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Abstract

In everyday life, we were asked to be careful in making decisions, especially regarding
financial matters. This research aimed to design a financial mathematical task to train
students to be wiser in making decisions regarding financial matters. The method used in
this research was design research with type of development studies. The approach used
in this research was Realistic Mathematics Education (RME) or in Indonesia is better
known as Pendidikan Matematika Realistik Indonesia (PMRI). For the context, this
research used buying a house with credit or banking context. This research was
conducted at Vocational High School 01 Jambi City with the subjects were eleventh-
grade students with major of accounting. This research produced a financial mathemati-
cal task in the context of buying a house that was valid, practical, and has potential effect
for financial mathematics learning. The research results also found that students became
wiser in making decisions regarding financial matters. This research can also be a
reference for vocational high school teachers to make financial mathematics teaching
materials.
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Abstrak

Dalam kehidupan sehari-hari, kita diminta cermat dalam mengambil keputusan
khususnya terkait masalah keuangan. Penelitian ini bertujuan untuk mendesain soal
matematika keuangan untuk melatih siswa menjadi lebih bijaksana dalam mengambil
keputusan terkait permasalahan keuangan. Metode yang digunakan dalam penelitian ini
adalah design research tipe development studies. Pendekatan yang digunakan dalam
penelitian ini adalah Realistic Mathematics Education (RME) atau di Indonesia lebih
dikenal sebagai Pendidikan Matematika Realistik Indonesia (PMRI). Untuk konteks,
penelitian ini menggunakan konteks membeli rumah dengan kredit atau secara
perbankan. Penelitian ini dilakukan di SMKN 01 Kota Jambi dengan subjek yaitu siswa
kelas sebelas jurusan akuntansi. Penelitian ini menghasilkan latthan matematika
keuangan dengan konteks membeli rumah yang valid, praktis, dan memiliki efek
potensial bagi pembelajaran matematika keuangan. Hasil penelitian juga menemukan
bahwa siswa menjadi lebih bijak dalam mengambil keputusan terkait masalah keuangan.
Penelitian ini juga dapat menjadi referensi bagi guru SMK untuk membuat bahan ajar
matematika keuangan.

Kata kunci: Matematika Keuangan, PMRI, RME, Design Research
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INTRODUCTION

Mathematics is one of influential rules in learning activities to improve student
achievement (Bulukaya et al., 2020). Mathematics can also be called as a foundation for
learning other disciplines to solve problems in our daily life (Junpeng et al., 2020; Kesorn
et al., 2020). Nevertheless, mathematics textbooks isolate practice-oriented mathematics
education and it makes students face difficulties in applying mathematics in real-life
situations (Jones et al., 2015; Shute et al., 2016; Ke & Clark, 2020). To overcome this, an
approach that is oriented to the real world is needed. An approach that is oriented in a real
-world situation is Realistic Mathematics Education (RME) or in Indonesia it is called
Pendidikan Matematika Realistik Indonesia (PMRI).

RME developed by Hans Freudenthal in the Netherlands is a learning theory that
views mathematics as a human activity (Zulkardi et al., 2020; Wijaya et al., 2021;
Sya’bani et al., 2021). In Indonesia, RME is better known as PMRI and it has been going
since 2001 (Zulkardi, 2002). PMRI has five characteristics, namely 1). using real world
contexts as a starting point, 2). using models as a bridge between abstract mathematics
and the real world, 3). using students' own production or strategies, 4). interaction
between teacher and students, as well as fellow students, and 5). connections between
scientific disciplines (Zulkardi & Putri, 2019). So by using these five characteristics
especially for studying financial mathematics, it will be more meaningful since it uses a
real context and students use their own strategies in solving the problems given.
Moreover, this approach also effectively increases a student's academic achievement,
student’s mathematical abilities, and the quality of mathematics education (Zakaria &
Syamaun, 2017; Tamur et al., 2020; Aksu & Colak, 2021).

In formal activities, learning mathematics not only at primary school level, but also
at higher school levels, including vocational high schools (VHS). Based on regulation of
the Minister of Education and Culture of the Republic of Indonesia No. 22 of 2020
concerning the Strategic Plan of the Ministry of Education and Culture for 2020-2024
explains that in the context of revitalizing for VHS to improve the quality and
competitiveness of Indonesia's human resources, the Ministry of Education and Culture
making several efforts to ensure high quality vocational school graduates and relevant for
business-industrial fields and also can respond to global and regional competition, such as
the implementation of the ASEAN Economic Community. It means that VHS graduates
must master their field in order to contribute actively.

There are some specific fields at VHS. Accounting major (AM) is one of them that

specifically discusses financial matters. In eleventh-grade of AM, financial mathematics
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topic is the application of sequences and series including growth, decay, single interest,
compound interest and annuity (Ediyanto & Harsasi, 2022). These topics are often
encountered and applied in everyday life problems. It means that financial mathematics
problems given must be oriented towards everyday life problems so it will contribute to
student’s learning outcomes (Almaida & Gallego, 2023; Latifah et al., 2023; Nuryadi et
al., 2023).

