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MENINGKATKAN PROSES BELAJAR DAN LITERASI NUMERASI SISWA?

ARTICLE HISTORY ABSTRACT

Abstract: This article reviews a classroom action in the form of the application of the discovery
learning model assisted by infographic teaching materials to improve the learning processes
and numeracy literacy skills of fourth-grade students at SD Negeri 6 Benteng Sidrap Regency
of South Sulawesi in Indonesia. The approach is qualitative with the type of classroom action
research (CAR). The research was conducted in two cycles on two-dimensional geometric
shapes material. Each cycle was conducted in two learning meetings. The research results

Submitted: indicate that after implementing the action, the learning process reveals various changes, such
04 Juni 2023 as the focus, activity and involvement, and learning interactions. This change led to the
04" June 2023 improvement of students' numeracy literacy skills. The action in cycle | indicate that out of 20

students, five students (25%) were in the high-ability category and seven students (35%) were
in the medium-ability category. Eight students (40%) were still in the low-ability category. In
terms of the action in cycle Il, there were 14 students (70%) who were in the high ability
category, three students (15%) were in the medium ability category, and three students (15%)
were still in the low ability category. The conclusion is that applying the Discovery Learning
model supported by infographic teaching materials can improve fourth-grade students'
learning process and numeracy literacy skills at SD Negeri 6 Benteng of Sidrap Regency in
South Sulawesi.
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Abstrak: Artikel ini mengkaji tindakan kelas berupa penerapan model pembelajaran penemuan
dengan dukungan bahan ajar infografis untuk meningkatkan proses pembelajaran, keterampilan
literasi dan numerasi siswa kelas 4 SD Negeri 6 Benteng Kabupaten Sidrap, Sulawesi Selatan,
Indonesia. Pendekatan yang digunakan adalah kualitatif dengan jenis penelitian tindakan kelas
(PTK). Penelitian dilakukan dalam dua siklus pada materi bentuk bangun datar. Setiap siklus
diselesaikan dalam dua kali pertemuan pembelajaran. Hasil penelitian menunjukkan bahwa
setelah dilakukan tindakan, proses pembelajaran menunjukkan berbagai perubahan, seperti
fokus, aktivitas & keterlibatan, dan interaksi pembelajaran. Perubahan proses pembelajaran ini

Published: mendorong pada peningkatan kemampuan literasi berhitung siswa. Tindakan siklus |

25 Agustus 2023 menunjukkan bahwa dari 20 siswa, lima siswa (25%) berada pada kategori kemampuan tinggi

o5t August 2023 dan tujuh siswa (35%) berada pada kategori kemampuan sedang. Delapan siswa (40%) masih

dalam kategori kemampuan rendah. Pada tindakan siklus 1l terdapat 14 siswa (70%) yang
berada pada kategori kemampuan tinggi, tiga siswa (15%) berada pada kategori kemampuan
sedang, dan tiga siswa (15%) yang masih berada pada kategori kemampuan rendah.
Kesimpulannya adalah penerapan model pembelajaran pembelajaran penemuan berbantuan
bahan ajar infografis dapat meningkatkan proses belajar dan keterampilan literasi numerasi
siswa kelas 4 di SD Negeri 6 Benteng Sidrap Sulawesi Selatan.
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INTRODUCTION

Numerical literacy is defined as
students' ability to describe information related
to numbers or mathematics and then formulate
a problem, analyze the problem, and find a
solution to the problem (Maulidina, Ana
Puspita dan Hartatik, 2019). Numerical
literacy is also defined as the ability to
understand and apply basic knowledge of
mathematics in everyday life, which means it
requires understanding and incorporating core
mathematical concepts, terminology, facts, and
skills in response to the needs of external
situations from the real world (D. Layug et al.,
2021). Numerical literacy is about using
mathematics to make sense of the world and
applying mathematics in contexts for social
purposes. For most young people and adults,
numeracy literacy focuses on  giving
mathematics meaning. Mathematical
knowledge and skills contribute to efficient
and critical computation, so students need
various mathematical knowledge, skills,
understanding, and dispositions to solve
problems in real contexts in personal, further
learning, work, and community environments
(Tout et al., 2021). For this reason, numeracy
literacy skills are very much needed in
mathematics because mathematics is not only
always related to formulas but also requires
students' reasoning or critical thinking patterns
in answering every problem presented and its
application in their daily lives.

