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Abstract

Low cognitive learning outcomes of students can hinder student learning processes. This
obstacle occurs because the learning method has yet to facilitate student learning trajectories
resulting in low cognitive mathematics learning outcomes for students. The purpose of this
research was to determine the impact of the MathMagic learning method on the mathematics
cognitive learning outcomes of the students. The method used in this research was a quasi-
experimental research design with a nonequivalent control group design. Data collection was
done by test technique of students' cognitive learning outcomes. Data analysis techniques in
this study used instrument tests in the form of validity and reliability tests, prerequisite tests in
the form of normality tests and homogeneity tests, and hypothesis tests in the form of
independent sample t-tests. The results show that the MathMagic learning method influenced
students' cognitive learning outcomes in mathematics, especially in adding fractions with
different denominators. This MathMagic learning method effectively improves understanding
of the basic addition of fractions with unlike denominators.
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Introduction

Mathematics is a subject that has an essential role in teaching students at every level of formal
education. The content of mathematics lessons is also often seen as a tool for finding solutions
to various problems in everyday life. According to previous research by Putri et al. (2019),
mathematics has the goal of helping to train students' mindsets so that they can solve problems,
both problems in the field of mathematics and difficulties in everyday life. However, many
people perceive mathematics as a lesson that takes work to accept. Mundia (2012) stated that
one of the sources of problems in learning mathematics that originates from students is that
some students are influenced by stereotyped beliefs held by many people that mathematics is a
complex subject. Students should be positive when accepting mathematics learning. Akinsola
and Olowojaiye (2008) argue that the essential thing students have is a positive attitude toward
learning mathematics. Students' success in a lesson depends very much on their attitude toward
the study.

Students with low mathematics learning outcomes are due to a lack of motivation to study
mathematics, so the learning process of mathematics could be more optimal. It is similar to the
opinion of Nabillah and Abadi (2019), which states that difficulties in understanding
mathematics also cause low results in students' mathematics learning, and students are less
motivated to learn mathematics due to poor study habits. According to previous research, a
perfect mathematics lesson can develop with student mathematics learning outcomes (Batubara,
2019). Many factors cause low student learning outcomes in mathematics. Oktaviani et al.
(2020) state that internal and external factors influence low learning outcomes. The internal
factor includes students not being interested in mathematics, students' basic numeracy skills
needing to be stronger, students not understanding symbols in mathematics, students' lack of
discipline, and the lack of student learning motivation. External factors include hot classrooms
that make them uncomfortable, noisy theoretical classrooms because they are close to the
practice room, so the focus of students could be more optimal, and factors from the teacher,
which is less attractive to students in delivering material. Hence, students feel bored and do not
dare ask.

Another factor is the lack of students' understanding of the basic mathematics concepts
in the subject matter. According to Andamon and Tan (2018), students must understand
concepts well to understand mathematics in depth. Motivation and interest in learning are
essential points in the success of a lesson. In line with previous research, motivation plays an
essential role in the success of student learning because motivation is an impulse that arises
from within students consciously or unconsciously, which can arise from within themselves or
from outside themselves, to take action with the desired goal (Heriyati, 2017).

The quality of learning is related to teacher creativity and innovation. This statement is
in line with the opinion of previous research, which states that teacher creativity in teaching is
required to create innovative learning (Magdalena et al., 2020). The teacher's way of teaching
includes learning approaches, strategies, models, and methods. Maesaroh (2013) stated that
learning achievement would be achieved well when all factors support, such as teaching
methods, with exciting methods that can be a bridge to achieve competency. Using interactive
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learning methods and models can increase student learning outcomes so that students can
master the material provided by the teacher and the learning outcomes obtained (Fakhri et al.,
2020). Pickard (2004) stated that learning outcomes are a good influence as a measure of
success or failure in a learning activity that is carried out.

