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ABSTRACT One of the overarching goals of teaching mathematics is the capacity for mathematical rep-
resentation. Someone must be able to communicate through visuals, graphics, diagrams, or other
types of representation. The learning model must enable students to play an active role in class, learn
more through experiments, ask questions, and receive answers to their questions. This study aimed to
determine the increase in students’ mathematical representation abilities after following the Auditory
intellectual repetition (AIR) learning model assisted by song media. This research method is a quan-
titative method with the One Group Pretest-Posttest design. The research was conducted at Ma’arif 5
Metro Middle School in the even semester of the 2022/2023 school year. The sample for this research
was class VII students, totaling 23 students. The test instrument is used for data collection. The data
analysis technique uses a paired sample t-test. The conclusion of this study states that the Auditory
intellectual repetition (AIR) learning model using song media can improve students’ mathematical rep-
resentation skills.

© The Author(s) 2022

1. INTRODUCTION
One of the most essential disciplines taught in each edu-
cational unit is Mathematics (Fernández, 2020). However,
students find mathematics difficult because of its abstract
nature. Most students who study mathematics in class find
it difficult to justify their answers (Siswanto et al., 2018), are
afraid to answer questions (Manohara et al., 2019; Papirakis
et al., 2022), and are shy about voicing their opinions. The
ability to represent mathematically is necessary for study-
ing Mathematics (Winarti & Suharto, 2017).

Various factors can influence student representation
ability. Inefficient learning processes and learning activi-
ties that do not involve students are one of the contributing
factors (Manohara et al., 2019). Currently, learning mathe-
matics in the classroom is not enough to prepare students
to participate in learning. In addition, teacher-centered
learning hinders students from participating in learning
(Gutiérrez, 2020; Papirakis et al., 2022). This is because they
only receive information from educators and are not given
the freedom to develop mathematical concepts according
to their thinking (Trio, 2019). Many educators still hold
the belief that students are only recipients of information.
Thus, the teacher remains at the center of the learning ex-
perience. Many teachers still teach mathematics by show-
ing students examples of problems, exercises, and how to
solve them (Hiwa, 2018; Shabrina et al., 2021).

In general, mathematics education in Indonesia is of
low quality. According to the results of the 2018 Program
for International Student Assessment (PISA), Indonesian ed-
ucation is ranked 75th best out of 80 countries, with a de-
crease in PISA scores in every subject, including mathemat-
ics, which fell from 386 to 379 (Rahayuningsih, 2017). The
Trends in International Mathematics and Science Study
(TIMSS) results are almost no different from those in PISA.
With an average score of 39, Indonesia ranks 44th out of
49 countries in 2015 (Rizkiardi et al., 2018). According to
the results of the 2022 public education report card for
junior high school level, learning outcomes in numeracy
skills show that less than 50% of students at the junior high
school level have reached the minimum competency level
for numeration.

One of the overarching goals of teaching mathematics
is the capacity for mathematical representation. Someone
can represent through visuals, graphics, diagrams (?), or
other types of representation to communicate something.
The learning model must enable students to play an active
role in class, learn more through experiments, ask ques-
tions, and receive answers to their questions. The Audi-
tory intellectual repetition (AIR) learning model is one of
the choices to optimize student activity in the classroom
(Senkal , 2021; Siregar et al., 2021).

Teachers can improve the quality of a fun learning expe-
rience by utilizing the media (Côté, 2021; Ulva & Suri, 2019).
The song is one of the media used to increase motivation
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and attract student interest in learning. Media use is an
option for teachers to improve the quality of fun learning.
The song is a distinct rhythmic sound (Indriani et al., 2018).
People who listen to music are inspired to copy some or all
of the words from a song (Harahap, 2018; Luo et al., 2022).
Song was chosen as the best media to help students under-
standmath formulas Liu & Song (2021) because it would be a
more effective way of presenting the subject matter. Songs
play an important role in teachingmathematics as they help
students remember Math formulas (Risnawati et al., 2018).

Previous research stated that the Auditory Intellectu-
ally Repetition (AIR) model effectively increased students’
mathematical representation capacity (Alan & Afriansyah,
2017; Ridia & Afriansyah, 2019). Unlike previous research,
the researcher tries to combine the Auditory Intellectual
Repetition (AIR) learning model with song media. The nov-
elty of the researcher is the use of song media as a learning
medium. Applying the Auditory Intellectual Repetition (AIR)
learning model with the help of song media is expected to
make learning fun so that students are enthusiastic and ac-
tive in learning, train students’ memory of subject matter,
and improve students’ mathematical representation skills.

2. METHOD
This research method is quantitative. Quantitative re-
search is a way to test the theory by looking at how vari-
ables relate to one another (Widiastari & Suniasih, 2020).
Quantitative research is a research technique based on
the philosophy of positivism that observes specific popula-
tions/samples, collects and uses instruments, and then an-
alyzes quantitative/statistical data to evaluate pre-existing
hypotheses (Yunita Kawi et al., 2019).