Based on the OECD's Program for
International Student Assessment 2018 results,
the average 15-year-old in Indonesia scores
379 points in mathematics, compared to an
average of 489 points among OECD countries
(OECD, 2019). This shows that the numeracy
literacy skills of students in Indonesia still
need to improve. In addition, the cause of the
low numeracy ability of Indonesian students
can be influenced by several different factors.
The facts are that only a tiny portion utilizes
numeracy literacy skills in everyday life.
Students may have mastered the ability to
count as a basic mathematical concept.

However, students’ skills in using these
concepts in actual conditions or solving
unstructured problems should be addressed
(Salvia et al., 2022).

The low ability of numeracy literacy in
elementary school level children is a problem
that must be corrected immediately in the
learning process. Because the acquisition of
children's early academic competence through
the process of learning mathematics is
essential in the long-term development of
academic success and even their future careers
(Purpura & Lonigan, 2015; Purpura & Napoli,
2015) , therefore, it is necessary to review the
learning model that has been used by teachers
so far in mathematics learning classes. The
teacher must select innovative and exciting
models in learning activities so that students
are enthusiastic and active and ultimately
improve student learning outcomes. In learning
mathematics, high-quality = pedagogy is
associated with gains in student learning
outcomes (Cohrssen & Niklas, 2019). The
discovery learning model is one learning
model that supports mathematical numeracy
literacy skills in the learning process
(Kusumadewi et al., 2019).

Numerical literacy and discovery
learning are interrelated, and numeracy literacy
can solve problems in everyday life. At the
same time, the discovery learning model is one
in which students search for information
independently, then find information and
process data independently so students
remember. Numerical literacy can be
developed while reading and studying teaching
materials, working on practice questions, and
the examples of questions presented. Efforts to
develop numeracy literacy can be facilitated
through discovery learning steps. The steps of
discovery learning are stimulation, problem
identification, data collection, data processing,
verification, and conclusions (Apriliani, 2022).

Appropriate teaching materials must
also be combined with the model to support
operating the learning model. Teaching
material itself is something that teachers or
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students use to facilitate the learning process.
The form can be reading books, workbooks, or
videos(Kosasih, 2021). One alternative
teaching material is infographics. Infographic
teaching materials are equipped with pictures
or graphics and essential information. This
makes learning activities more exciting and
easy to understand because the delivery of
information is made more concise and clear
(Haryanti &  Saputro, 2016). Rapid
advancements and technological innovations
bring new opportunities for use in education,
and infographics are one of these opportunities
as they include data visualization, which is
beneficial in enhancing individual learning
(Baglama et al., 2020). So that in various
literature, infographics are recommended as a
medium to improve the performance and
results of learning mathematics (Baglama et
al., 2020; Ozdamli & Ozdal, 2018; Singh &
Jain, 2017).

Based on the results of researcher
observation and interviews with some teachers
in  mid-March 2023 showed that the
mathematical numeracy literacy skills of SD
Negeri 6 Benteng Sidrap students were still
relatively low. In the learning process, they
still use teaching materials that rely on
textbooks; the teacher only presents the
material by writing, drawing on the
blackboard, and then explaining the
information from the picture. This causes a
lack of student engagment in the learning
process, so the teacher must change or try the
teaching model during this lesson. One
alternative that is suitable for improving the
learning process in Mathematics content and
has the potential to have an impact on
increasing students' numeracy literacy skills,
namely the discovery learning model with
infographics. Researchers believe it is essential
and urgent to conduct classroom action
research at SDN 6 Benteng Sidrap to improve
students' numeracy literacy skills by applying
the Discovery Learning learning model with
Infographic Teaching Materials in
Mathematics learning content. This research

aims to answer two research questions: 1) How
is the implementation of the discovery learning
model based on infographics in improving the
learning process of flat shape material for
fourth-grade students at SDN 6 Benteng
Sidrap? 2) Can implementation the discovery
learning model using infographics improve
students' numeracy literacy abilities in flat
shape material for fourth-grade students at
SDN 6 Benteng Sidrap? This research aims to
improve the processes and abilities of students'
numeracy literacy. For teachers and schools,
this research can be a reference or material for
sorting out the appropriate models to use to
improve students' numeracy literacy skills. Of
course, the results of this research will further
complement the specific body of knowledge
on strategies to improve students' numeracy
literacy skills at the elementary school level.