One component of learning that can increase student enthusiasm for optimal learning
outcomes is using appropriate and fun learning methods. It is in line with the opinion of Rima
and Kusuma (2016) that the requirement for effective learning is to present a supportive and
fun learning component. If the learning process is enjoyable, a high enthusiasm for learning
emerges. It is similar to Emda (2017) opinion which states that fun learning can motivate
students to learn. One of the learning methods that can make mathematics learning content fun
is the MathMagic learning method. The MathMagic method is one of the fun and creative
methods. In addition, the MathMagic method also focuses on students' understanding of the
correct basic mathematical concepts and how to do things that are not complicated. Maswar
(2019) also states that in the learning process, the MathMagic method will increase children's
self-confidence so that they will be able and courageous to work on problems and try to solve
them quickly.

The MathMagic method is a game that invites students to play with numbers, where they
can think about numbers, addition, and multiplication (Koirala & Goodwin, 2000). Students
can more easily and quickly solve math problems without complicated formulas. According to
previous research by Kusmiyati and Kadar (2018), the MathMagic method can be a fast method
in mathematical calculations because if students use reasoning power, students can work on
multiplication problems without using complicated formulas.

The choice of method is appropriate and can make learning fun for students, increase
student enthusiasm for learning, and be easy for students to understand. It is in line with the
opinion of Maswar (2019) that learning mathematics in the classroom will be exciting and fun
if various innovative learning methods are applied because learning methods also have links to
improving students' cognitive learning outcomes in learning. Previous research conducted by
Lim (2019) obtained responses from survey results and focus groups showing that students
found activities using the MathMagic method fun and intellectually engaging.

Low cogpnitive learning outcomes of students can hinder student learning processes. This
obstacle occurs because the learning method has yet to facilitate student learning trajectories
resulting in low cognitive mathematics learning outcomes for students. Based on the
explanation above, the MathMagic learning method is expected to help facilitate a fun learning
process. The use of learning methods is beneficial for improving student learning outcomes.
Besides that, it can direct learning success, make it easy for students to learn based on interests,
and encourage cooperative teaching and learning activities between educators and students.
Therefore this study aims to determine the impact of using MathMagic learning methods on
cognitive learning outcomes in students' mathematics subjects.
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Methods

This study used quantitative methods with a quasi-experimental research type of nonequivalent
control group design. This method was chosen based on the needs of the appropriate group
analysis and comparing the experimental and control groups to determine the significance of
measuring the learning method's impact on students' cognitive learning outcomes. The
population in this study was the fifth-grade students of Muhammadiyah 16 Karangasem
Elementary School, with as many as 90 students. The sampling technique used purposive
sampling selected from two classes considering that the class had homogeneous abilities and
had achieved the same material. In addition, in this class, students belong to the medium
category, where students are not active and not too passive. Class five A was the control class,
with 20 students consisting of nine male students and 11 female students, while the fifth grade
B was chosen as the experimental class, with 20 students comprising 12 male students and eight
female students.

The data collection instrument was done by test. This test is in the form of multiple choice
consisting of subject matter questions and the addition of fractions with different denominators
used to determine differences in student learning outcomes through pre-test and post-test.

Before conducting research in the control and experimental classes of the fifth-grade
students of Muhmmadiyah 16 Karangasem elementary school, the researchers first conducted
an instrument test on students who were not used for research. Test the test instrument on the
pre-test and post-test questions to determine the validity and reliability. From the results of the
pre-test validity test, there were three invalid statement items, so 17 questions were used with
a pre-test item reliability value of 0.829. while the results of the validity test on the post-test
questions contained seven invalid item items, so the total number of questions used was 13,
with a post-test item reliability value of 0.808.

Data analysis techniques use the prerequisite test, namely the normality test using Shapiro
Wilk, and the homogeneity test. Moreover, the last is hypothesis testing using an independent
sample t-test. Overall, the data from this study were processed using SPSS 25.0.

