Jurnal of Tadris Matematika (JTMT)
Volume 5, Issue 1, 2024

The Effectiveness of Realistic Mathematics Approach Application to Improve Students'
Mathematical Literacy

Annisa Nurul Yusmi!, Andi Halimah?, Fitriani Nur®
123UIN Alauddin Makassar, Indonesia
E-mail correspondence: fitrianinur@uin-alauddin.ac.id

DOI: 10.47435/jtmt.v5i1.2314

Submission Track:
||Received: November 2, 2023||Approved: April 16, 2024||Published: June 30, 2024
Copyright © 2024 Annisa Nurul Yusmi, Andi Halimah, Fitriani Nur

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0
International License

Abstract

Mathematical literacy is an individual's ability to formulate, use, and interpret mathematics in various
contexts. However, currently students in Indonesia have very low literacy skills. The aim of this research
is to test the effectiveness of a realistic mathematics approach in improving students’ mathematical
literacy skills. This type of research is quasi-experimental using a Nonequivalent Control Group
Design, involving 80 students as research samples. The instrument of this research is a test that is valid
and reliable, and the data collected was analyzed using the N-Gain test and the Independent Sample t
test. The results of this research show that in the experimental class the level of students' mathematical
literacy ability was at level 4 at 62.5%, with an average value of students' mathematical literacy ability
in the experimental class of 65.48, while in the control class the level of students' mathematical literacy
ability was at level 4 it was 62.5%, with an average value of students' mathematical literacy skills in
the experimental class of 65.48. So it was concluded that the realistic mathematics approach was
effective in improving students' mathematical literacy skills, with the N-Gain Score achieved reaching
61% or quite effective.
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1. Introduction

Mathematical literacy involves mathematical reasoning and the use of mathematical concepts,
procedures, facts and tools to describe, explain and predict phenomena (OECD, 2019). Prior to its
introduction through PISA, the term "mathematical literacy" had been introduced by NCTM (National
Council of Teachers of Mathematics), as quoted in (Sara & Sari, 2015). NCTM defines mathematical
literacy as an individual's ability to explore, infer, and reason logically and use a variety of mathematical
methods effectively to solve problems. By becoming literate, their mathematical powers must develop.
This concept plays a role in facilitating solutions to everyday problems while at the same time advancing
mathematical skills (Sara & Sari, 2015).

Mathematical literacy designed by PISA (Programme International Student Assessment) to
prepare future generations for the challenges that will arise in the future. However, at present, the level
of mathematical literacy competence among students in Indonesia is still far behind in the global
ranking. Based on the results of PISA 2018, Indonesia was ranked in the bottom 10 out of 79 countries
participating in the assessment program. The average reading ability of Indonesian students is 80 points
below the OECD average. In addition, the achievement of Indonesian students is also still below the
average of ASEAN students. Average scores in reading, math, and science for Indonesian students are
42 points, 52 points, and 37 points lower than the ASEAN average, respectively. (Noor'aini, Ikhya
Uloomuddin, Lisna Sulina's Four, 2021).

Mathematical literacy is a very significant factor, because it prioritizes students' ability to
analyze, argue, convey ideas and representation skills effectively when facing mathematical problems
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faced by them (Masjaya &; Wardono, 2018; Stiadi, E., Fitriani, F., & Putra, A., 2023). The results of
observations made by researchers in class VIl Tahfidz 2 at MTsN 1 Makassar showed that out of a
total of 40 students, only 12 were able to come up with mathematical ideas or concepts that were in
accordance with indicators of mathematical literacy ability when given questions. They then proceed to
design a mathematization process to solve the problem and come to a conclusion regarding the solution
of the problem. Nevertheless, the majority of other students still face difficulties in achieving
mathematical literacy indicators. One of the factors that can cause low mathematical literacy is a lack
of understanding in the process of solving problems (Hasanah et al., 2021).

The realistic mathematical approach refers to a learning approach that begins with an introduction
to real situations from everyday life as learning material (Setianto & Risnanosanti, 2020). Based on
previous research, it has been shown that realistic mathematical approaches have a positive impact on
the skills that support elements of mathematical literacy (Dewi &; Agustika, 2020; Hidayat et al., 2020;
Utami et al., 2022). However, previous studies have not evaluated how effective the application of
realistic mathematical approaches is in improving mathematical literacy. Therefore, this study aims to
fill the gap. This research is also expected to contribute empirically by providing a new understanding
of the effectiveness of applying realistic mathematical approaches to students' mathematical literacy
abilities.