METHOD

The research was conducted in 4th
grade at SDN 6 Benteng Sidrap, South
Sulawesi. The research subjects were 20
students. This research was conducted in May
2023. The research design used in this study is
the Classroom Action Research model
developed by Elliot (Elliott, 2001). Learning
improvement is designed through several
stages or procedure, namely: 1) planning; 2)
implementation; 3) action observation; and 4)
reflection. The implementation of the action
refers to the six steps of the discovery learning
model, namely; 1) Stimulation, 2) Problem
statements, 3) Data collecting, 4) Data
processing, 5)  Verification, and 6)
Generalization.

The research data collected with two
instrumen: 1) instrumen for observation of
students' learning and teachers' activity. This
data is to determine the learning process and
the implementation of discovery learning using
infographics; 2) instrumen for measure of
students' numeracy literacy. This instrument is
in the form of a students' numeracy literacy
tests. Each student's answer is not only
corrected for right or wrong and then given a
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score, but continued with the analysis in the 1) Providing stimulation. Namely, the teacher
form of the level of numeracy ability based on divides students into four groups
predetermined indicators of numerical literacy consisting of 4-5 people in each group.
ability. Giving action is stopped if 76% of all Then the teacher distributes infographic
students in the research class reach medium teaching materials to students in each
and high levels according to the numeracy group. Students read material on
literacy ability indicators, as shown in Table 1. infographic teaching materials, and the

teacher conducts questions and answers to
RESULTS AND DISCUSSION students about the material that has been
Implementation of Cycle | Actions read. An example of an infographic used in

In the core activities, the teacher learning cycle | can be seen in Figure 1.

applies discovery learning steps, namely:
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Persegi merupakan bangun datar dua dimensi yang Kell ll ng Bang un Data r
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\\«
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Figure 1. Example of an infographic for learning in cycle |
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2) ldentify problems; students are given
problems through student worksheets. The
teacher explains the steps for working on
student worksheets and guides students to
analyze the problems that exist in student
worksheets.

3) Data collection: Students can collect
information on flat shape material from
infographic teaching materials.

4) Data processing: Students discussed
solving problems on student worksheets in

5) Verification, namely, after students answer
the student worksheets given, the teacher
invites group representatives to present the
results of their group work, and other
groups are allowed to respond to the
results of their friends' discussions. The
teacher explains the correct answer.

6) Conclude, namely, the teacher checks the
activity of students in each group and
guides students to conclude the discussions
that have been carried out.

their groups.

Table 1. Indicators of Students' Numerical Literacy Ability
Indicators

Ability Level
High Able to show five indicators, namely:
1) Be able to use various kinds of numbers and symbols related to mathematics to
solve problems in various contexts of everyday life
2) Able to write down precisely what is known and asked from the problem
3) Be able to design steps to solve the problem
4) Able to solve questions correctly
5) Able to write the conclusion of the problem
Medium Able to show three indicators, namely:
1) Be able to use various kinds of numbers and symbols related to mathematics to
solve problems in various contexts of everyday life
2) Able to write down what is known and asked from the problem
3) Able to solve problems
Low Able to show two indicators, namely:
1) Be able to use various kinds of numbers and symbols related to mathematics to
solve problems in various contexts of everyday life
2) Able to write down what is known and asked from the problem

Source: Adaptation from (Baharuddin et al., 2021)

At the end of the second cycle | analyzed and wused in determining the
learning meetings, they were given six categories of their numeracy literacy abilities.
evaluation questions in the form of story The following is an example of questions in
questions that had to be completed cycle 1.

individually. The results of their work are then

Hari ini siswa kelas 4 belajar olahraga, mereka melakukan
pembelajaran di luar kelas dengan materi lompat jauh,

] () [ sebelum dimulal materi mereka melakukan pemanasan

terlebih dahulu, dengan cara mengelilingi lapangan

scbanyak dua kali putaran. Lapangan berbentuk persegi

dengan ukuran panjang sisi 14 m. Berapakah jarak yang

ditempuh olch setiap siswa untuk mengelilingi lapangan?

