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Abstract

Learning mathematics has a significant contribution to the students’ daily activities, one
of which is on social arithmetic topic. The implementation of social arithmetic, in
general, is mostly found in buying-selling and banking activities. However, students
still find difficulties in understanding this topic. It is because the teaching and learning
activities still use a conventional approach, which restricts the students to imagine how
it is implemented in daily life. Therefore, this paper aims to describe the innovative
learning activities of social arithmetic among junior high school students using the
Realistic Mathematics Education (RME) approach. This research was conducted in
three meetings, and the researcher acted as the teacher in the class. The results showed
that the innovative learning of social arithmetic using the RME approach and word
problems could improve the students’ learning outcomes with an average score of
81.92% and 92.59% of the total of students scored above passing grade.
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Introduction

Students often complain about mathematics as a challenging and boring subject because of
most mathematics teachers ineffective unusual teaching methods, which is then difficult to
understand (Chao, Chen, Star, & Dede, 2016; Albadi, Harkins, & O’Toole, 2019). Furthermore,
Retnawati et al. (2017) asserted that the abstract nature of mathematics objects causes many
students to experience difficulties in learning mathematics. Therefore, many students cannot
understand mathematics mostly because of its abstractness and meaningless objects, as well as the
tedious teaching method.

In mathematics learning, there is a social arithmetic material that discusses the buying and
selling activities (Risdiyanti, Prahmana, & Shahrill, 2019). This material is significant for students
to learn because it is closely related to daily life. Furthermore, the application of the concept of
social arithmetic in real life is often found mainly in the case of buying and selling (Fauzan, Armiati,
& Ceria, 2018). Since the social arithmetic material is closely related to daily life, then students

need to understand it.
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Social arithmetic is generally encountered in buying, selling, and banking activities (Abadi,
Pujiastuti, & Assaat, 2017; Fauzan et al., 2018). The problems presented in social arithmetic are
usually word problems that are considered more difficult compared to the other types of issues
(Kempert, Saalbach, & Hardy, 2011). This is because students are required to understand and to
solve the problems, as well as to interpret the solutions (Liskala et al., 2011). Also, word problems
are significant for students' life because they contain issues that are relevant to daily life, such as
learning profit, loss, gross, net, and many more (Jupri & Drijvers, 2016). Thus, word problems are
also useful for students to exercise their thinking abilities and to strengthen their mastery of
mathematical concepts.

However, in reality, students still find it difficult to understand social arithmetic material,
which generally takes the form of word problems (Vilianti, Pratama, & Mampouw, 2018; Kurnia
& Retnowati, 2019). For instance, the word problems related to selling price, buying price, gross,
net, tare, discount, interest rate, and tax. The difficulties were mostly because the learning method
used was speech, while it was hard for the students to imagine how it is implemented in daily life
(Fagerstam & Grothérus, 2018). On the other hand, there is a learning approach that uses everyday
life contexts and focuses on students’ activities to reinvent and build their knowledge in problem-
solving, namely the Realistic Mathematics Education (RME) approach (Tanujaya, Prahmana, &
Mumu, 2017; Fauzan et al., 2018). The RME is based on Freudhental's philosophy (1987), which
states that mathematics is a human activity and must be connected to reality. This philosophy
underlies the implementation of several studies related to RME that used the context of daily
activities as a starting point in learning mathematics (Risdiyanti et al., 2019; Kowiyah, Mulyawati,
& Umam, 2019; Risdiyanti & Prahmana, 2020). Therefore, in this study, the RME approach is used
to solve these social arithmetic learning problems.

As the learning process was designed based on the realistic mathematics education approach,
it needed to reflect the three main principles of RME, namely guided reinvention, didactical
phenomenology, and emergent models (Gravemeijer, 1994; 1999; Fauzan, Plomp, & Gravemeijer,
2013). The guided reinvention principle was applied to sequence the learning trajectory to learn
social arithmetic topics as intended based on the RME point of view. The second RME principle
was realized by using contextual problems as the starting point so that the pupils would experience
the process of horizontal and vertical mathematization (Gravemeijer, 1999). The contextual issues
would also help the students use their models (model of) to solve the problems until they emerge

into a formal way to solve a mathematical problem (model for).
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One of the contexts in the RME approach is using activities that are close to students as a
starting point in classroom learning (Laurens et al., 2017; Revina & Leung, 2019). These activities
are parts of the RME approach implemented in the social arithmetic learning process to improve
students’ learning outcomes. We described the learning process that supports the increase in
students’ understanding of social arithmetic material.

The next section of this article tells about the research methods used in collecting and
analyzing the data. Furthermore, the results and discussion section describe the stages of learning
divided into three meetings. At each meeting, several activities are using the RME approach with
several contexts that are close to daily life. At last, the results of the study show that the
implementation of innovative learning using RME gives significant results in students’ learning

outcomes, and their summaries are written in the conclusion section.

Method

This research is a qualitative descriptive study that aims to describe the innovative learning
of social arithmetic using the RME approach. The procedures in this research were divided into
three stages, namely, preparation, implementation, and analysis. In the preparation stage, we
prepared all research instruments, starting from the learning observation sheet, lesson plan using
the RME approach, and student worksheet. We also consulted the tools to the school teacher and
supervisor as the experts. In the implementation stage, teacher conducted the learning process in
three meetings with every meeting consist of 100 minutes. Then, the data analysis stage was carried
out after the data collection process. The process of drawing conclusions referred to the results of
observations, the student works, learning activities, and the results of the final evaluation of
learning.

