The organization of those human
activities is called mathematization. As an human activity, mathematics is deal with
real life. Human activity in real life as source and also object from learning
mathematics. According Krutetskii (1976). the real life can become obiect, such as

buy-sell activity in mmket and household.

ln realistic mathematics education, teacher exploit the reality and environment
which are familiar for students to understand mathematics concept which is contained
in this environment. Througa exploitation of environment context, it is hoped that
student can invent informal strategy in solving mathematics problem. Informal
strategy invented by student can gro\,t,material comprehension meaningfully. It make
the knowledge acquired can be memorized, and endurable in student mind. Result of
Carpenter and Moser research (in Darhim, 2A04), student tend to use infonnal strategy
in solving mathematics problem.

Through realistic mathematics education, it is hoped that student can
understand about counting operation and can do counting operation correctly. This
can be happen because of teacher role in providing opporrunity to student to hold
discussion and interact with various components in mathematics learning activit-v.

Realistic mathematics education or RME have five characteristics as follor,r,:
(1) The use of context, (2) The use of models, (3) The use of student's oum
productions and constructions; (4) The interactir,e character of teaching process, and
(5) The intertwinement of various learning strands (De Lange, 1987; Gravemeijer,
tee4).
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The first characteristic reveal the importance of using context in mathematics

learmng. The importanle of context problem can be seen from context function itself'

e""oralg to Van den Heuvet-Panhuizen (in Sabandar, 2001), context function in

order that problem can be solved and support the forming of various strategy' The

second characteristic reveal about the importance of using the model in solving

mathematics problem. Model as representation from a problem is needed to make

easier this problem *to,r"g wtict, is function as 'bridge' toward vertical

mathematization activitlr. fnJ*rm characteristic is about exploitation of construction

outcome as well as stuient contribution in solving a problem' Student's constnrction

and contribution are acquired through various activities, ?mong other: construction

activrry, reflection, *ti.iputiorr, u. **"tt as integration in mathematical learning' The

forth characteristic is about the need of interaction among students as well as betw-een

student and teacher in mathematics learning. Interaction among students as well as

between student and teacher in the form of negotiation, interpretation, discussion,

"""p"rrti"", 
and evaluation among students u. *ell as between student and teacher is

irrt"ru"tirity activities in mathematics learning. flre tiftlr characteristic is about the

importance of interconnection among topics in mathematics as well as between topic

in 
^mathematics with another topic beyond mathematics' Interconnection among

topi". "* 
make easier students tounderstand a concept contained in that topic'

Subsequently'RMEhasthreeprinciples:1)Re.invgnlrgnandprogressive
mathematization, 2) Didactical phenomenology and 3) self-Developed model

Gu-r"*"ij"., tSOi1. Through guided reinvention principle, student is given

;fi*i y to e*peiience the iroJss which is the same with mathematics scientist

when invent a concept, formulation, and also algorithm of solving the problem'

ifrro"gfr didactical pi"rro-"oo1ogy, mathematics topics which are delivered to

students come from iaily life phenomena. Whereas through self-developed models,

.i"a."r. develop their own model in solving contextual problem'

Based on those characteristic and principle of RME, steps of realistic

mathematics education in mathematics learning can be formulated as follow:

Stepl:Teacherconditiontheclassinorderbeingconducive.

Realistic mathematics education need a conducive class condition, in order

that student can develop his/her ability optimally. Therefore, teacher as facilitator

"oraition 
the class in order to create conducive atmosphere by managing learning

infrastructure and learning atmosphere'

Step 2: Teacher deliver and explain contextual problem'

Teacher deliver and explain contextual problem, in order that student can

understand contextual problem which is correct. Contextual problem which is

J"tir"."a by teacher cooia 6" problem which is related with daily life and also things

which can be thought by student. Theme from contextual problem is appropriated

*itt 
"orr""pt 

and also algorithm which want to be understandable by students' In

addition deiivered by teacf,er, contextual problem can come from student.
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Step 3: Student solve contextual problem

Individually or group, student solve contextual problem b-v their own \va].
under teacher guidance or not. Problem solving activiry' centred on concept inr ention
as well as algorithm in mathematics is done by student through in.ention or
reinvention activit), by modelling problem informally which is continued on fonnal
solving. To obtain problem solving and concept invention or algorithm in
mathematics, student ah.va1.s do reflection activity that is revierv thing that have been
done in order to obtain the expected outcome.

