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ABSTRACT

Multiplication is one of the challenges that is quite difficult for elementary school students because it requires the ability to
understand concepts and memorize. Students have been introduced to the concept of basic multiplication in class III. But in
practice, children still have trouble remembering simple multiplications. The purpose of this study is to find out whether the
multiplication learning achievement of third grade elementary school students is influenced by the Jarimatika approach. This
study uses a quantitative approach with a Posttest-only control design and a quasi-experimental design. Two groups
participated in this study: the experimental group, which will apply the Jarimatika method to third graders at SDN Dawu 2,
and the control group, which will not apply the Jarimatika method to third grade students at SDN Wonokerto 1. Multiple-
choice posttest is the data collection method used in this study. Test instrument testing, prerequisite testing, and hypothesis
testing are the data analysis methods used. The calculation of the Independent Sample t-test yielded a significance value of <
0.05, or 0.002, based on the data. Furthermore, tcount > table Was also found, which was 3.465 > 2.048, indicating that Ho was
rejected and H1 was accepted. Thus, it can be said that the learning outcomes of third-grade children are influenced by the
Jarimatika technique.

Keywords: Jarimatika Method, Learning Outcomes, Multiplication

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

Related Authors:

Nofia Khairun Nisa'

College of Modern Teaching and Education, Ngawi

JI. Ir. Soekarno No.9 (West Ringroad) Grudo Ngawi, Indonesia
nofiaanis02@gmail.com

1. INTRODUCTION

Learning can be interpreted as a link between students and their desired goals/ideals. During
learning activities, students will be assisted by teachers. Collaborative skills between instructors and
students are essential for the success of any educational endeavor. One strategy to help students achieve
their learning goals is to provide the right learning tools (Wijayanti & Rahmawati, 2019). By providing
direction for the implementation of learning activities, learning strategies ensure efficient and successful
learning (Noza & Wandira, 2024).

Teachers use a variety of learning methods to ensure students fully understand the subject matter
and achieve learning objectives (Bunyamin, 2021). Choosing the right learning techniques is very
important because it affects the achievement of learning objectives. Learning activities are completed
when the learning objectives are achieved. Utilizing learning strategies improves the educational
experience for educators and students. With the right teaching methods, students will have an easier
time understanding the concepts taught in mathematics and other subjects that rely on numerical
formulas. Mathematics is one of the less popular subjects because it requires the use of computing to
solve problems with complex combinations of numbers (Authar et al., 2022). Students need to master
the four basic arithmetic operations of addition, subtraction, multiplication, and division during
elementary school as these operations will be used throughout their academic career. One of the
calculation operations that is quite difficult for students is the multiplication calculation operation.

Multiplication is one of the challenges that is quite difficult for elementary school students
because it requires the ability to understand concepts and memorize. Students can memorize if they
have a basic understanding of the concept of multiplication (Nursofia Zain et al., 2022). Multiplication
itself is a development of a continuous repeating addition calculation operation or can also be known
as a derivative of the addition calculation operation. Multiplication in basic calculation operations will
continue to be used until the next school level (Hamdani et al., 2024). Basic multiplication such as
multiplication of 1 — 10 is very important to master because the more the school level increases, the
more difficult and complicated the multiplication operation becomes. The basic multiplication
calculation operation is one of the bases for the next material such as flat construction, space
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construction, factor, multiple, and so on. If students have not fully mastered the basic multiplication
calculation operation, then students will have difficulties in the next material. In addition to being
important in the learning material, basic multiplication will also be used in daily life because many
activities require multiplication calculations (Nursofia Zain et al., 2022).

Many elementary school students have difficulty mastering basic multiplication operations. This
is because students have not fully understood the concept of multiplication itself so that students
experience confusion when calculating it (Rahayu et al., 2022). In addition, it can also be because
students are still calculating manually, namely by counting one by one using their fingers. It is still
effective for use in lower multiplications such as multiplication of 1 — 5, but for upper multiplication
such as multiplication of 6 — 10 is not effective. If these difficulties are not overcome immediately, it
will greatly affect student learning outcomes (Lestari et al., 2023). Student learning outcomes will be
low or will decrease.