This research was conducted at one of Muhammadiyah Junior High School, a private Islamic
junior high school in Sleman regency, Yogyakarta, Indonesia, from January to February 2019. We
involved the seventh-grade students in the even semester of the 2018/2019 school year as the
research subjects who have not studied algebra. They were all students of class VII-A, with 28
students consisting of 17 male students and 11 female students. We used two meetings for social
arithmetic learning using the RME approach and one meeting for evaluation. The object of this
research is the innovative learning of social arithmetic using the RME approach.

The data collection techniques used in this research were documentation, observation, and
test. We conducted documentation techniques by capturing the students’ activities in the form of
photos and video recordings. The video recordings show the activities and strategies of students in

solving problems in the classroom. In the process, we used two cameras—first, a static camera to
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document all activities in the classroom. Second, a dynamic camera for recording certain activities
such as group discussions among students and question and answer sessions between students and
teachers. The observations made during the learning process took place. The activities were carried
out based on the observation sheet. The test instrument in this study was a written test. The test aims
to determine the students’ learning outcomes after participating in the innovative learning of social
arithmetic using the RME approach.

Data analysis was performed after the data collection process. The process of concluding
refers to the results of observations and students’ work. Data analysis conducted in this study
compared the effects of views and the supporting data during the learning implementation.
Furthermore, we described the implementation process based on the observation sheets and
supporting data such as documentation and tests. The students’ learning outcomes were
reviewed based on the students’ test results. The analysis of test results was obtained by
checking the students' answers and scoring. After that, a scan of the students' test results was
analyzed. As additional information, the minimum completeness criteria of mastery learning

for junior high schools in Indonesia, mainly used at SMP Muhammadiyah 1 Mlati, was 75.

Results and Discussion
The description of the research implementation is described in two major stages, namely

the preparation stage and the implementation stage, based on the planned research procedures.

Preparation Stage

Based on the plan at the preparation stage, we asked the principal of the school to permit
us to conduct the research. Then, we conducted an informal interview with the school principal
to gather the information needed in conducting the research. The data is about the mathematics
learning process in the classroom, the schedule of mathematics learning in one week, the
research subject, and the time of the research implementation. In the session, the principal also
told the mathematics teacher about our research plan. From the interview, we obtained
information that the average number of students in a class was 28-30 students. There were three
classes, namely class VIIA, VIIB, and VIIC. We asked for advice from the school to choose
the class for the research subjects, and we got the opportunity to teach in class VIIA. This
selection was based on the reason that the students of class VIIA had better emotions and
behavior. It was essential to make sure that we would not encounter difficulty to adapt to the

students in learning mathematics (Mundia, 2017). We also conducted interviews with

31



elSSN: 2442-4226 The Innovative Learning of Social Arithmetic using Realistic Mathematics ....

mathematics teachers in class VII to find out what was needed when researching class VIIA.
Furthermore, the teacher looked at research instruments we have prepared, such as the lesson
plan, observation sheets, and student worksheets. Then finally, the teacher asked us to teach in
this study.

Before interviewed with the mathematics teacher, we asked for opinions and suggestions
from the supervisor about the research instruments. The supervisor suggested to improve
improving in the lesson plan and the questions in the worksheet based on the RME approach.
In general, the research preparation plan can be seen in Table 1.

Table 1. The Research Preparation Agenda

Day/Date Activity

Friday, January 11, 2019 Consultation about a learning plan

Tuesday, January 15, 2019 Consultation about student worksheet

Friday, January 18, 2019 Consultation about observation sheet

Tuesday, January 22, 2019 Manage research permit at SMP Muhammadiyah 1 Mlati
Research preparation consultation with school teachers

Implementation Stage
After the lesson plan, student worksheets, and evaluation tests were validated by the
supervisor and also have been discussed with the mathematics teacher, we researched class
VIIA. The research process was carried out during three meetings held on 30 January to 1
February 2019. The following is a schedule for conducting research reported in Table 2.
Table 2. Research Schedules
Day/Date Activity

Wednesday, January 30,
2019

Determining profits if the buying and selling prices are known
Determining losses if the buying and selling prices are known
Determining the percentages of profit and losses

Working on student worksheet 1

Establishing gross, net, and tare if two elements are known
Determining the percentages of interest rate

Determining the amount of discount

Determining the amount of tax

Working on student worksheet 2

Working on student worksheet three as the final evaluation

Thursday, January 31,
2019

Friday, February 1, 2019

The First Meeting
At this first meeting, it consisted of four activities. First, the teacher explained the content
about determining profits if buying and selling prices are known. Second, determining the loss

if the buying and selling prices are known. Third, determining the percentage of profit and loss.
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And last, working on Students’ Worksheet 1 about the profit and loss material. These objectives
were conveyed at the beginning of learning. Furthermore, we distributed the Students’
Worksheet 1 and grouped the students in seven groups consisting of 4 students each, as shown

in Figure 1.

Figure 1. The teacher distributed the Students’ Worksheet 1 and grouped the students
After paying attention to the task contained in the student worksheet one about activities
in the market, the teacher tried to ask the students. The conversation between teacher and
students is reported in Dialogue 1.
Dialogue 1

Teacher: Kira- kira dari foto di atas, aktivitas apa saja yang ada di sana? [From the photo
above, what are the activities illustrated there?]

Student: Kegiatan jual dan beli [Buying and selling activities]

Teacher: Ya benar, dari gambar tersebut, ibu dan anak itu sebagai apa? Dan ibu yang satunya
lagi sebagai apa? [Yeah, correct. From the picture, what is the role of the woman and
the child? And, what is the role of the other woman?]