The research process was carried out in four meetings in the control and experimental
classes. At the first meeting, the control and experimental students worked on pre-test questions.
At the second meeting in the control class, the material learning process was carried out on the
basic concept of adding fractions with different denominators—a presentation of the primary
concept material for adding fractions with unlike denominators using conventional learning
methods. In the experimental class at the second meeting, the material learning process was
carried out on the basic concept of adding fractions with different denominators using the
MathMagic learning method.

Then at the third meeting, the control class was taught about completing the addition of
fractions with different denominators by equating the least common multiple first. Learning in
the control class used the conventional method, namely lectures. In contrast, at the third meeting
in the experimental class, the students were taught how to solve adding fractions with different
denominators in a fast way and with the help of using other media in the form of mica paper
and markers. On the fourth day, students from the control and experimental classes were given
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a post-test of cognitive mathematics learning outcomes on adding fractions with different
denominators.

Results

The study results of the pre-test and post-test score data on students' cognitive learning
outcomes in the experimental class and control class can be seen in Table 1.
Table 1. Descriptive statistics of learning outcomes
Minimum Maximum

N Mean SD
Score Score
Experiment pre-test 20 11.76 82.35 51.46 19.82
Experiment post-test 20 53.84 100.00 80.38 14.65
Control pre-test 20 23.52 64.70 45.28 10.98
Control pos-test 20 38.46 84.61 60.76 14.31

Descriptive statistical analysis of cognitive learning outcomes shows that the average
value in the experimental class is higher than in the control class. The average value of the post-
test in the experimental class was 80.38, while in the control class, it was only 60.76.

After that, the prerequisite test was carried out. The prerequisite tests used are normality
tests and homogeneity tests. The normality test in this study was used to determine whether the
study sample was normal. The normality test in this study used the Shapiro-Wilk method. The
results of the normality test for the pre-test and post-test questions in the experimental and
control class can be seen in table 2.

Table 2. Normality test Shapiro-Wilk

Class Statistics df Sig. Description
Experimental Pre-test 0.943 20 0.267 Normal
Experimental Post-test 0.921 20 0.106 Normal
Control Pre-test 0.946 20 0.311 Normal
Control Post-test 0.945 20 0.295 Normal

Lilliefors Significance Correction, a=0.05

Table 2 shows that the normality test results of the pre-test and post-test questions in the
experimental and control classes with learning outcome variables are normally distributed. The
results of the Shapiro-Wilk test show that the pre-test cognitive learning outcome variable in
the experimental class is 0.267, then the pre-test sig in the control class is 0.311. Furthermore,
the post-test sig in the experimental class is 0.106, and the post-test sig in the control class is
0.295. The four significant values are more than 0.05, meaning students' cognitive learning
outcomes are normally distributed.

After that, the homogeneity test was carried out. The homogeneity test results can be seen
in Table 3.

Table 3. Homogeneity test

Statistics df Sig. Description
0.215 20 0.646 Homogeneous
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It can be seen in Table 3 that the sig based on the mean of student learning outcomes is
0.646> 0.05, which means it is greater than 0.05, then the data is homogeneous. The description
that the authors have presented shows that the results of the analysis prerequisite test illustrate
that the two sample groups are in a normal distribution and homogeneous. Therefore, it can be
continued for the hypothesis testing stage. Hypothesis testing using independent sample t-test.
The summary of the calculation results is presented in Table 4.

Table 4. T test (independent sample t-test)

Independent sample t-test

t df Sig. (2-tailed)
4.282 38 0.000

The t-test using the independent sample t-test showed that the sig value was 0.000 <alpha
value of 0.05. The mathematics learning method variable positively and significantly impacts
cognitive mathematics learning outcomes because HO is rejected while Ha is accepted.

The following was an implementation of the MathMagic method for calculating the
addition of fractions with different denominators using a simple tool with mica paper and
markers, which can be seen in the Figure 1 below.