2. Method

This research used a quantitative approach (quasi-experimental research) that aimed to evaluate
the effectiveness of a realistic mathematical approach (Ahayer DKK., 2020). The population in the
study included all grade V111 students at MTsN 1 Makassar, with a total of 400 students. Samples were
taken using the cluster random sampling technique, with class VIII Tahfidz 2 as the experimental class
and class VI11-2 as the control class. The design of this study used a model nonequivalent control group
design. In the experimental group, learning was coducted by applying a realistic mathematical approach,
while in the control group, learning was isntructed with a deductive approach. The research instrument
consists of a test sheet in the form of essay questions pretest and posttest which consists of 5 questions
designed to measure students' mathematical literacy skills. The hypothesis test was conducted using the
Independent Sample t-test, while the effectiveness of a realistic mathematical approach to students'
mathematical literacy was analyzed using a hormalized gain test (Vulture, 2021).

0, X 0,
0, O,

Picture 1. Nonequivalent Control Group Design
Information:
O1 = Experimental group before using a realistic mathematical approach.
02 = Experimental group using a realistic mathematical approach.
03 = Control group before there was a realistic mathematical approach.
04 = Control group without using a realistic mathematical approach.
X = Application of a realistic mathematical approach

Interpretation of effectiveness N-Gain The following criteria are used: (Vulture, 2021):

Table 1 N-Gain Effectiveness Criteria

Percent Value Interpretation
<40 Ineffective
40— 55 Less effective
56— 75 Effective enough

12

—=
| —



Jurnal of Tadris Matematika (JTMT)
Volume 5, Issue 1, 2024

>76 Effective

3. Results and Discussion

From the results of the evaluation of students' mathematical literacy skills in grade V1l Tahfidz
2 MTsN 1 Makassar, the data collected included pretest and posttest scores of students' mathematical
literacy abilities. Below are the results of pretest and posttest scores obtained from the experimental
group.

Table 2 Data on the Results of Students' Mathematical Literacy Ability in the Experimental Class

Statistical Score

Statistics Pretest Posttest
Samples (N) 40 40
Minimum Value 6 41
Maximum Value 16 93
Mean 11,4 65,48
Standard Deviation 2,73 10,01
Variance 7,48 100,1

From Table 2, it can be seen that there is a significant improvement in mathematical literacy
ability. This upward trend is quite striking, with a value of 11.4 increasing to 65.48 after the application
of a realistic mathematical approach. Furthermore, the categorization of the level of mathematical
literacy ability in the experimental class is presented in Table 3 below:

Table 3 Students' Mathematical Literacy Ability Level in the Experimental Class

Pretest Posttest
Mathematical L iteracy Level Frequency Percentage Frequency Percentage

1 40 100% 0 0%

2 0 0% 0 0%

3 0 0% 2 5%

4 0 0% 25 62,5%

5 0 0% 11 27,5%

6 0 0% 2 5%
Amount 40 100% 40 100%

Based on Table 3, it was found that the pretest results of all students in grade VIII Tahfidz 2
showed the level of mathematical literacy ability at level 1. This means the students have the ability to
answer questions with general context, recognize information, and follow instructions clearly in a given
situation. Then, after going through a learning process that applies a realistic mathematical approach,
the posttest results show a significant improvement in the mathematical literacy ability of students. The
average mathematical literacy ability was at level 4, there were 25 students or 62.5% who were able to
use special methods effectively in complex but concrete situations. They can overcome obstacles and
make necessary assumptions, as well as being able to present opinions based on their understanding,
reasoning, and formulations. Furthermore, the results of the evaluation of students' mathematical
literacy skills in grade VI11-2 MTsN 1 Makassar, are presented in Table 4 below.

Table 4 Results Data on the Mathematical Literacy Ability of Control Class Students

Statistics Statistical Score
Pretest Posttest
Samples (N) 40 40
Minimum Value 8 19
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Maximum Value 16 29
Mean 12,25 24
Standard Deviation 2,33 3,17
Variance 5,4 10,05

From the information in Table 4, it can be seen that students who use a deductive approach
experience an increase in mathematical literacy skills. However, this increase did not have a significant
impact. This can be seen from the average value of the pretest results, which is 12.15, and the posttest,
which is 24. Next, categorize the level of mathematical literacy ability in the control class in Table 5
below.