Step 4: Conclusion Making

From group discussion or class discussion outcome, teacher direct student to
make conclusion tow-ard solving a contextual problem and make concept
generalisation or algorithm u,hich is discovered. Teacher pla1, a role as mediator rvho
direct discussion in order processed d1.namicall1.'and democratic. so reach conclusion
result collectivell..

Step 5: Confirmation and Task Assignment

Conclusion result about solving from contextual problem and generalisation
result from a concept or algorithm obtained is confinned again b1'teacher. This is
done in order that the comprehension lr,hich has been obtained by student become
more solid. To make solid the knorvledge as rvell as skill that have been obtained b-v

teacher. so teacher give exercise problems to be done by teacher individually or group.
That task accomplishment can be done in class or at home (Homework).

Research Method

This study is in the form of experiment, consist of 2 groups. The first group is
gi'i,en a treatrnent b-v realistic mathematics education. Whereas second group is given
a treatment bv conventional approach. The research design is control group design
post test onl1,, namely as follolv:

RlX0
R20
Annotation:

Rl : random sampling in class experiment

R2: random sarnpling in control class

X: treatment in the form of realistic mathematics education

O: post test

Sarnple research is student of class 3,{ and 38 Lab School Elementary School
UPI Bandung. Sampling is done by random from population. Research population is
student of class 3 Lab School Elementary School UPI Bandung who is consist of class
3-A,38. 3C and 3E.
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Instrument is essay test item about counting operation on integer, rvhich
contain addition, subtraction and division operations. Before used, expert
consideration and field trial test is conduct toward research insffument. Q-Cochran
test is used to find out expert consideration. Q-Cochran test analysis by using SPSS

for Windows 8.0 obtain value of Q-Cochran as much as 2.308 r.vith its alpha value as

much as 0.679. In 0.05 significance level, value of chi-square table, f o.os; db 5-1 :
9.488. So value of Q-Cochran (2.308) is smaller than 9.488. This means receive null
hlpotheses which state that the reviewers give their consideration equally about

validity from items in instmment of counting operation on integer topic.

Data is analysed by using Two Way ANOVA namely factorial 2x2 which
contain 2 approach factors, namely realistic mathematics education and conventional
approach. 2 gender factors namely male and female.

Result and Discussion

From data analysis by using Two Way ANOVA, it is obtained the ability
outcome in doing counting operation of students who are taught by Realistic
Mathematics Education (RME) and Conventional Approach (CA) between male
student and female student as showed by Table 1 as follow.

Table 1. The Average Score of the Ability in Doing Counting Operation of Student
who is taught by RME and CA

Ho

C)

Mathematical
Abili{,' Qvlaximum

Score)

Countrng Operation
fMaximum Score is 26)

CA RME

0) Mean 16.49 18.95
o/o 63.42 12.88
SD 7.25 4.42

(.)

E
{)
h

Mean 11.25 21.88
% 66.34 84. l5
SD 5.29 3. l8

F

Mean Total 16.87 20.42

% 64.88 78.s4
SD Total 6.21 3.80

Based on these table, it is seen that average score of students r,vho are taught b:'
RME (20.42) is higher that average score of students who are taught through
conventional approach (16.87). It means that there is interaction of ability in doing
counting operation from students who are taught through realistic mathematics
education and students who are taught through conventional approach. This is
corroborated by deviation standard which is obtained in both class, narnely 3.80 for
experiment class and 6.27 for control class. This show that counting operation ability
of experiment class students is more homogeny compared with control class students.
The following graphic show these difference.
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Graphic 1. The Ability in Doing Counting Operation on Integer Betu'een

Experiment Group Students and Control Experiment Students.