Student: Ibu dan anak sebagai pembeli dan ibu satunya lagi sebagai penjual. [The first woman
and her child as the buyers and the other woman as the seller]

Teacher : Benar sekali, dari kegiatan jual beli biasanya menghasilkan apa? [That’s correct.
From the buying and selling activities, what is usually the output?]

Student: Untung dan rugi [Profit and loss]

Teacher : Ya benar, apa itu untung dan rugi? Ada yang tahu? [That’s correct. What is profit
and loss? Does anyone know?

Student: Kalau untung, ibu tersebut mendapat kan uang banyak, kalau rugi tidak dapat uang
[If profit, the women gets a lot of money, if loss, she does not get money]

Student: Kalau untung, jualan ibunya habis, kalau rugi, jualan ibunya bersisa [If profit, the
women’s product sale runs out, if loss, some products unsold]
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Dialogue 1 describes that students can find out what activities are on the market such as
buying and selling activities, and they understand that when more and more people buy the
women’s product, she will make a profit, and vice versa. Furthermore, the teacher explained
about determining the benefit and loss, if the buying price and selling price are known. Finally,
the teacher told me how to determine the percentage of profit and loss.

Next, the teacher asked students to work on Students’ Worksheet 1 by discussing with
their respective groups. Students were asked to analyze various ways that can be used to solve
the problems in the Students” Worksheet 1, and then students wrote the answers to the issues
given. The teacher allowed asking questions if there were still unclear things. Furthermore, the

following is a description of the three activities at the first meeting.

Determining the Profit if the Buying and Selling Prices are Known
The purpose of this activity was to make the students understand what profit is and how to
determine if the buying and selling prices are known. Also, students were expected to understand
the concept of benefit. Through this first activity, students also found strategies in seeking profits.
Figure 2 shows that thestudents were asked tocompare the buying and selling prices
and determined the profit. We provided the buying price, the selling price, and also some instructions. The

use of this model is another characteristic of RME because it was related to daily activities.

PROBLEM 2:

The school shop bought 1 box of mineral water consisting of 48 cups with the
price of IDR 14,000. The mineral water was then sold with the price of IDR 500
for a cup. Compare the buying price and the selling price, then calculate the
profit the shop earned!

Figure 2. Problem 2 in Students’ Worksheet 1
Figure 3 shows that Group 1 finished Problem 2 by finding the total sales price by
multiplying the unit price of a cup of mineral water with 48 cups in 1 box to determine the
selling price. After getting the total selling price of 1 box of mineral water, they subtracted

it with the initial buying price of 1 box of mineral water and got the sale profit.
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SOLUTION:

The school shop bought 1 box of mineral water consisting of 48 cups with the
price of IDR 14,000. The mineral water was then sold with the price of IDR 500
for a cup.

= IDR 500 x 48 = IDR 24,000

= IDR 24,000
IDR 14,000 —
IDR 10,000
Thus, the profit earned by the school shop was IDR 10,000.

Figure 3. Group 1’s answer to solving Problem 2
Next, a discussion process took place between the group and the teacher, as described in
Dialogue 2. Students were doing construction with the teacher to solve Problem 2.
Dialogue 2

Student: Bu, berarti ini langkah awalnya mencari harga jual nya dulu ya bu? [Ma'am, the first
step is finding the selling price first, isn’t it?]

Teacher: lya benar, terus bagaimana lagi? [That’s correct, then what else?]

Student: Setelah dapat harga jual tadi terus dikurangi dengan harga belinya bu, lalu dapatlah
untung nya bu? [After getting the selling price, then subtract it with the buying price,
then we get the profit. Is it true?]

Teacher: lya kira-kira seperti itu, ayo coba dikerjakan saja. [Yes, something like that, let's just
doit.]

Student: Baik bu [Yes ma'am]

In this problem, most of the groups have understood the problems about how to
determine the profit and what steps should be taken to find it. In Problem 2, there was one
group carelessly made an error in solving the problem due to failure in understanding the

problem.

Determining the Loss if the Buying and Selling Prices are Known
The purpose of this activity was to make the students understand what loss is and how to
determine if the buying and selling prices are known. Also, students were expected to understand
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the concept of loss. Through this first activity, students also found strategies in finding loss in

different ways by using the problem shown in Figure 4.

PROBLEM 3:

To pay his school tuition fee, Wawan sells newspaper. One day, he bought 50
exemplars of newspaper with the price of IDR 2,000 each. Because of the rain,
he could only sell 30 exemplars in the morning. The remaining exemplars were
then sold in the afternoon with the price of IDR 1,500. After being calculated,
Wawan suffered loss. How much was the loss?

Figure 4. Problem 3 in Students’ Worksheet 1

Figure 4 shows that Wawan sold newspapers on a rainy day, and then students were
asked to determine how much his loss when selling newspapers. The use of this model is
another characteristic of RME that related to daily life. Furthermore, Figure 5 shows the Group
1’s answer in solving the problem. Group 1 solved Problem 3 by multiplying the money
obtained in the afternoon by the number of newspapers sold during the afternoon, which is
IDR 30,000, then multiplying the money obtained in the morning with the newspaper sold in
the morning, obtained IDR 60,000. Next, students added the morning income and the
afternoon income to total revenue of IDR 90,000. Lastly, the capital was reduced by the total
income. The Wawan got a loss of IDR 10,000.

SOLUTION:

Capital: IDR 100,000.

The number of newspapers sold in the morning was 30 pcs.
The number of newspapers sold in the afternoon was 20 pcs.
The money got in the afternoon was IDR 1,500.

IDR 1,500 x 20 = IDR 30,000

The money got in the morning was IDR 2,000.