+

2
7

\\

(c) (d)
Figure 1. (a) The first step; (b) second step; (c) third step; (d) fourth step

The following describes the steps in the image above in calculating the addition of
fractions with different denominators using the MathMagic method. The first step in figure (a)

. . . . 2 1 . .
is to make two pictures of fractions on mica paper whose values are " and 3 by making a vertical

line according to the number of denominator values in the fraction that has been written, then
shading the lines as much as the value in the numerator that has been written. The second step
in figure (b) is to rotate one of the broken pieces of mica by 90 degrees to the right. In addition,
the third step in figure (c) is to combine the two images on mica paper. The last step, figure (d),
calculates the quantifier's value by looking at the shaded box. If the shadowy parts of the box
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overlap, then the value is counted as two. Then calculate all the boxes, both shaded and not
shaded, to get the value of the denominator.

Discussion

The results showed that students' activity in using mathematics learning methods had a
significant impact on students' mathematical cognitive learning outcomes. It shows an increase
in students' cognitive learning outcomes in mathematics. A line with previous research, Irawan
and Febriyanti (2016) showed a much more significant difference in learning outcomes. In the
learning carried out in the three schools, it was seen that in each school. There were differences
in the characteristics of the students they taught. It can be seen that State Elementary School 1
Cileungsi is superior when compared to State Elementary School 9 Cileungsi and State
Elementary School 5 Cileungsi. It can be felt in the teacher's learning process activities.
Previous research conducted by Dian (2021) also showed a significant impact on student
learning outcomes because the MathMagic method improved student learning outcomes in the
material multiplied by two numbers. This research was carried out by multiplying one by 9 for
students. In addition, the activity was continued by explaining the material to be taught along
with the MathMagic method.

Research that has been carried out gives indications to researchers that the MathMagic
learning method has a positive impact on improving students' cognitive mathematics learning
outcomes. The early mathematics ability category positively impacts students' cognitive
mathematics learning outcomes in both learning classes. The experimental class got better
learning results than the control class, which used conventional methods. Similarly, Wahyunita
(2017) showed results in research that stated that the mathematical reasoning abilities of
students who obtained the MathMagic method were better than those who only obtained
conventional methods.

Based on the description and analysis of the data obtained, it is clear that the experimental
class obtained an average pre-test score of 51.4, while in the control class, the average pre-test
was 45.2. Through the results of the post-test, it is known that the learning outcomes of the
experimental class after being treated with the mathematics method are higher than the control
class using conventional methods. It can be seen from the experimental class's average value of
80.38 and the control class's 60.76. By paying attention to the average pre-test and post-test
scores, it can be concluded that the cognitive mathematics learning outcomes of students who
were taught using the MathMagic method were better than students who only used conventional
methods. It is in line with the research conducted by Marbun et al. (2019), showing an increase
between the average pre-test score not using MathMagic, which was 10.14, and the post-test
average score, which was 16 .72 when the MathMagic method was applied.

Other studies and research results also indicate the positive implications of using the
MathMagic learning method in improving student learning outcomes in mathematics. Previous
research on the MathMagic method combined with the talking stick model also increased
student mathematics learning outcomes. Jamiah and Surya (2016) chose the talking stick
learning model combined with the MathMagic method because this combination makes
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students happier and more accessible to solving calculation problems. Research conducted by
Marbun et al. (2019) also combined the MathMagic method through the scramble learning
model, which showed an increase in student learning outcomes supported by learning
achievement test instruments given to students. The reason for choosing the application of
MathMagic by using the scramble learning model in learning activities is because in
MathMagic, not only priority is given to speed, but also the correctness and logic of the answers
produced. Besides improving learning outcomes, the MathMagic learning method can also
increase student motivation. Research conducted by Siregar and Surya (2017) showed that
students' learning motivation increased after being given treatment by applying the MathMagic
method during learning activities. According to Pasangka et al. (2020), motivation is essential
for educators to achieve targets that aim to improve learning.