Learning outcomes are generally identified as a benchmark where students are considered to have
mastered a subject matter. Moreover Learning outcomes are also a benchmark for success in learning
activities as seen from how far learning goals are achieved (Putri Lismayana et al., 2023). There is a
possibility that there are still learning outcomes that are not in accordance with students' abilities. For
example, a student may get excellent grades but still have difficulty understanding the subject matter.
This suggests that student learning outcomes may be substandard. Teachers should make sure their
students fully understand the topic to avoid this.

Based on the observation activities that have been carried out at SDN Dawu 2 and the results of
interviews with the homeroom teachers of grade III, it was found that out of a total of 15 students, as
many as 8-9 students have been able to calculate and memorize basic multiplication 1 to 6 while the
other 6 — 7 students still have difficulty in calculating basic multiplication and have only memorized
multiplication 1 to 3. In other observation activities and based on the results of interviews with third-
grade homeroom teachers at SDN Wonokerto 1, it was found that out of a total of 15 students, as many
as 8-9 students were able to calculate and memorize basic multiplications from 1 to 10 while the other
6-7 students still had difficulties in calculating basic multiplication. This problem has an impact on the
average learning outcomes of students where the average learning outcomes of grade III students at
SDN Dawu 2 are 76 while the average learning outcomes of grade III students at SDN Wonokerto 1
are 74.66.

This is done because in the independent curriculum multiplication material has been taught in
grade III where students have been introduced to the concept of basic multiplication operations and
encouraged to memorize basic multiplication gradually. In fact, not all students memorize
multiplication. The method applied by teachers, especially in the two schools that will be the subject of
this study, is to memorize students independently. This method makes students less active and tends to
be bored. Applying this method in the form of assignments, especially independently, can hinder
students' activeness in learning the material given (Chaeroh et al., 2023).

This method of memorization may be suitable for students who have a strong memory, but it will
be an obstacle for students who have a weak memory. The number of multiplications can affect the
memory of each student. In certain time intervals, students receive a lot of information in the brain so
that the absorbed information becomes heaped up and makes it difficult for them to dig up the incoming
information early, which can cause students' memory to become weak (W.F. et al., 2021). Usually, there
are students who experience nervousness when dealing with the teacher or nervous when working on
exam questions. If this happens, it will affect students' memory. To address this problem, the researchers
tried to apply a new approach. The Jarimatika method is one of the approaches that can be applied as a
solution. Using a finger to perform arithmetic operations including addition, subtraction, multiplication,
and division is known as the Jarimatic method. Students don't have to worry about forgetting a certain
multiplication formula when they use this strategy.

The Jarimatika method has almost the same principle as the abacus media. Both apply a system
of fast methods in counting rather than memorizing. It's just that this Jarimatika method does not require
tools in the form of objects so that its use becomes more effective and efficient. Therefore, the use of
abacus media is increased with the Jarimatika method (Lanya et al., 2020). The Jarimatika method at
the elementary level is more suitable for basic multiplication. For higher multiplication, there will be
additional certain formulas. This can be further studied at the next school level. The use of this
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Jarimatika method can not only help students in terms of memorizing basic multiplication but can also
help teachers to overcome difficulties in their students. The use of this Jarimatika method is quite
effective and efficient because it does not require strong tools and memorization. Students need to
understand the concept and use their fingers so that students don't have to worry if they suddenly forget
the basic rules that have been memorized beforehand.

Another strategy needs to be used considering the problems that have been mentioned to help
children who have difficulty memorizing basic multiplication. To overcome these problems, the
researcher is interested in conducting a study entitled "The Effect of the Use of the Jarimatika Method
on the Learning Outcomes of Multiplication of Grade III Elementary School Students".

2. RESEARCH METHOD

With a posttest-only control design and a quasi-experimental methodology, this study uses a
quantitative approach. Two groups participated in this study: a control group of third-grade children at
SD Negeri Wonokerto 1 who were not exposed to the Jarimatika approach, and an experimental group
of children at SD Negeri Dawu 2 who were exposed to the Jatimatiku method. The aim of the study
was to ascertain how much the experimental group would be affected by the treatment compared to the
control group. The thirty students were included in the research population, which consisted of fifteen
third-grade students from SD Negeri Dawu 2 and fifteen third-grade students from SD Negeri
Wonokerto 1. The entire population of 30 students served as a research sample. Non-probability
sampling with saturated sampling type is the sampling strategy used in this research. Since the sample
represents the entire population, this technique was chosen. In this study, data were collected through a
post-test consisting of multiple-choice questions, both from the experimental group receiving therapy
and the control group not receiving therapy. A series of tests measuring validity, reliability,
discriminatory, and difficulty level were assigned to multiple-choice questions of varying difficulty
levels for the purposes of this study. Independent sample t-tests are used for hypothesis testing as part
of the data analysis technique, along with preliminary tests (normality and homogeneity tests). The
series of tests will be carried out with the help of the SPSS 25 application.
a. Test Instrument Test