But Sutiaharni & Armiati (2020) found in previous research that the
implementation of financial mathematics learning was still too general for VHS
programs. In addition, it is not oriented by daily activities and it’s not require special
skills for solving the problems. Next, Sutiaharni et al., (2021) also found that the context
used was irrelevant from daily problems. Based on these findings, in this research real
context was used as the basis for the PMRI approach. The financial problem topic used is
buying a house using credit or banking. This aims to train students to be wise in making

decisions regarding financial matters.

METHOD

The method used in this research is design research with type of development
studies. Development studies in design research has two stages i.e: the preliminary stage
and formative evaluation stage for developing the prototype. At the preliminary stage, the
researcher determines the place and time of the research, then analyzes the curriculum
and textbooks used, also reviewing the student's needs. Next at the formative evaluation
stage, it has several stages from low to high resistance to revision namely self-evaluation,
expert review, one-to-one, small group, and field test. Formative evaluation stage can be
seen in Figure 1. (Zulkardi, 2002; Plomp, 2013; Bakker, 2018).

During the self-evaluation stage, prototype 1 was designed by the researcher and
teachers as learning activities based on curriculum, student’s needs, and the approach
used. For collecting the data, this research uses Miles-Huberman technique which
combines with the formative evaluation stage. Then prototype 1 will be validated in the
expert review stage, covering aspects such as content, language, and activity construction.
It was also tested at the one-to-one stage involving 3 students to get revision. After
prototype 1 becomes valid, it will produce prototype 2 that will be tested in a small group
stage involving 6 students. After revision and commentary from students, finally it
produced prototype 3 that will be tested in a field test stage including students in one
class. The data were carried out through observation, documentation, interviews,

questionnaires, and tests.
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Figure 1. Formative evaluation stage

RESULTS AND DISCUSSION

This research produces wvalid, practical, and potential effects of financial
mathematics teaching materials obtained at the prototyping stage using the formative
evaluation stage. Validity is obtained at the expert review and one-to-one stage,
practicality is obtained at small group stage, and potential effect can be seen in field test
stages. However, before proceeding to the prototyping stage, researchers still carry out
the preliminary stage and self-evaluation stage in accordance with the design research
stage.
Preliminary Stage

At the preliminary stage, researchers determine the location, time, and research
subjects. This research was conducted at VHS 01 Jambi City in March 2023 with the
subjects were eleventh-grade students with a major of accounting (XI of MA). For one-to
-one stage, it involved 3 students from XI of MA 3, next for small group stage, it
involved 6 students from XI of MA 2, and last for the field test stage, it involved all of
the students in XI of MA 1 with a total of 35 students. Firstly, researcher (R) discusses
with mathematics teacher (T) about curriculum used, learning materials, the PMRI

approach, and so on to get information and design the task.
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Transcript 1 Discussion of researcher (R) with mathematics teacher (T)

R :  Foraccounting, what curriculum is used for learning mathematics?

T :  Westill use curriculum 13 (or K13) for eleventh-grade students.

R : For learning material, is the financial mathematics material given designed using the context of
everyday problems?

T : No, that’s only using a textbook without real context.

R :  Have you ever used the PMRI approach?

T : No, [don't.

From the discussion, it was found that the curriculum used was still K13. For
learning material of financial mathematics, teachers still used textbooks that do not
contain the context of everyday problems. Teachers also never used the PMRI approach.
Based on these findings, researcher and teacher designed a financial mathematical task
using the PMRI approach with the context of buying a house with credit or banking.
Formative Evaluation Stage

In this stage, firstly researchers and teachers made financial mathematical tasks
based on the curriculum and the PMRI approach. To search the data for context,
researchers used the Miles-Huberman technique (Miles et al., 2014). Researchers use
google search engine to collect the data. Researcher uses the keyword “buying house with
credit” and also searches for “bank installment brochure”. After getting some data, the
data will be reduced if it does not match. If the data is appropriate, then the data will be
designed based on the learning material. Next, this data collection technique will be
combined with a formative evaluation technique that can be seen in Figure 2. For the

first, this section produces prototype 1.
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Figure 2. Miles-Huberman formative evaluation technique



http://jurnal.radenfatah.ac.id/index.php/jpmrafa

Jurnal Pendidikan Matematika RAFA Available online at:
p-ISSN :2460-8718 http://jurnal.radenfatah.ac.id/index.php/jpmrafa

e-ISSN - 2460-8726 June 2024, 10(1): 1-11

After prototype 1 was made, it was validated by experts including content,
language, and construction. Content assessment ensured appropriateness of activities.
Language assessment focused on compliance with the Enhanced Indonesian Spelling
Guidelines (EYD). Lastly the appropriateness of questions was evaluated in construct

assessment. Commentary and suggestions from experts can be seen in Table 1.