IDR 2,000 x 30 = IDR 60,000

IDR 30,000 + IDR 60,000 = IDR 90,000

IDR 100,000 — IDR 90,000 = IDR 10,000

Thus, the loss was IDR 10,000

Figure 5. Group 1’s answers to solve Problem 3

Another answer is shown in Figure 6. As shown in Figure 6, Group 3 worked by multiplying
the newspaper obtained from the agent with the unit price of the newspaper, the total cost of the
newspaper sale is accomplished. Then, multiplying newspaper sales in the afternoon with the unit
price of newspapers obtained total newspaper sales in the morning is IDR 60,000. Next,
multiplying the remaining 20 newspaper sales with the afternoon newspaper sales price to get IDR
30,000. Then, adding total morning sales and afternoon sales to get IDR 90,000. Lastly, total sales
are subtracted from the capital and get a loss of IDR 10,000.
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SOLUTION:
Capital: IDR 100,000 Capital = IDR 100,000
In the morning =30 x IDR 2,000 Income =IDR 90,000 —

= IDR 60,000 Loss =IDR 10,000

In the afternoon =20 x IDR 1,500 = IDR 30,000
Income = IDR 60,000 + IDR 30,000 = IDR 90,000

Figure 6. Group 3’s answers to solve Problem 3
From Problem 3 in Students” Worksheet 1, all groups have understood the problem of
how to determine loss and what steps should be taken. This is evidence from many students'

answers in solving the questions given.

Determining the Percentage of Profit and Loss

Material about determining the percentage of profit and loss is shown from the next
problem, as shown in Figure 7. The purpose of this activity is to make students understand the
concept of profit and loss and how to find a percentage of them. The rate of profit used to
determine the sale profit from a spent capital and the percentage of damage used to determine
the sale loss from a contributed capital. Through this activity, students also found strategies in

finding the percentage of profit and rate of failure in different ways.

SOAL 5;
Perhatikan gambar dibawah Ini

krrena sudah bosan
dengan mobil tersebut
mmaka mrokal tmeekaal

Aagrual demipan hisepn

Ry 000 000 {10 )

Tentukan persentass kerugiannya’

Hewmamy Tanpwk vemvhichy sl todal

seharga Bp50 000,000
FENYELESALAN:

PROBLEM 5:

Look at the picture below.

A man bought a car with the price of IDR 50,000,000.

Since he was bored with the car, he sold it with the price of IDR 45,000,000.
Determine the percentage of loss he got.

Figure 7. The percentage of profit and loss problem
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Figure 7 shows that students were asked to determine the percentage of loss. The use of
this problem is another implementation of RME. Group 1 solved the problem by finding the

difference between the buying and selling price, as shown in Figure 8.

Car with a price of IDR 50,000,000, IDR 50,000,000
sold with the price of IDR 45,000,000 IDR 45,000,000 —
IDR 5,000,000
5000000  100Y%
~ 50000000 ’

x 100% —50—100/
50 0T 5 T

Figure 8. Group 1’s answer to Problem 5
In Figure 8, Group 1 got IDR 5,000,000 difference from the buying price and the selling price,
which was the loss. Then, they divided it by the selling price of the car and multiplied by one
hundred percent to get the percentage of the loss. Thus, the rate of the loss was 10 percent.
Furthermore, Group 5 and Group 7 did not work according to the instruction and did not write any

information, either. They just calculated the loss without the percentage, as shown in Figure 9.

Percentage of loss = IDR 50,000,000 — IDR 45,000,000
=IDR 5,000,000

IDR 45,000,000 sold
IDR 50,000,000 bought a car —
IDR 5,000,000 result of loss

Figure 9. The answer to Problem 5 by Group 5 and 7
There was also Group 6, who solved the Problem 5, directly finding the percentage of
loss without providing how to find the loss, as presented in Figure 10. Group 6 directly wrote
the loss divided by the buying price times 100 percent and got 10%.

i R (loss)
PR =
= PR t l =
2 _ ) (percentage of loss) HB (buying price)
= S FO0E0 o o fe 5,000,000
) =———x 1009
il 50,600,060 %
= 5 w0 5
L=y = g x 10
= £0 50
[y - - 5
= [0 [+ = 10%

Figure 10

. Group 6’s answer to Problem 5
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In Problem 5, most of the groups have understood the problems about how to look for the loss
and the percentage of loss, though some groups did not follow the instruction and have not
finished. It can be seen that students were still not careful enough and were not accustomed to reading
the instructions carefully. Therefore, students were still confused in solving the given
problems. Besides, in Problem 2 and Problem 5, some students did not understand how to
determine profit/loss and the percentage of profit/loss. Some students must be guided by the teacher to
follow it through an illustration that the teacher provided by reminding how profit earned and how the
loss happened. Finally, all students could solve the problems with the teacher’s guidance.

The students who could complete the worksheet correctly got rewards in the form of "good",
"smart", and "very good" predicate from the teacher. The teacher asked the groups’ representatives to

present their answer in front of the class. At the end of the first meeting, we still found some errors.

The Second Meeting

The second meeting began with praying, checking the students' attendance, reminding to the
previous material, conveying the learning objectives, and delivering content to the students. At this
meeting, there were four activities, namely explaining a single interest, teaching about the net, gross,
and tare, explaining tax, and working on Worksheet 2 in groups.

The teacher grouped the students in groups consisting of 3-4 students. Then, the teacher
distributed Worksheet 2 and guided the students to work on it. The activity began by discussing the

places to learn the material, as presented in Figure 11.

Gambar 3 yaitu
Kantor pajak

Gambar 2 yaitu @ pusat perbelanjaan

The first picture is bank.
The second picture is supermarket.
The third picture is tax office.