1) Validity Test
The instrument is said to be valid if it meets the significance level of 0.05 with the condition that
Tis calculated = Ttable. 1 his validity test uses the Pearson Product Moment correlation technique.
2) Reliability Test

The instrument is said to be reliable if it meets the minimum criteria of "adequate" with a range

of > 0.41. This reliability test uses the Alpha Cronbach formula. The reliability categories of

instruments can be seen through the following table:

Table 1. Reliability Categories

Correlation Reliability Categories
Coefficients

0,81 —1,00 Very high

0,61 —0,80 Tall

0,41 -0,60 Enough

0,21 -0,40 Low

0,00 - 0,20 Very low

3) Difficulty Level
The level of difficulty of the questions is observed from how capable the students are in solving
the questions. The difficulty level of the instrument can be seen through the table below:

Table 2. Difficulty Category

Difficulty Index Difficulty Category
0,00 -0,30 Difficult
0,31 -0,70 Keep
0,71 -1,00 Easy
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4) Differentiation
The range of values obtained is at least > 0.21 which is included in the "sufficient" category.
Question items can be used if they have a positive value differential. If the difference is negative,
then the question item cannot be used.

Table 3. Category Differentiation

Differentiation Index  Category Differentiation

Negative No differentiation
(unusable)
0,00 - 0,20 Ugly
0,21 -0,40 Enough
0,41 -0,70 Good
0,71 - 1,00 Very good

3. RESULTS AND DISCUSSION

Prerequisite tests, including normality and homogeneity tests, are performed before hypothesis
testing. Here are the results of the data analysis:
a. Prerequisite Test
1) Normality Test

This study used the Shapiro-Wilk test because the sample size was limited (less than 50).
Instruments that are distributed regularly have a significance value above 0.05. This normality test
determines whether the data from both samples are distributed regularly. The results of the Posttest of
third grade students of SD Negeri Dawu 2, the experimental group, and SD Negeri Wonokerto 1, the
control group, became the basis for this normality test. Here are the normality test results for the data
from both samples:

Table 4. Normality Test Results for Posttest
Tests of Normality

Kolmogorov-Smimov? Shapiro-Wilk
Kelas Statistic df Sig. Statistic df Sig
Hasil Belajar Perkalian Kelas Eksperimen 184 15 183 909 15 130
SIRE Kelas Kontral 159 15 200 909 15 129

* This is a lower bound ofthe frue significance.
a. Lilliefors Significance Correction
Based on the normality test using the Shapiro Wilk test on SPSS 24, the data of the two
samples had a significance value of 0.130 and 0.129, both > 0.05. Data is distributed normally.
2) Homogeneity Test
The homogeneity test ensures that the two sample groups are similar. Two samples are said to be
homogeneous if the significance value exceeds 0.05. This study uses the Levene test. Homogeneity test
results for post-test data from the experimental and control groups:

Table 5. Homogeneity Test Results for Posttest
Test of Homogeneity of Variances

Hasil Belajar Perkalian Siswa

Levene
Statistic df dfZ2 Sin.
1,476 1 28 235

Based on the results of the homogeneity test using the Levene Test in SPSS 24, it can be seen
that the data from the two samples has a significance value of 0.235 where > 0.05 so that it can be
concluded that the two samples are homogeneous.
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b. Hypothesis Test
Independent Sample T-Test
The independent sample t-test hypothesis test compared the post-test results of the
experimental group receiving therapy with the control group not receiving the therapy.
Hypothetical results of independent sample t-test:
Table 6. Independent Sample T-Test Hypothesis Test Results Posttest

Independent Samples Test

Levene's Test for Equality of
Variances t+testfor Equality of Means

Mean Std. Error =
F Sig. t df Sig. (2alled)  Difference Difference Lower Upper

Hasil Belajar Perkalian Equal variances 1476 235 3,465 28 002 16333 4,714 6677 26,990
Siswa assumed

Equal variances not 3,465 26,041 ,002 16,333 4714 6,644 26,022
assumed

The SPSS 24 independent sample t-test hypothesis test showed 0.002, below 0.05. Thus, the
experimental and control groups had different post-test results. As a result, HO is rejected and H1 is
accepted.