If it seen from gender, the ability in doing counting operation on integer of
male students u,ho are taught by realistic mathematics education is better than male

students lvho are taught by conventional approach. Female student who are taught
by realistic mathematics education is better than female student who are taught
conventional approach. Because of average score of ability in doing counting
operation of male student (18.95) and female student (21.88) who are taught by
realistic mathematics education is bigger than the average score of ability in doing
counting operation of male student (16.49) and female student (17 .25) who are taught
by conventional approach. It means that realistic mathematics education capable to
enhance the ability in doing counting operation both in male student and as well as

female student. ln experiment group, the ability in doing counting operation on

integer for female student is better than male student who are taught through realistic
mathematics education. Because of average score of ability in doing counting
operation for female student (21.88) is bigger than average score of abiliry' in doing
counting operation for male student (18.95). It means that realistic mathematics
education is more capable to enhance abilrty in doing counting operation in female
student than male student. In control group, abilrty in doing counting operation for
female student is better than male student who is taught through conventional
approach. Because of average score of ability in doing counting operation for female
student (I7 .25\ is bigger than average score of abllrt,' in doing counting operation for
male student (16.49). It means that conventional approach is more capable to enhance

ability in doing counting operation for female than male student.

If based on deviation standard value from the ability in understanding counting
operation, so counting operation ability of male students who are taught through
realistic mathematics education is homogenous compared with counting operation
ability of male students nho are taught by conventional approach. As for female
student, counting operation ability of students who are taught through realistic
mathematics education is homogenous than students who are taught through
conventional appro ach.

(-) p
bg
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Either in experiment group or control group, the ability of female student in
doing counting operation in both gloups is more homogenous compared with male

srudent. The following graphic describe the abilit"v of student's counting operation

seen based on gender^

Graphic 2. Interaction of The Ability in Doing Counting Operation on Integer
Tor.vard Gender

Therefore, the counting operation ability of female student is better than male

student on realistic mathematics education as well as conventional approach. Based

on these. it can be concluded that there is no interaction between learning approach

and gender toward the ability in doing counting operation on integer.

The accomplishment result of counting operation problems by students who
are taught by using RME and students who use Conventional Approach is as foliow-:

1. Item 1, that is:

a. 14x3:... b. ,.. x 5:60 c. 23 x .... :92

o The result of part a is obtained through t\,vo \\'ays, that is: 14 x 3 : 14 + 14 +
14 = 42and l.t x 3 : 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 :
42.

o Part bis obtainedthroughtwo\Yays,thatis: 60:5: 12.so12 x 5:60 and

number as much as 5 and sum of all numbers is 60. Tlte number referred is 12.

Student $,rite 12. 12.12,12.12. So 12 x 5 = 60.

r Result of part c is obtained through ttr,o wavs, that is 92 . 23 : 4. so 23 x 4 :
92 and horv much the number of 23 which the result of its sum is 92. that is as
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much as 4. Student ll-rite,23, 23,23,23. So, 23 x 4 = 92. Whereas student

who are through conventional learning use downward multiplication, that is:

12 23

5 x 4x
14

3x

42 60 92

2. Itern 2

a. 497 +285: 400+200+90+80+7+5 : 600+170+12 : 770+12 : 782

b. 163 +....:312
The ansrver, 163 + 149 :3l2,because: 312 - 163 = 149.

c. ..... + 394:604

The answer,210 +394:604, because: 604 -394:210.

3. Item 3

684 - 251 :384 + 300 - 251 :384 + 49:433
475 - ... ...:347
The answer, 475 - 128 :347.because: 475 -347 : 128.

139:22r.
The ansrver . 360 - 139 : 22l. because: 139 + 221 : 360.

4. Item 4

a. 72:8:9
The answer I is obtairred by sorting '72' b@ome equal eight pffi. Firsq

number '10' is determined as much as erght numbers that is: 10, 10, 10, 10"

10, 10, 10, 10. Then the sum of the eight numbers '10' is 80 drat is more

than number '72'. Then the students subtract the number '10' become

numbsr '9'. Then the students reorder the number '9', such as: 9, 9, 9, 9,

9,9,9,9, then the sum is 72. The number '9' is the .urswer from item.

b. :4:15
The answer. 60 : 4: 15.