Figure 11. Places related to the material in the second meeting
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The first place was a bank to learn about a single interest. The second place was a

supermarket to learn about the net, gross, tare, and discount, as shown in Figure 12.

1. Gross, net, and tare
- Gross is weight of goods with the
container.
o ! i P - Net is the weight of goods without
+; et i o the container.

= Bruto (b) merupakan berat kotor, artinya berat suatu barang beserta

denges npuny ks - Tare is the weight of the empty
*  Netto (n) merupakan berat bersth, artinya berat suatu barang setelah dikurang: dengan .
. ll"\-:’:f ?3‘ )::;mpaknn potongan berat artinya berat tempat suatu barang/kemasannya Co ntal ne r'

: . 2. Discount
seperti pada gambar i '
——— - When we go to supermarket, we

Saat ksta perat ke toko, muat . ; . .
ararket super saske, atun tempet- ety 19 often find many posts of Discount
10%, 20%, 50%, and so on.

terapat jualan lanaya kadang kita e o
- Discount is a reduction from the

2, Diskon atan potongan :

Wy

mengumpas twhsan Diskon 10%,
d diskon 2094, diskon 507 dil

diskon adalab potongan atau peagurangan nilai terhadap nilai ataw harga awal. Dan | n |t|a| pl’lce Of a pI'OdUCt g |Ven by the
Secara umum, diskon merspakan potongan barga yang diberixan oleh penjual techadap suats Sel I er
barang. :

Figure 12. Gross, net, tare, and discount understanding
The last place introduced to students was the tax office. In this activity, the teacher used
the tax office context to explain taxes and how to determine taxes, as shown in Figure 13.

PAJAK . Pagic Pertarshshan
Laiah besyan ol Nada (PEN)

swos bwang ave jasa i

Frarmiar 3y : Fperior gt
LIPS an -
vasg wagph dibayakan FEN adalah pagak
ok masvesekal vang barus dibaveekas
kepoda Pemermtah oleh pembek kepada
- perpsal st koavamsi
L/ { pesshelion bosaag

Pada maen uu yeng perds dgpel adalah e 1 besaras pajek secara
sederhany Beserya pajak diatur oleh perateran perendeg-undangas sesin dengae jenis
pajak Dalam traneaksi yeal beli terdapat jemis pagak vomg hares disavar oleh pembeli. yaitu
Pagaks Persambaban Nabni (PPN) Penjual sersebee mewnkili pemerinzah untuk menenma
persbey aras pajek desi pemnbeh untek Ssetorken ke kas 2egers Bunenys deany e PPN
edaleh 10% dexi 2asypa yuel

Rsnoan PPN

(wn) = (ow) 3¢ (rae

« G hnasss Pegssn P

Tax is an amount of money which has to be paid to government based on the
value of goods or services.

Value added tax (VAT) is a tax for consuming or buying a goods or service.

In this material, students need to understand how to calculate tax in simple way.
The amount of tax is regulated by law based on the kinds of taxes. In buying
and selling transaction, buyer needs to pay added value tax (VAT). The seller
represents the government to receive the tax and then transfer it to the
government reserve. The amount the VAT is 10% of the selling price.

Figure 13. The teacher explains about taxes
After the students have the same perception related to the material, the teacher asked the
students to work on Worksheet 2. The teacher reminded them to understand the problems and
be more careful in working on Worksheet 2. Furthermore, students discussed with each group
and analyzed the issues in Worksheet 2 in various ways. At the same time, the teacher went
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around the classroom to see the results of the students’ work and invited them to ask if they

found difficulty in solving problems. The following is a description of the three activities at the

second meeting.

Determining Single Interest

The method of determining asingle interest was implemented by working on the

problems in Worksheet 2, as shown in Figure 14. The purpose of this activity is to make

students understand what a single interest is and how to determine it. Also, the students were

expected to understand the concept of individual interest. Through this activity, students also

found a strategy in seeking different single attention in each group.

Problem 1

Mother borrows some money from a bank of IDR 4,500,000 at 30% of interest
rate per year. She borrowed it for 5 years. Calculate the amount of the interest
for the 5 years and how much money she has to pay.

Figure 14. Problem 1 of Worksheet 2

In Figure 15, students were asked to calculate the amount of interest for five years and

how much money should be paid by the mother. The use of this model is another characteristic

of RME, which is related to daily life.
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GIVEN: M = IDR 4,500,000

P =30%

T =5 years
GOAL: =2
Solution :

I=MXPxT

| = IDR 4,500,000 x % X 5 =1IDR 4,500,000 x 150

= 6,750,000
The amount of tax for 5 years was IDR 6,750,000
The amount of money should be paid by mother was IDR 4,500,000 + IDR
6,750,000 = IDR 11,250,000

Figure 15. The answer to Problem 1 of Worksheet 2 Group 1
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The results of Group 1’s answers explained the amount of interest for five years and how
much money should be paid by the mother with M as the money borrowed by the mother, P as the
interest rate, T as the term of the loan, then I as the amount of interest, as shown in Figure 15. They
substituted the formula I, which is M x P X T, to get the results. Then, the result of | added with M
to get the total loan amount that must be paid by the mother for five years is IDR 11,250,000. They
finished by providing information and working in sequence according to the existing
formula. These results are the same as the answers given by the other groups, except Group 4.

Group 4 had a different answer from the other groups. Group 4 stated that to calculate the
amount of interest for five years and how much money the mother must pay. The detail is presented

in Figure 16. The total obtained in this group was very different from the other groups.