Table 1. Commentary and suggestions from expert review

Commentary/Suggestions Revised

1. Giving illustrations that are educational not 1. Designing appropriate illustration.
hedonistic or consumerist.

2. Giving questions with language that is easier to 2. Revising the question to be simpler and easier for
understand for students. students to understand.

3. Add the required information. 3. All the information needed is in the picture given.

Simultaneously, one-to-one stages were conducted with 3 students from XI of MA 3 to
gather feedback for revision. After revision based on commentary and suggestion from
expert review and one-to-one stage, prototype 1 was deemed valid and it produced
prototype 2.

Next, prototype 2 was tested at the small group stage. This stage was carried out to
determine the practicality of prototype 2. This stage involved 6 students from XI of MA
2. After it was tested and got revision based on commentary, prototype 2 turns into
prototype 3 and will be tested at the field test stage.

Prototype 3 was tested for all students in XI of MA 1 as the field test stage. It aimed
to see the potential effects of the learning materials made. Below is prototype 3 that was
tested at the field test stage that can be seen in Figure 3. The questions given are related
to buying a house on credit or banking. The first picture in figure 3 is the amount of
installments at a bank, and the second one is the price of the house along with the
installments offered. This aimed for students to become wiser in making decisions

regarding financial matters.
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Pak Budi ingin membeli rumah
secara kredit. Dengan tempo
yang ditawarkan, manakah yang
lebth menguntungkan antara
meminjam uang di bank untuk
membeli rumah secara cash
(kontan)  atau  melakukan
simulasi kredit seperti yang
ditawarkan pihak perumahan?

Translation: Mr. Budi wants to buy a house on credit. With period offered. which is more
profitable, borrowing money from the bank to buv a house in cash or doing a credit

simulation like that offered by the housing company?

Figure 3. Buying a house on credit or banking problem

To answer these questions, students need understanding and strategies. First,
students must understand the information regarding the installment amount if they

borrow money from the bank. Second, students are able to calculate the credit simulation
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offered by the housing company in their own way. After students have solved these two
problems, students are asked to conclude which is more profitable, borrowing money
from the bank to buy a house in cash, or taking the credit simulation offered by the

housing company. The following is the student’s answer that can be seen in Figure 4.

o Silisy YV\DMW“]‘VM Wv\m} & Bovale
A"“)’-‘wm ‘mduﬂww huie (Vrgrmen Seliong. 3 bobwun
abmae 36 bulimn Sthed o, \lv. 350.000.000 abula,
Rp.1.583.2¢1,01.

o Simalluty Wredik h««am Cmale Permmmninan
Unibnle cbeilingg  Sely o 26 Srndoun ‘“"“2)"‘ &W“av- A%y bl
Rp.34¢.000.000 = 10 - el 2 2%
TP @ = Rp 345 000.000  Bp. 395.000.000

o= 2% 1~ (14 0,02)7*
0,02

av W = f-3MG000.000 Rp.13.535.356
245, 4999

: h%mmwmwwmw

Translation:

® Simulation of borrowing money at the bank
Monthly installments for a loan of 3 vears or 36 months amounting to IDR 350,000,000
is IDR 11.583.261.01.

® Simulation of credit with housing company

For installments of 36 months with 2% interest is IDR 345,000,000 = x * azq)i=2q;
o x= 000 _ IpR 13,535,356,
236[i=2%

® [t means that more profitable to buv a house by borrowing money from the bank.

Figure 4. Student’s answer regarding buying a house

From the students' answers, it can be concluded that students understand the
amount of installments if they borrow money from the bank and are able to calculate the
amount of installments offered by the housing company. In addition, students are also
able to conclude which one is more profitable in buying a house, credit or banking.

To answer financial mathematics problems, students need to know every
information given (Dituri et al., 2019). Students must also have strategies for answering
financial problems (Hikmah et al., 2021). In this research, we used real context as
learning material for financial mathematics. By using real context, it will be more

meaningful and make students more responsible in future about financial concepts
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(Ferreira & Bisognin, 2020). In addition, Makonye (2019) stated that learning financial
mathematics with real context can make someone wiser in making decisions. Moreover, a
learning approach with real context is needed to make students more understand about

problems in everyday life, one of them is the PMRI approach (Zulkardi & Putri, 2019).

CONCLUSIONS

This research produces financial mathematics tasks with the context of buying a
house that is valid, practical, and has potential effects. Valid can be seen and reviewed by
experts covering content, language, and activity construction. Practicality can be seen in
how students can answer questions with their own strategies. Next, the potential effect is
reviewed in how students become wiser in making decisions regarding financial
problems. This can also be seen in how students are able to compare between borrowing
money from a bank or credit to buy a house. This research can also be a reference for
vocational high school teachers to make financial mathematics teaching materials.
Furthermore, for next research, namely how financial mathematics learning is viewed

from the perspective of Islam. It's an interesting topic.
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