To ensure the achievement of learning objectives efficiently and successfully, teachers use
various strategies and tactics in learning activities. Because learning activities are considered complete
if the learning objectives are achieved, the choice of learning techniques is very important. Teachers
must develop their teaching strategies before learning activities (Ramdani et al., 2023). The Jarimatika
approach is one of the learning strategies used by the researcher in this study. Mathematical calculations
including addition, subtraction, multiplication, and division can be solved using the Jarimatika approach.
The Jarimatika method is an innovative learning method to optimize Mathematics learning process,
especially related to calculation operations at the elementary level (Makarim et al., 2024). The
Jarimatika method is a simple method because students only need fingers as a tool in the form of
concrete objects to calculate.

The application of the Jarimatika method in multiplication learning activities is quite simple. This
Jarimatika method can be used for multiplication of 2 to 9. In terms of practice and concept, a 2 to 5
multiplication is different from a 6 to 9 multiplication. Multiplication 2 to 5 uses the concept of repeated
summation, while multiplication of 6 to 9 uses the concept of place value. Using this method, students
are taught to calculate in an easy and quick way but still conceptualize so that students do not have to
feel difficult in memorizing basic multiplication operations. In addition, students only need to use their
fingers by combining predetermined patterns. According to Jean Piaget's (1952) theory of learning,
students from the age of 7 to 11 will learn to use concrete objects to support their understanding
(Isrok’atun & Rosmala, 2018).

The Jarimatika method has several advantages compared to other methods/media so that it can
make it easier for students and teachers in learning activities. The advantages of using the Jarimatika
method include (Salsinha et al., 2019):

1) This method focuses on student comprehension rather than student memorization.

2) Learning activities become more interactive because students can use their fingers directly.

3) The Jarimatika method can help with calculations without the need to use calculation tools and is
easy to carry around so that it can be used anywhere and anytime, even during exams.

In addition to having advantages, the use of the Jarimatika method also has disadvantages. The
disadvantage of using this Jarimatika method is that it is more suitable for basic multiplication due to
the limitation of the number of fingers. So the limited number of fingers causes the Jarimatika method
to be less suitable for multiplication with larger numbers (Robainah et al., 2022).

Learning outcomes are skills that students gain from involvement in educational activities; These
achievements can be evaluated and measured. Another way to characterize learning outcomes is as a
reflection of the work that has been done. Thus, students' learning efforts affect the results. Internal and
external factors can affect student learning. External variables come from outside the student, while
internal influences come from within the student. These characteristics are what help achieve learning
goals.

a. Internal Factors
1. Student Preparation
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Students need to prepare themselves mentally and physically before starting learning activities.
These two elements are important because they have the potential to affect student learning success.
Student learning outcomes will improve if they are ready to learn (Sari & Ritonga, 2021). Maintaining
physical fitness is one way to prepare physically. Students will be able to participate in learning
activities more successfully and achieve better learning outcomes if they study in healthy conditions.
On the other hand, students who study in sick conditions will not be able to participate in the learning
process well, which will result in less-than-ideal learning outcomes.

Similar to physical preparation, psychological preparation is also very important. If students'
mental health is well maintained, then students will be able to focus more on paying attention to learning.
Of course, if students can focus on studying well, then students will be able to absorb learning materials
well as well so that student learning outcomes can increase. On the other hand, if students' mental health
is not well maintained, it will be more difficult for students to focus during their studies. This will of
course also affect the absorption of learning materials in students so that student learning outcomes can
decrease. Controlled mental health can strengthen students in dealing with problems and support
students in exploring their abilities optimally (Winei et al., 2023).