Given: M = 4,500,000
P =30% / year

T =5 years
Goal: What is the amount of money mother should pay?
Solution:

4,500,000 x % X 5 = 6,750,000

4,500,000 6,750,000
4,050,000 8,550,000 +
8,550,000 15,300,000

Figure 16. Group 4’s answer to Worksheet 2
In Problem 1, most groups have worked by the instruction, used the formula in the correct
sequence, and understood it. But there was a group making errors in calculation, as seen in

Figure 16.

Determining Net, Gross, and Tare
The purpose of this activity is to make students understand the concept of net, gross, and
tare. Through this activity, students also found strategies in finding the net, gross, and tare in

different problems for each group.

PROBLEM 2:
Mother bought 10 sacks of rice. At each sack, it was written gross = 10 kg and
net = 9.8 kg. What is the tare of each sack?

Figure 17. Problem 2 of Worksheet 2
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Figure 17 shows that students were asked to calculate the weight of each sack if each sack
has gross = 10 kg, net = 9.8 kg, and the mother bought ten sacks of rice. The use of this model
is another characteristic of RME because it relates to everyday life. Group 1 answered, as

presented in Figure 18.

Given : Gross 10 kg
Net 9.8 kg
Goal : Tare?
Solution . Tare = Gross — Net
=10kg—-9.8=0.2 kg.

Figure 18. Group 1’s answer to Problem 2 Worksheet 2
Group 1 stated that to find tare of each sack, they subtract the net from its gross, and got 0.2
kg. The information is written in sequence and based on the correct formula (See Figure 18). In this

problem, most of the group explained in their answer, and all the group provided the right solution.

Determining Discounts
The material aims to make the students understand the concept of discount as well as a

formula to find it. The example of the problem is presented in Figure 19.

PROBLEM 4:
Rendi wants to buy a cellphone with the price of IDR 1,800,000. If Rendi gets a
discount of 20%, how much he should pay?

Figure 19. Problem 4 of Worksheet 2
In Figure 19, students were asked to find the amount of money Rendi has to pay after
getting a discount. Group 1 provided the solution by multiplying the discount rate with the price

of the cellphone. Then, they subtracted the amount with the discount, as presented in Figure 20.
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Solution (Group 2):
% % 1,800,000 = 360,000 discount
= IDR 1,800,000 - IDR 360,000
= IDR 1,440,000
(Group 5)
= IDR 1,800,000 x 20% IDR 1,800,000
= IDR 1,800,000 x % IDR 360,000 -
= IDR 18000 x 20 IDR 1,440,000
IDR 360,000
4,500,000 6,750,000
4,050,000 8,550,000 +
8,550,000 15,300,000

Figure 20. The answer to Problem 4 Worksheet 2
Both Group 2 and Group 5 provided a similar way and got the same answer of IDR
1,440,000, but, they did not offer any explanation.

(Group 3)

Given : The price of a cellphone: IDR 1,800,000
Discount 20 %

Goal : How much Rendi should pay?

Solution : IDR 1,800,000 x 20%

= IDR 1,800,000 x 2~
100

IDR 360,000
IDR 1,800,000 — IDR 360,000
IDR 1,440,000 (the amount of money should be paid)

(Group 6)

Discount — discount rate

100
=22 « IDR 1,800,000
1606
=20 x IDR 18000
= DR 360,000
IDR 1,800,000 — IDR 360,000
IDR 1,440,000

x selling price

Figure 21. The answer to Group 3 and Group 6 towards Problem 4
Group 3 and 6, similar to others, provided the correct answer, and they also offer a
complete explanation as presented in Figure 21. However, there was also Group 4, who did not

give any clear statement in their answer, as shown in Figure 22.
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20
1,800,000 X —— = 360,000
100

1,800,000 — 360 = 1,440,000

Figure 22. Group 4’s answer to Problem 4
In this problem, all of the groups have understood the concept to determine the discount

and how to solve the related problems.

Determining Tax

The purpose of this activity is to make students understand about tax and how to
determine it. Through this activity, students also find strategies in finding different taxes for
each group.
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Look at the problems below:

Mr. Agus sells 1000 bowls of meatballs every day. The price for a bowl is IDR
10,000. To attract the customer, Mr Agus gives 10% discount for each bowl.
The question is, how much tax of UMKM does he have to pay in a month?

Figure 23. Problem 5 of Worksheet 2
Figure 23 shows that students were asked to calculate how much UMKM tax (tax for
Indonesian micro, small, and medium enterprises) must be paid by Mr. Agus in one month. In
Indonesia, the UMKM tax per month is 1% of the total sales received each month. Group 1

answered Problem 5, as presented in Figure 24.

= 1000 x 10000 X -~
100

_ 100000090

160
= 1,000,000 (daily income)
=1,000,000 x 30
= 30,000,000 (income in a month)

= 30,000,000 X —
160
= 300,000 (the tax)

Figure 24. Group 1’s answer to Problem 5 of Worksheet 2
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Group 1 answered by first multiplying the number of meatballs sold in a day with the
price and the discount. They claimed it was the daily income. Then it was multiplied by 30 days
to get monthly income. Then, 1% tax applied to get the UMKM tax. This result still has an
error, in which Group 1 has not done the process of subtracting the price of meatballs after the

discount. Also, Group 2 answered Problem 5, as presented in Figure 25.

1000 x 1,000,000 = 1,000,000,000
= 1,000,000,000 x %

_ 1000,000,000

100
= 10,000,000 (daily)
=10,000,000 x 30
= 300,000,000 (monthly)

= 300,000,000 X —
100
= 3000,000 (the tax)

Figure 25. Group 2’s answer to Problem 5 of Worksheet 2

Group 2 multiplied the number of meatballs sold in a day with 1,000,000, then times 10%.
They claimed it as a daily income. The next process was similar to Group 1, with different
answers. Finally, they got IDR 3,000,000 as the tax. This result was not correct, either, as they
made a similar mistake with Group 1.