This research is experimental. Experimental research
is used to see causation by deliberately treating the subject
being observed (Rangkuti, 2021). This study will apply the
Auditory intellectual repetition (AIR) learning model using
song media to see if there is an increase after being given
treatment.

The research design uses the One Group Pretest-
Posttest design, which is a research design that is directed
to one group without a comparison group but previously
used a pretest (pretest). Measurements are made after the
action. Therefore, the research flow is the initial test, treat-
ment, and final test. This will review the impact of the treat-
ment given (Mulianti et al., 2022).

The sample of this researchwas class VII students, with
a total of 23 students. The sampling technique uses cluster
random sampling. Cluster random sampling is a method to
take a random sample from a group. When selecting this
sample, it is essential to understand that it was obtained
from a batch. So it is the group that’s randomized, not the
research subject/object (Hidayati & Darmuki, 2021).

This research data collection technique is in the form
of tests and documentation. Documentation is a data col-
lection method that provides evidence of research imple-
mentation. At the same time, the test aims to see students’
mastery or absorption level of their’ mathematical repre-
sentation abilities.

Prerequisite analysis tests are in the form of normality
and homogeneity tests before testing the hypothesis. The
homogeneity test was carried out using the Harley method,
while the normality test used the Lilliefors method. Testing

the hypothesis in this study used the paired-sample T-test
(Afrida, 2020).

3. RESULT AND DISCUSSION
Before carrying out the research, the researcher prepared
learning tools. The preparation of learning tools by re-
searchers included designing lesson plans and syllabi and
preparing song media. Researchers made two songs with
different themes. The first song contains selling price, buy-
ing price, profit, and loss material, which uses the arrange-
ment of the JKT 48 song entitled ”fortune cookie”. The sec-
ond song contains gross material, tare, net, tax, and sin-
gle interest, which uses the arrangement of Tuti Wibowo’s
song ”No Comment”. After preparing the learning tools, the
researcher strengthened the data-measuring instrument—
consolidation of data-measuring instruments- by testing
the validity and reliability tests. The instrument measured
was a description test totaling four questions.

The research test instrument was validated by three
validators, namely Wawan, M.Pd. (Lecturer at Ma’rif Lam-
pung University), Dr. Agus Setiawan, M.Pd. (Lecturer at
Ma’arif Lampung University), and M. Jaelani, S.Pd. (teacher
of SMP Ma’arif 5 Metro). The validation calculation uses
Aiken’s content validity.

Testing the normality of data distribution is the first
step in data analysis. A variance homogeneity test must
be conducted if the data is normally distributed. Test de-
cision Because L-count < L-table = 0.1036 < 0.173, it can
be concluded that the sample is normally distributed. The
homogeneity test results found that the F-value was 1.909,
meaning that the population variance is homogeneous.

The value of the t count is 33.43. The value of t0.05;22
is known to be 1.717. Because t count ≥ t table = 33.43 ≥
1.717, H0 is rejected. Because H0 is rejected, it means H1 is
accepted. In conclusion, using songmedia, the Auditory In-
tellectual Repetition (AIR) learning model can improve stu-
dents’ mathematical representation abilities. Previous re-
search also revealed that the student’s capacity for math-
ematical representation was significantly improved by the
Auditory Intellectual Repetition (AIR) approach (Ikawati &
Kowiyah, 2021). Representation is closely related to the
Auditory Intellectually Repetition (AIR) learning model, a
learning model that focuses on active student learning and
contributes to the development of their knowledge both
alone and in groups (Deryhlazov et al., 2017). The Audi-
tory Intellectually Repetition (AIR) learning model is said to
be successful because it emphasizes three learning factors,
namely Auditory (Christine et al., 2020), Intellectual (Sep-
tian, 2020), and Repetition (Song & Kim, 2022). Learning to
listen (Wan et al., 2022), pay attention (Wang et al., 2023),
speak (Liu et al., 2013), express opinions (Zhang et al., 2022),
respond (Rhodes et al., 2022), present (Mukai et al., 2018),
and explain all takes place at the Auditory stage, which in-
volves the sense of hearing. At the intellectual stage, think-
ing skills must be developed through presenting data into
mathematical models through reasoning, construction, ap-
plying ideas, asking and answering questions, and solving
problems. At the repetition stage, questions and answers
are exchanged between the teacher and students to help
students understand the concept more thoroughly.

The learning process of this research has advantages
and disadvantages. The advantage of this research learning
process is that it makes learning fun and attracts students’
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interest. The drawback is that the AIR Intellectually Repeti-
tion Auditory learning model takes quite a long time, so the
learning process is not optimal.
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5. CONCLUSION
Based on the hypothesis test results by calculating the t-
test of two paired samples, the results obtained that the
Auditory Intellectual Repetition (AIR) learning model using
song media can improve students’ mathematical represen-
tation abilities. To improve the quality of education, the re-
searchers put forward several suggestions, namely, the AIR
learning model requires a relatively long time, so teachers
must be able to manage learning time well so that students
do not get bored and achieve all the achievements of the
competency indicators.
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