Table 5 Students' Mathematical Literacy Ability Level in the Control Class

Pretest Posttest
Mathematical Literacy Level .
Frequency Percentage Frekuensi Frequency

1 40 100% 7 17,5%

2 0 0% 33 82,5%

3 0 0% 0 0%

4 0 0% 0 0%

5 0 0% 0 0%

6 0 0% 0 0%
Amount 40 100% 40 100%

From Table 5, it can be seen that the mathematical literacy ability of all students in grades VII1-
2 was initially at level 1, as can be seen from the pretest results. At this level, students are able to answer
questions with general understanding, recognize information, and follow clear instructions in a given
situation. However, after going through the learning process with a deductive approach, the posttest
results showed an increase in students' average mathematical literacy ability to level 2. There were 33
students or 82.5% of the total students who achieved this level. At level 2, students can interpret and
recognise situations, as well as have the ability to select relevant information from a single source and
use a single way of presentation. However, as many as 7 students or 17.5% of other students are still at
level 1.

After confirming that the prerequisite tests namely the normality test and the homogeneity test
have been met, the next step is to conduct hypothesis testing. The hypothesis test was conducted to test
whether there was a significant difference between the mathematical literacy ability of students who
received learning with a realistic mathematical approach and students who received learning with a
deductive approach. The following are the results of the Independent Sample t-test using the IBM SPSS
Statistics 29 application.

Table 6 Independent Sample t Test Results

Levene's Test for t-test for Equality of Means
Equality of Variances
F Sig. t Df Significance
One-Sided Two-Sided
p p

NGain_ Equal variances 20.382 <,001 -25.6 78 <,001 <,001
Persen assumed

Equal variances -25.6 48.2 <,001 <,001

not assumed

From the information in Table 6, the output results of the Independent Sample Test show that
the value of Sig. (2-tailed) is 0.001. Since the value of Sig. (2-tailed) is less than the established
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significance value of 0.05, the null hypothesis (Ho) is rejected. Therefore, there is a significant
difference between the mathematical literacy ability of students who are given learning with a realistic
mathematical approach and students who get learning with a deductive approach. This effectiveness
test using IBM SPSS Statistics 29, obtained the following results:

Table 7 N-Gain Score Test Results

Group Statistics

Class N Mean Std. Deviation Std. Error Mean
NGain_Persen Control 40 13.45 3.85 .61
Experiment 40 61.11 11.14 1.76

Based on the calculation of the N-gain score test given above, the results showed that the
average N-gain score for the experimental group was 61.11 or equivalent to 61%, which is included in
the category of quite effective. On the other hand, the average N-gain score for the control group was
13.45 or 13%, which falls into the ineffective category.

Based on data on exam results in experimental classes, where a realistic mathematical approach
is used in learning, it is noted that before the treatment is carried out, the pretest results show that the
mathematical literacy ability of all students is at level 1. However, after applying this method, there was
a significant improvement where as many as 62.5% of students improved their mathematical literacy
skills to level 4. This development reflects the success of the learning approach applied, namely the
realistic mathematical approach. This method promotes students' active participation in the learning
process, enabling them to successfully overcome mathematical challenges. The main focus is to change
students' perception of the subject, so that they no longer perceive it as something difficult to understand
(Antasari et al., 2023), this thing resulting in a more significant learning process for students (Puspitasari
&; Airlanda, 2021).

The realistic mathematical approach emphasizes the development of students' ability to handle
mathematical problems. This approach emphasizes the importance of relating mathematical concepts
to real-world situations, encourages direct involvement in the problem-solving process, as well as
stimulating the development of critical thinking (Suparatulatorn et al., 2023). Its function is to improve
students' critical and creative thinking skills, as well as a means to strengthen communication and
reasoning skills through the preparation of learning materials compiled in a structured manner by
educators (Palinussa et al., 2021). The main principle is to find solutions from real-world situations
presented in a realistic mathematical context (Larsen, 2018). Therefore, a realistic mathematical
approach helps students in associating problems that arise in everyday life with the mathematical
concepts studied.

Increasing mathematical literacy in this study by applying a realistic mathematical approach
because it is based on cooperation and collaboration. This is in line with opinion Afriansyah &; Turmudi
(2022) that a realistic mathematical approach is in accordance with the evolution of learning that is
considered effective. For example, in the context of learning that involves discussion, students will act
as actors in the social learning process, in accordance with the lesson plan that has been prepared by the
teacher to achieve learning objectives (Haataja et al., 2022). Superiority Realistic Mathematical
Approach involves four main points: (1) Realistic mathematics education produces a concrete
understanding of how mathematics relates to everyday life; (2) Realistic mathematics education asserts
that mathematics is constructed and developed by students themselves, not just by experts in that
subject; (3) Realistic mathematics education teaches that how to solve problems or approaches in
solving tasks do not have to be singular and can differ between individuals; (4) Realistic mathematics
education shows how important it is to follow the learning process and develop an independent
understanding of concepts (Awaliyah &; Ahmad, 2021).