Figure 2. Example of an evaluation question in cycle |
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Learning Improvement Results After Cycle
I Actions

After applying the discovery learning
model based on infographics in cycle |
(through two meetings), there have been
various changes in the learning process. First,
there is a change in student learning activities
and engagment. When the teacher distributes
infographic teaching materials around flat
shapes in the first step of discovery learning,
students focus on paying attention and
examining the infographics to get information
from the teaching materials. Likewise, at the
time of data collection and verification. They
intensely use infographic teaching materials to
get information as data for solving problems
they must solve. Changes that occur next are in
learning interactions seen in working in groups
when working on student worksheets. Even
though in cycle I, only a few students dared to
convey the results of their discussions. It also
apprehends asked questions related to teaching
materials. It is still limited to several students
being able to answer these questions and must
be guided first by the teacher. The following
change is that the condition or atmosphere of
learning in the classroom is quite conducive,
this condition can be seen by students focusing
on paying attention to the infographics given
since the beginning of learning, paying
attention to  explanations about the
circumference of flat shapes, and students are
pretty calm in doing group assignments.
Through student worksheets that have been
adapted to the steps of discovery learning, it
encourages students to be able to follow the
learning steps comfortably. They are quite
capable of following the steps demonstrated by
the teacher in solving problems; besides that,
students have also begun to pay attention to
other groups in presenting the results of their
discussions. Based on the results of
observations of the learning process from the
aspects of the teacher and students conducted
by observers, it can be stated that the learning
process from the point of view of the
implementation of learning by the teacher has

reached the Good category with a percentage
of 79.16% of the learning indicators that have
been carried out. As for the results of
observing the learning process from the point
of view of students reaching the good category
with a percentage of 70.62%, the learning
indicators have been carried out.

Some of the shortcomings as a result
of reflection during the implementation of the
action in the first and second meeting cycles
are: 1) there are still some students who have
not been able to read information through
infographic teaching materials around flat
shapes, 2) only a few students dare to answer
the teacher's questions based on the
information available on infographics, 3) not
all students dare to respond to the findings of
groups presenting based on data on
infographics. For this reason, several
improvements need to be made so that these
deficiencies do not occur again in cycle II,
namely: 1) the teacher needs to guide
intensively some students who still have
difficulty  finding  information  through
infographics, 2) The teacher is more active in
guiding students to be brave enough to answer
guestions and dare to present or respond based
on information obtained from infographics.

After applying discovery learning
using infographics, there has been an increase
in students' numeracy literacy skills which can
be seen in the analysis of student evaluation
test results. Before the teacher applied the
discovery learning model based on
infographics, students' numeracy literacy skills
were still in the low category. After applying
the  discovery learning model using
infographics in the first cycle of the first
meeting and the second meeting, it can be seen
that of the 20 students; there were five students
(25%) who were included in the high ability
category, seven students (35%) were in the
medium category. There are still eight students
(40%) in the low-ability category. Thus, only
60% of students in the high and medium
literacy category were achieved. Based on the
results of observations, the results of
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reflection, and the results of achieving student work along with the scoring and
students' numeracy literacy abilities, the analysis of their numeracy literacy abilities in
research needs to be continued to cycle Il. The the first learning cycle.

following is an example of the results of
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Figure 3. Examples of student completion results, scoring
and analysis of students' numeracy literacy abilities

Implementation of Cycle Il Actions learning process as a follow-up to the

The steps for implementing cycle Il reflection results in cycle 1. An example of an
actions are still the same as those for cycle I, infographic used in learning cycle Il can be
namely applying the six steps or discovery seen in Figure 4.

learning syntax. The difference is the topic of
the material being studied, infographics given
to students, and various efforts to improve the
<\
SEGITIGA =

Luas Bangun Datar
Segitiga

Segitiga merupakan suatu bangun datar dua dimensi
yang dibentuk oleh tiga buah sisi yang berbentuk garis
lurus serta mempunyai tiga buah sudut dan jumlah ketiga
sudut segitiga adalah 180 derajat

0Ll =
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Q@f untuk
/ menghitung luas
Segitiga Sama Sisi . segitiga adalah
C « Memiliki 3 sisi yaitu sisi AB, sisi BC, sebagai berikut:
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“

Figure 4. Example of an infographic for learning in cycle 11
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At the second meeting of cycle Il, the
students were given six evaluation questions in
the form of story questions that had to be
completed individually. The results of their

work are then analyzed and used in
determining the categories of their numeracy
literacy abilities. The following is an example
of questions in cycle Il.