2. Student Interests

Learning outcomes, which measure students' level of understanding, are influenced by their
interest in the subject. The material provided will be easy for students to understand if they are involved
in listening to the teacher's explanation. Student learning outcomes will increase if they understand the
material taught. On the other hand, students will have a hard time understanding the material if they are
not actively engaged. Students' learning outcomes will decrease if they do not understand the material
being taught. So that high student learning outcomes are influenced by students' learning interests, while
low student learning outcomes are influenced by students' lack of interest in learning (Widiati et al.,
2022).

3. Student Motivation

Motivation is also known as motivation. Motivation is the motivation of students to learn, both
inside and outside the classroom. Intrinsically motivated students are more engaged in learning.
Motivated students learn better. However, students who are not motivated will be less engaged in
learning. This can reduce learning outcomes. Thus, learning outcomes depend on the motivation of the
students (Nugroho & Attin Warmi, 2022).

b. External Factors
1. Family Environment

The family environment is an important factor in improving student learning outcomes because
everything starts from the family environment. The relationships in the family will be brought by
students to the school. Relationships between family members are a determining factor in learning
completion (Siregar, 2021). If the relationship established in the family is in good condition, then
students will be able to concentrate more during learning activities at school so that student learning
outcomes can be improved. On the other hand, if the relationship in the family does not go well, it will
be difficult for students to concentrate during learning activities at school so that student learning
outcomes may decrease.

In addition, support in the form of appreciation and assistance in completing tasks by parents is
also important. Parents can contribute to the learning process at home such as helping with homework,
school projects, repeating learning that has been explained by the teacher in simpler language so that
children understand the material better, and so on so that student learning outcomes can be maximized.
Parents play the role of teachers, guides, and motivators. In addition, parents can also introduce new
things in a concrete way to their children (Rachman & Yamin, 2023).

2. School Environment

In addition to the family environment, the school environment is also an important factor that can
affect student learning outcomes because school is the second place to pursue education. The school
environment includes peers, teachers, learning activities, and facilities and infrastructure. These
components must have the right role so that learning outcomes in students can increase.

Peers are usually considered the right friends to be with in everything. Not only suitable for
playmates but also study friends. For parents, choosing friends for their children is very important
because it can affect their learning outcomes. If students have peers to invite to learn together, then
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student learning outcomes can improve because they will share the knowledge they understand. Positive
pressure from groups such as competing in achievements, group learning, and discussing can increase
students' interest in learning and will affect their learning outcomes (Akbar & Aufa, 2024).

The role of teachers is no less important than the role of parents. The teacher is the second parent
at school so the teacher is fully responsible for what is done and what happens to each student. To
ensure efficient delivery and understanding of learning information, instructors need to master a wide
variety of teaching techniques, media, and models. The success of the learning process is determined
by the teacher, so its role in education is very important (Novitasari & Fathoni, 2022). Student learning
outcomes can be improved if they understand the material presented. Teachers act as mentors and
counselors, in addition to educators. To ensure students can focus during learning activities, teachers
must be prepared to handle any issues that may arise in the classroom.

In order for students not to be bored and distracted by their personal lives, learning activities must
be carried out in a comfortable environment, both inside and outside the classroom. Students tend to
study passionately in a friendly classroom environment, which can improve their academic achievement.
Learning activities can be started by providing an icebreaker in advance so that students are not too
tense when participating in learning activities. In addition, icebreakers can also train students'
concentration so that students will be better prepared to participate in learning activities. The use of ice
breaking is also important to be given so that students become interested in carrying out learning
activities (Zuhariyah & Fahmi, 2022).

Infrastructure and facilities play a balanced role in educational activities. The provision of
infrastructure and supporting facilities can improve students' understanding of subject matter.
Infrastructure and supporting facilities are needed so that learning activities can run as smoothly and
efficiently as possible (Agustina et al., 2022). Students' learning outcomes will also increase if they can
understand the material presented.

In addition to infrastructure and facilities, the learning approach also affects how well students
absorb the material. To ensure students learn effectively and an engaging classroom environment,
teachers must be able to choose the right teaching strategies. The use of interactive learning techniques
is essential to increase students' enthusiasm when learning (Leuwol et al., 2023). The Jarimatika
approach is one of the interactive learning strategies that can be applied.