The way to obtain the number '60' is b-v detennining the sum of number 15

as much as 4, that is 15 + 15 + 15 + 15 = 60.

c. 63 : ....:7
The ansrver. 63 :9 : 7

The way to obtain that number '9' is by determining the same number as

much as 7 numbers and the sum as much as 63. That number is '9',
because: 9 +9 +9 + 9 +9 +9 +9 : 63.

a.

b.
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The error that happen in control group students rvhen solving item 5 about

story problem which contain division concept with non nature number quotient. This
problem is "The meeting between student's parents and school staff which is attended

by 42 parents. School staff need several tables and chairs for this meeting. Each

tables is equipped by 4 chairs. How many tables are needed to this meeting?" The

answer for control group student is 42 : 4 : 10 with remainder is 2. So, the tables

which me needed as much as 10 tables. Whereas experiment group students solve this
problem by drawing several tables with each table is equipped by 4 chairs and there is

one table which is only equipped by 2 chairs. So, tables which are needed as much as

1l tables.

II
i ti I

Figure 1. Table and chair w'hich are &awn by experiment group.

Related with counting operation, student ability which can be developed
through realistic mathematics education is the ability in creating a logical solving
strategy through aid of drawing rvhich is based on initial knowledge possessed by
student. With those abilities, students who are taught by RME can solve a counting
problem which can not be solved by students w'ho are taught by conventional
approach.

Students vr,ho are taught by conventional approach, only do vertical
mathematization activit_v in solving problems about counting operation on integer.

The example of vertical mathematization activity which is done by students who are

taught by conventional approach in solving problems about counting operation that is
in determining the sum of nvo integers by means "downlvard ordered" in solving item
1, that is:

1t
345

786 +

113 I

So.345 + 768: 1113

Based on rvork result of students u,ho are taught by realistic mathematics education in
solving problems on instmment of counting operation topic, it can be fonuulated the

steps rvhich they have done in solving counting operation problems as follorv:

1. Breaking down the numbers.

2. Joining the numbers.
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3. Obtaining the answer.

Whereas students rvho are taught by conventional approach, doing steps in solving
problems about counting operation on integer as follorv:

1. Understand the problem.

2. Doing counting based on standard algorithm.

3. Ansrvering the problem.

Below, the difference of rvay to solving counting operation problem betu,een students

who are taught by using RME and CA is presented.

Table 3. The Difference of Problem Solving Steps about Counting Operation

Realistic Mathematics Education Conventional Approach
Steps of Solving:
I Break doqm numbers into several

numbers ofones, tens andhundreds.
2. Join several numbers (b-v using aid of

drawing).
3. Obtain the ansrver.

Example of solving item 2a
497 + 285 : 400 + 9A + 7 + 200 + 80 + 5

:400+200+90+80+7+5
:600+170+12
:770+12
: 782

Example of sol'ving item 2c
...+394:604

The ansrver is obtained through r.vay:

604 - 394 : 600 + 4 * 300 - 90 - 4
:600-300+4-4-90
:300-90
:200+100-90
:200+10
= 210

So. 210 +394:604

Steps of Solving:
1. Order the numbers

operated downward.
2. Counting.

3. Obtain the answer.

Example of solving 2a

497 +285:
ll

4 97
2 85

7 82

which will be

Example of solving item 2c
...+394:604

Student har,e difficult_v in solving it.
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From elaboration above it is apparent tha! students who is taught by realistic
mathematics education is better than student who is taught by conventioni approach
in the ability to do counting operation.

Conclusion

The conclusion of this study are as follorv:

l. The abilitl' to do counting operation on integer, student rvho is taught by realistic
mathematics education is better than student who is taught by conventional
approach.

2- There is no significant interaction betrveen learning approach and gender torvard
the abilitl.'to understand counting operation on integer.
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