Sebuah foto berbentuk persegi panjang dengan ukuran
panjang 15 cm dan lebar 12 cm. foto tersebut dipasang
pada bingkai yang berbentuk persegi dengan panjang
sisi 21 cm seperti pada gambar. Berapakah luas
bingkai yang tidak tertutup foto?

Figure 4. Example of an evaluation questionin cycle 11

Learning Improvement Results After
Action Cycle Il

After implmentation the discovery
learning model based on infographics in cycle
Il (through two meetings), the changes in the
learning  process  became increasingly
significant, especially in the activeness and
engagment of students in learning. Students are
more focused and intense in reading and
learning the information in infographics, both
at the stage of providing stimulation, data
collection, and verification. Using this
infographic is very helpful for students,
especially in guiding them to solve problems in
the given story problems. Step-by-step can
guide students to solve these problems,
especially in group work sessions. Interaction
between students in groups becomes more
intense when they discuss solving problems
given through student worksheets and are
guided by the steps for solving them through
infographics given to them. Based on the
results of observations of the learning process
from the teacher and student aspects carried
out by observers in cycle Il, it can be stated
that the learning process in terms of the
implementation of learning by the teacher has
reached the good category with a percentage of
91.66% of the learning indicators that have
been carried out. As for the results of
observing the learning process from the point
of view of students reaching the good category

with a percentage of 91.25%, the learning
indicators have been carried out.

In cycle Il, the results of the analysis
of students' numeracy literacy skills showed
that out of 20 students, there were 14 students
(70%) who were in the high ability category,
three students (15%) were in the medium
ability category, and three students (15%) were
still in the low ability category. Based on these
data, 85% of students are in the high and
medium category of numeracy literacy skills.
Thus the action in this study was stopped in the
second cycle.

DISCUSSION

The application of the discovery
learning model using infographics for learning
in this study can be seen in several learning
components, namely in teaching materials
where the teacher provides contextual teaching
materials; for example, the teaching materials
contain explanations, formulas, and examples
of flat shapes, besides that they appear in
discovery student worksheets, for example, the
student worksheet is equipped with discovery
learning steps, and there is a problem that must
be solved by students so that students can
easily understand the problem by following
these steps. Then students are given evaluation
questions related to numeracy literacy skills.
Finally, the teacher explains material about
plane shapes by giving examples and everyday
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problems so students can apply them. This
aligns with Camille Catlett's opinion that
integrating math content into routines allows
children to see mathematics in context,
provides situationally relevant learning
opportunities, and supports the everyday use of
mathematics (Catlett, 2020).

Various changes have occurred in
learning flat shapes in 4th grade SDN 6
Benteng Sidrap. For example, changes that
occur in changes in student learning activities.
This increase can be seen when the teacher
distributes flat-shape infographic teaching
materials, and students can find information
from the teaching materials themselves. With
students getting their information through
infographic teaching materials, their interest in
reading in the learning process becomes active.
A study shows that learning mathematics using
well-designed teaching materials will work
effectively because the objectives of learning
mathematics are well conveyed and can make
students more familiar with the material being
taught (Guntur et al.,, 2017). In addition,
teaching materials can foster students' interest
in reading teaching materials so that during the
learning process, students become active.
Furthermore, other studies also suggest that
discovery learning is a model for developing
active ways of learning by finding yourself and
investigating yourself, then, the results
obtained will last a long time in memory, and
students will not easily forget (Basri et al.,
2018).