The results of this study also confirm previous findings stating that a realistic mathematical
approach has a positive impact on mathematical literacy skills in grade X students of MA Syafi'iyah
East Goat (Masriyani, Minggani & Zakiyah (2022). Other research by Narmi, Permatasari, Rustan and
Anas (2020), also affirmed that a realistic mathematical approach is effective in improving students'
mathematical literacy skills. Similar findings were obtained from Febryani's research (2022) which
shows that the application of a realistic mathematical approach is quite successful in improving the
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mathematical literacy of grade 1X students in MTsN 1 Banda Aceh. This shows that success can be
attributed to success in applying the appropriate learning approach, namely a realistic mathematical
approach.

From the data on the results of the exams that have been done, the average increase in scores
between the results Pretest and posttest amounted to 11.85. Result posttest shows that the mathematical
literacy ability of students taught with a deductive approach is on average at level 2. This factor may be
caused by the mismatch of the learning process using a deductive approach to improve students'
mathematical literacy skills. The deductive approach is a method based on agreed principles. Thabroni
(2022) Revealing that the deductive learning approach is a learning process that starts from general
principles, then is applied to reach more specific conclusions then followed by relevant examples. So it
can be concluded that the deductive approach refers to a thinking approach that starts from general
concepts, which includes explanations of learning such as formulas or theories, and then applied to
specific situations through concrete examples.

The facts about literacy skills in the control class are in line with the results of research by Wa
Sudi, Jafar, Kadir, and Salim (2022) which shows results that state that with conventional learning,
students' mathematical literacy skills do not experience good improvement. Also on the research of
Praja, Budiarti and Samsiyah (2022) shows that conventional approaches are less effective in improving
students' mathematical comprehension skills. The deductive learning approach is sometimes also
known as the hands-on learning method, where the teacher starts by conveying theories and then
illustrates their application through examples. The deductive approach in learning also emphasizes the
role of the teacher in transferring information or knowledge to students (Rahmawati & Daryanto, 2015).

The results of the effectiveness test that have been carried out show that the realistic
mathematical approach has a significant impact in improving students' mathematical literacy skills
compared to the deductive approach applied in grade VIII MTsN 1 Makassar. This difference is
influenced by the basic principles of a realistic mathematical approach that is in line with indicators of
students' mathematical literacy ability. A realistic mathematical approach links mathematical concepts
with everyday situations commonly experienced by students, so that learning materials become more
relevant to them. The principle of student participation in this approach encourages active involvement
of students in the learning process, with the aim of stimulating problem-solving abilities. These
advantages support the improvement of students' mathematical literacy skills, where mathematical
literacy refers to the ability to apply mathematical concepts in everyday life to solve problems. On the
other hand, a deductive approach that focuses on teaching by teachers, delivering lesson material and
providing examples. However, students become more passive in the learning process, only acting as
recipients of information from the teacher and doing the tasks and exercises given. As a result, students
become more passive in learning compared to realistic mathematical approaches.

Approach Realistic mathematics ensures that a high level of teaching is achieved through
improving the quality of teachers and paying serious attention to effective teaching methods (David,
2020:24). A positive understanding of mathematics can arise when students recognize the role of
mathematics in everyday life (Susanti & Sham, 2017:33). Therefore, it is expected that students are
actively involved in interaction with teachers and their colleagues, the learning process is not only
focused on the role of the teacher alone, but students also actively participate in the learning process
(Vusparatih, 2014).

4. Conclusion

This study showed that in the experimental class, the level of students’ mathematical literacy
ability was at level 4 of 62.5%, with the average score of students' mathematical literacy ability in the
experimental class of 65.48, while in the control class, the level of students' mathematical literacy ability
was at level 2 of 82.5%, with the average score of students' mathematical literacy ability in the
experimental class of 24. So it can be concluded that a realistic mathematical approach was effective in
improving students' mathematical literacy skills, with the N-Gain Score that was successfully obtained
reaching 61% or quite effective. On the other hand, the deductive approach does not seem to produce
effective results in improving students' mathematical literacy skills. Thus, the development of
mathematics teaching based on realistic mathematical approaches can be recommended for teachers
and future research.
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