This research is based on the theory of Zoltan Dienes (1971) which applies the principle of
concretization and gradual learning which has 6 stages, namely:

a. Free Games

At this stage, students learn to calculate multiplications from 2 to 5 using a simple pattern that is
used as a benchmark so that students can calculate accurately. Using this method, students can correctly
calculate the basic multiplication from 2 to 5 without the need to cheat on their classmates' answers.

b. Games with Rules

At this stage, students start calculating multiplications of 6 to 9 using pattern rules with the simple
formula of units and tens, so it takes students longer than the previous stage. Using this method, students
can already calculate basic multiplications of 6 to 9 without the need to memorize again.

c. Identifying Trait Similarities

At this stage, students are already introduced to the various patterns applied to their fingers so
that they feel more interested in trying the pattern where previously they only calculated manually
without any patterns. Students know which pattern to use. Using this method, students are able to solve
basic multiplication in the form of picture problems.

d. Representation

At this stage, students know that each finger has a value and can represent each number so that
when calculating students do not have to imagine the number to be calculated. Students can use paper
and pencils/ballpoint pens as additional tools. After being introduced to the Jarimatika method, students
become able to solve multiplication calculation operations in story/everyday life problems.

e. Symbolization

During the treatment, after being introduced to the pattern used, students tried independently by
answering questions in the form of multiplication questions given. After the treatment was done, the
students who initially always looked at their friends' answers, they focused on working on their own
questions.
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f. Formalization

In this study, students could not do multiplication problems without using finger aids. This is
because this method is a new method and takes longer for students to calculate without the help of
fingers.

Jarimatika's approach has been proven to help students in calculating multiplication operations
in the experimental group of third-grade students at SD Negeri Dawu 2. This is shown by the
improvement of post-test learning outcomes after treatment with the Jarimatika approach. The third
grade students of SD Negeri Dawu 2 looked enthusiastic during the treatment activity and wanted to try
the Jarimatika approach that had been taught for the calculation of basic multiplication. This shows how
Jarimatika's approach can arouse children's interest in learning how to do simple multiplication
calculations. Students become more enthusiastic because in this Jarimatika method there are diverse
and unique patterns. In addition, you can also find students who can't wait to learn the next
multiplication right away. After being given treatment, students become more independent in doing
Posttest questions. Students become more focused on calculating their own assignments without
looking at their friends' answers. By using this Jarimatika method, student learning outcomes can be
improved.

In grade III students of SD Negeri Wonokerto 1 as a control group, it was proven that Posttest
learning outcomes without treatment decreased and only 2 students experienced an increase in learning
outcomes. Without medication, students have difficulty solving Posttest questions and tend to prefer to
see answers from their classmates. There were students who discussed with my classmates to get
answers. There are also students who use dice to get answers.

Based on results posttest obtained this study is comparable to a study entitled "The Influence of
the Jarimatika Method on the Learning Outcomes of Multiplication of Grade III Students of SD Inpres
Sikumana 3 Kupang" which showed that the average score of grade III students in the experimental
class increased after being given treatment which was initially 57.41 increased to 82.59 (Bete et al.,
2021). This shows the influence of the use of the Jarimatika method on student learning outcomes.

The application of the Jarimatika method has a significant impact on student learning outcomes
in elementary schools in mathematics, multiplication, and grade III, in accordance with a number of
studies and tests, including instrument tests, prerequisite tests, and hypothesis tests. The increase in the
average score of the experimental class after the application of the Jarimatika approach shows this.
Students can calculate more quickly and accurately by using the Jarimatika approach to help them solve
multiplication.

4. CONCLUSION

The purpose of this study is to find out whether the use of the Jarimatika method has an impact
on student learning outcomes in mathematics classes for grade Il multiplication in elementary school.
It is evident from the research that the learning outcomes of students in mathematics classes for grade
IIT multiplication in elementary school are influenced by the application of the Jarimatika technique.
This is shown by the fact that after the Posttest, the learning outcomes of students in the experimental
group that applied the Jarimatika approach increased, while those in the control group who did not use
the method decreased. As aresult, H1 was accepted and HO was rejected, which shows that Jarimatika's
approach has a major impact on student learning outcomes in mathematics classes for grade III
multiplication in elementary school. It shows how the Jarimatics approach can assist students in
completing arithmetic tasks involving multiplication.
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