Subsequent changes in learning
interactions can be seen in the activity of
finding  information  through  teaching
materials; students can answer questions from
the teacher and explain orally the material and
formulas of the perimeter and area of flat
shapes obtained in these teaching materials;
other activities can also be seen when students
read out the results of their group discussions
in front of his friends and other students
responded. Thus students dare to appear in
front of the class. A study suggests that the
discovery learning model engages students in

group discussions (Lestari & Petrossky, 2018).
Students enthusiastically respond to teacher
guestions and can answer them well. Students
are also more active in expressing opinions or
writing answers to questions in front of the
class without being appointed by the teacher.

Furthermore, other studies suggest that
the discovery learning model generates student
enthusiasm in participating in learning
activities; students scramble to present the
results of their group work and respond to the
results of other groups Students are
increasingly active in working in groups to
participate in solving problems given by the
teacher to find concepts about the material
through observation activities. Students are
also increasingly interested and motivated to
ask and answer questions because the teacher
does not convey the material in its entirety,
making students curious and interested in
asking questions so that it trains students to be
more confident and have courage.

Various changes in the learning
process, as described above, then lead to an
increase in students' mathematical numeracy
literacy skills. This can be seen in the
percentage of cycle I: the percentage of high
ability is 25%, the percentage of moderate
ability is 35%, and the percentage of low
ability is 40%. Then it rises in cycle Il
Namely, the percentage of high ability is 70%,
the percentage of medium ability is 15%, and
the percentage of low ability is 15%.
Regarding the percentage of high ability, as
much as 25% of students in cycle | rose to
70% in cycle II. In cycle Il, the students can
answer numeracy literacy questions.

Thus, if appropriately used, applying
the discovery learning model based on
infographics can improve the process and
mathematical numeracy literacy skills of
fourth-grade students at SDN 6 Benteng
Sidrap. This is in line with research (Jamila.,
2018) whose research results show that the
discovery learning model with infographic
media has an effect because students are more
active in learning; students can also discover
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concepts and principles through observing,
explaining, and analyzing so it is not easy to
forget. The results of other studies also show
that infographics in discovery learning can
help increase student achievement and be used
as teaching materials in learning (Medrano &
Pacis, 2022). Likewise, the research conducted
by Salsabilla, et al., whose research results
show that infographics media can increase
student learning interest as evidenced by the
significant difference between students who
take lessons using infographic media and
students who study conventionally/without
media (Salsabilla et al., 2021). Specifically, it
is also in line with recommendations from
various literature that infographics are a
medium that has the potential to improve
performance and learning outcomes in
mathematics (Baglama et al., 2020; Francis,
2022; Ozdamli & Ozdal, 2018; Singh & Jain,
2017).

CONCLUSIONS AND
RECOMMENDATIONS

Based on the results of learning
improvement, it was concluded that applying
the discovery learning model based on
infographics could improve the learning
process in 4th grade SDN 6 Benteng Sidrap,
South Sulawesi. This can be seen in changes
and improvements during the learning process,
such as in student learning activities and
engagement and learning interactions.
Applying the discovery learning model using
infographics can also improve numeracy
literacy skills in flat shape material for fourth-
grade students at SDN 6 Benteng Sidrap,
South Sulawesi. This is evident in the increase
in the percentage of students in the high and
medium categories in their numeracy literacy
skills in cycle I and 11.

Based on the experience of
implementing improved learning using the
infographic-based discovery learning model to
improve the numeracy literacy skills of
elementary school students, there are several
recommendations: 1) teachers are advised to

apply the infographic-based discovery learning
model in the learning process in elementary
schools as an alternative to improve students'
numeracy literacy processes and abilities.
Using teaching materials in infographics is
also suggested as an alternative to various
student learning resources to make learning
more enjoyable. This is also in line with the
recommendation of one study that learning
will be better and improve when assisted by
the use of infographics as a strategy for
individual students, especially for those with
learning difficulties in mathematics, so that the
use of these infographics improves their
learning processes and outcomes(Baglama et
al., 2020). Future researchers can continue
specific research on discovery learning, for
example, by integrating a variety of learning
resources other than infographics. This is also
consistent with the explanation that there are
various learning resources that teachers or
parents can provide for children to promote
their literacy development (for example, story
books, letter flashcards, literacy workbooks,
board games, card games, and computer
games) and numeracy development (e.g.,
number charts, counting picture books, number
workbooks, and games) (Cheung et al., 2021)
or integrating them with math games
(Cohrssen & Niklas, 2019).
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