Furthermore, Figure 26 shows the result of Group 3. They had a solution. First, they
calculated the price of 1 bowl of meatball after discount. Then, it was multiplied by the number
of meatballs sold in a day to get the daily income. Second, they found the monthly income by
multiplying the daily income with 30. Then, the 1% tax was imposed.

Sale = 1000 bowl a day

Meatball price = IDR 9,000 (after discounted)
Daily income = 1000 x 9,000 = 9,000,000
Monthly income = 9,000,000 x 30 = 27,000,000
UMKM tax = monthly income X tax

= IDR 27,000,000 x 1%

IDR 270,000

Figure 26. Group 3’s answer to Problem 5 of Worksheet 2
These solving steps were correct. But Group 3 made an error in the multiplication of
9,000,000 x 30. It should be 270,000,000 but it was written 27,000,000. Thus, the result was
still not correct.
Figure 27 shows the results of answers from Group 5 and 6. Both of the groups have a

solution. They first multiplied the price of the meatball with the discount. The result was the
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discount price. Second, they subtracted the unit price by the discount to get the actual cost of 1
bowl after a discount. Third, the exact unit price after a discount was multiplied by the total
sales in a day to get the daily income. Fourth, the daily income was multiplied by 30 to get the
monthly income. Finally, the monthly income was multiplied by 1 percent to get the amount of
tax. They got IDR 2,700,000. The process and the result were correct, but it lacks explanation.
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Monthly income
= 9,000,000 x 30

= 270,000,000
Tax
= 270,000,000 x 1%
__ 270,000,006
- 100
= 2,700,000

Figure 27. Group 5 and 6’s answer to Problem 5 of Worksheet 2

Towards Problem 5 of Worksheet 2, all groups found difficulties in understanding the
problem on how to determine the UMKM tax, reviewing their responses. Most of them did not
use the given information. Thus, the steps were similar but resulted in a different answer. Only
2 groups had the correct answer as expected by the teacher.

The next activity was the presentation of the group discussion results of Worksheet 2
Problem 1, 2, and 5, as shown in Figure 28. The teacher offered to the students who were willing
to go forward to write and explain their discussion results, but no student was brave enough to

justify their findings. Then, the teacher appointed a male student (S) to present Problem 1, a
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female student (N) to present Problem 2, and another female student (E) to present Problem 5.
However, in the middle of the presentation, the bell rang. Thus, the teacher asked them to stop,
and the rest of the students gave applause. The teacher discussed together with the written

answers on the board and told the next meeting topic.

Figure 28. A representative of the groups wrote on the board to start the presentation
Based on the description above, we can see that students still did not carefully understand
the instruction within the problems. It made them confused during the problem-solving process.
They found difficulties in determining the tax, and then the teacher had to guide them step by
step. Though some performed errors in some steps, but the others could complete the worksheet.
The students who could complete the worksheet correctly got rewards in the form of "good",

"smart", and "very good" predicate from the teacher.

The Third Meeting

The third meeting started with praying, checking the student attendance, delivering the
apperception of the previous materials, and conveying the learning objective. In this meeting,
there was only one activity, an evaluation test to measure the students’ learning outcome. The
teacher delivered the Worksheet 3, consisting of 5 problems that have been discussed in the
previous two meetings. Unlike the previous meeting, the students worked individually in 30
minutes. 27 students participated in this test, as shown in Figure 29.

After 30 minutes of working on the worksheet, the students submitted their works to the

teacher. The teacher and students ended the learning by praying together.
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Figure 29. The situation of the students working on Worksheet 3

Analysis of the Test Data
The test carried out at the third meeting of the 1st of February 2019 aimed to determine

the students’ learning outcome in social arithmetic. Figure 30 shows the results.

30
Fa

24
. 19
20 16

. 14
1 ¥ 11

: I I

¥

1 P 3 4 5
Figure 30. Test Results Data

Figure 30 shows that 24 students could answer Problem 1 correctly, 14 students could
answer Problem 2 correctly, 11 students could answer Problem 3 correctly, 19 students could
answer Problem 4 correctly, and 16 students could answer Problem 5 correctly. There were
some mistakes made by the students in solving the problems. First, students were not careful
enough to read the instruction contained in the issues. Second, students were not careful enough
to perform multiplication, addition, and subtraction operations. Third, students were lacked

focus in working while the time allocation was too short.

The Role of Realistic Mathematics Education
In the first meeting, the students were introduced to the buying and selling activities
through a picture that shows activity in a market. Through the picture, the students knew the

nature of buying and selling activities and the results of the activities in the form of profit and
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loss. Further, the students also learned how to determine the amount of profit from the buying
and selling activities.

In the second activity, students determined the loss if the buying and selling prices are
known. In this activity, students began to understand clearly how the loss can be known through
the comparison between buying expenses and selling income. At this point, students can use
this knowledge in daily life. This is consistent with Fauzan et al. (2018) and Abadi et al. (2017)
whose explained that social arithmetic material has a close relation to everybody’s daily life.
Thus, it is considered as an essential material.

In the third activity, students were asked to determine the percentage of profit and loss.
We taught them to convert the profit or loss in the form of a percentage. This topic is also
essential to be used as a comparison for sustainable trading activities in the future (Schaltegger
& Horisch, 2017).