The results of this study also show students' enthusiasm in receiving learning and the
activeness of students during the learning process. It can be seen from the activeness of the
experimental class students when answering questions and asking about how to find answers to
the problem of adding fractions with different denominators using quick tricks in the applied
MathMagic learning method because the activeness of students can also improve the results
and the process of developing thinking. It is in line with the research of Wibowo (2016), which
states that active student participation greatly influences the process of thinking and emotions,
and social development. Collaborative efforts in teaching and learning activities between
educators and students are going very well due to the MathMagic method applied by the teacher
in the experimental class. The students become easier in the learning process.

The MathMagic method teaches basic counting concepts such as addition, subtraction,
multiplication, division, powers, roots, and fractions, emphasizing the child's mental aspects.
Similar to Jamiah and Surya (2016) opinion, which states that material in learning using the
MathMagic method is presented in a fun, concrete way and pays attention to psychological
aspects, how the brain works, learning styles, and students' personalities. According to previous
research, the MathMagic method helps make basic calculations more accessible and more
straightforward, giving the initial impression that mathematics is simple and fun (Irawan &
Febriyanti, 2016). It is because the method used is appropriate and fun for students. As Juliandri
(2016) stated, the correct learning method can create new ideas and make students think
creatively.

Each stage in the MathMagic learning method can train students to solve mathematical
connection ability questions, such as multiplication memorizing activities. They are carried out
to recall expansion that has been learned so that multiplication that has been memorized is not
easily forgotten and makes it easier to calculate math problems. It is in line with Pasangka et
al. (2020) opinion, which states that with MathMagic, doing basic math calculations will
become much easier and simpler so that an initial impression will be embedded that
mathematics is easy and fun. Besides that, to make it easier to understand a mathematical
concept, it is necessary to carry out a developmental stage where students are given concrete
examples related to the material. It is in line with one of the indicators of students' mathematical
connections: applying mathematical concepts to other fields of study and everyday life. It is in
line with Noto et al. (2016) argument that proper mathematical connections can help students
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make mathematical ideas concrete and connect one concept to another, enabling them to see
mathematics as a whole.

The MathMagic learning method provides opportunities for students to be active in
learning through the stages of searching for answers from tricks or riddles. According to
previous research, the MathMagic method in mathematics content can support many classic
games, ranging from simple games based on arithmetic to presenting tricks as a way to find
mathematical problems (Mulcahy, 2018). That way, it can help train students to associate
mathematical concepts with simple tricks to solve math problems. Students' enthusiasm can
show increased learning outcomes and student involvement in the MathMagic learning method
for the learning process activities. Students will focus on participating in learning activities.
Students who are eager to find answers and answer questions will not carry out activities other
than learning activities. The MathMagic method can provide a setting for exploring meaningful
mathematical concepts (Matthews, 2008).

The increase in learning outcomes between the experimental and control classes was
apparent. Learning in the control class using conventional methods, namely lectures, even
though there was an increase in learning outcomes and activeness, many students were still
passive in learning. In contrast, in the experimental class, the students were enthusiastic about
learning the material being taught using the method of solving the addition of fractions with
different denominators fast and with the help of tricks on the MathMagic learning method.
These two classes' results showed significant differences in cognitive mathematics learning
outcomes. Therefore, the MathMagic learning method is better and positively impacts students'
cognitive learning outcomes compared to conventional methods.

Conclusion

This research improved students' cognitive learning outcomes in mathematics, especially the
material for adding fractions with different denominators. The results of this study indicate an
increase in student learning outcomes in the experimental class based on a comparison of post-
test scores in the control class. This research also increased students' activeness during the
learning process. Applying the MathMagic method in experimental learning has increased the
activeness in discussions during learning and the student's enthusiasm in doing the assignments
given. In addition to improving cognitive learning outcomes in mathematics, the results of this
study are also expected to make it easier for students to learn based on interest.

The limitation of this research is that it has yet to be able to design instruments in detail
regarding the use of MathMagic. Suggestions for further research are expected to be able to
develop MathMagic methods on a broader topic or material knowledge of mathematics.
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