In the fourth activity, students worked on Worksheet 1 in groups consisting of four
students each. Worksheet 1 discussed the first, second, and third activities in the form of
problem-solving. In Problem 2, almost all groups have understood the problems given about
how to determine the profit and steps that must be taken to solve the problem. The details are
presented in Dialogue 2. In the dialogue, we can also see a positive impact on the students’
understanding in the form of the students’ interest to ask questions related to the problem-
solving process. It is relevant to the findings of several research conducted by Laurens et al.
(2017), Revina and Leung (2019), and Tanujaya et al. (2017), which suggested that realistic
mathematics education approach brings positive and significant effect towards the
mathematics understanding. However, in our results, there was one group that was not careful
enough to understand the problems’ instruction so that there were errors in the work. In
Problem 3, all groups have understood the concept to determine the loss if the buying price and
selling price are known, and students can find an appropriate way to solve the problems.

In problem 5, which discussed determining the percentage of profit and loss, most groups
have understood the given problem. However, there were 2 groups, namely Group 5 and Group
7, who could not meet what the problem wanted. It was due to a lack of accuracy in
understanding the problem.

The second meeting consisted of five activities. In this second meeting, we asked the
students to pay attention to the pictures in Worksheet 2 about some familiar places in daily
life. In the first activity, students were introduced to the first picture that explains the activities

usually that y happen in a bank. Most students have understood the general uses of the bank,
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such as savings and loans, but did not understand what is meant by a single interest because
they rarely hear about it. Thus, we explained about single interest.

In the second activity, we explained about the net, gross, and tare through picture number
2 about supermarkets , which usually contained net, gross, and tare. In this activity, the students
had understood what was meant by net, gross, and tare after we explained it. Further, we
continued to the third activity to discuss discounts. In this activity, students know where there
are usually discounts. They said that discounts are often in malls, clothing stores, and shoe
stores. Then, we explained what is meant by discounts.

In the fourth activity, we asked students about taxes, and it turned out that the students
did not understand what was meant by taxes. Then, we immediately explained what tax was
and the formula to find the amount of tax. After the students understood all the material in the
first activity to the fourth activity, we proceeded to the fifth activity, which was to work on
Worksheet 2, which contained problems related to the first activity until the fourth activity.

In the fifth activity, students were divided into 7 groups consisting of four people to
complete Worksheet 2. In Worksheet 2, Problem 1 was about determining the single interest.
Some groups had worked based on the instructions, such as using a formula in sequence and
understanding it. But, Group 2 and Group 4 made some errors in the form of lack of accuracy
when working on the problem so that the final results differed significantly from the actual
answer. In Problem 2, which asked about determining net, gross, and tare, all groups have
understood how to get tare, but some groups did not include information in the answers, so the
answers were written very briefly.

Problem 4 was about determining the amount of discount from the buying price of an
item. In this problem, all groups could answer correctly, even though there were still a few
deficiencies in the inclusion section of the formula or information on the answers
made. Problem 5 was about finding the tax rates. Groups 1, 2, and 4 were still trying to
determine the steps to look for the UMKM tax amount so that the answers obtained do not
match the actual results. In contrast, the Group 3 formula and how to work is correct, but there
is an error when multiplying the daily income by the number of days in a month, so the results
obtained were wrong. Groups 5 and 6 were considered to have understood the problem because

the answers received were appropriate.
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Student Learning Outcomes

The problems given to students consisted of 5 questions seen in Figure 4, 14,17, 19, and
23. All of them applied the RME approach. Based on the evaluation test results obtained by
checking the students’ answers, the average score of students was 81.92. This score was more
significant than the standard of a minimum passing grade in SMP Muhammadiyah 1 Mlati,
which was 75. Referring to this score, among 27 students who took the test, 25 of them
successfully reached the standard. Table 3 explains that the final grades of all VII A students
at SMP Muhammadiyah 1 Mlati.

Table 3. Students' learning results

Category Score Frequency Percentage
Complete >75 25 92.59%
Not complete <75 2 7.41%

The final evaluation results showed that 92.59% of students completed working on the
test, with an average score of 81.92. It shows that the completeness of student learning
outcomes has reached the standard of a minimum passing grade in SMP Muhammadiyah 1
Mlati. In other words, there was an increase in the integrity of student learning outcomes. This
result is in line with several studies, such as Rahmawati and Amah (2018), Risdiyanti et al.
(2019), and Astuti (2019) whose states the average increase student learning outcomes with
RME approach, Risdiyanti and Prahmana (2020) whose argued that there is a positive influence
and significance of realistic mathematics education (RME) on student learning outcomes, and
also Farida, Hartatiana, and Joemsittiprasert (2019) whose use the Realistic Mathematics
Education (RME) in improving mathematical analogical ability and habits of mind.

Conclusions

The implementation of learning innovations in social arithmetic material using the RME
approach in SMP Muhammadiyah 1 Mlati was done by the use of context daily activities, which
were close to the students as the starting point of learning a positive contribution to student
learning outcomes. There are three significant contexts used during teaching and learning
activities, namely buying and selling activities in the market to discuss profit and loss, activities
in the bank to discuss single interest, simulation of activities in shopping centers to explain net,
gross, tare, and discounts, as well as activities in tax office to simulate tax material. The results
of the implementation of the learning activities were evaluated at the final meeting of the

study. The last meeting was an evaluation of learning using a test instrument against all
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material that has been taught to determine the successful application of a realistic mathematics
education approach (PMR) to student learning outcomes. The results showed that social
arithmetic learning using RME approach in the form of word problems could reach an average
value of 81.92 of 27 students and 25 students among them had scores above the standard of
minimum passing grade which means that 92.59% of the total of students in the above standard
score. Lastly, this result could be used as a reason for further research by comparing the results

of the study using the RME and conventional approaches.
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