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Abstract. The background of this research is the importance of students' mathe-
matical understanding abilities, but from several studies, it has been shown that
the lack of mathematical understanding abilities is caused by a lack of learning
media that constructs students' knowledge, one of which is the use of student
worksheets which only contain material and practice routine questions. The
learning context can be built through various things that are close to students, one
of which is sports. Therefore, this study will use futsal as a means of learning
mathematics context. This study aimed to determine students' mathematical un-
derstanding skills in number operations learning activities using learning media
in the context of futsal. This study used a quasi-experimental method with the
non-equivalent control group design involving control and experimental classes
at one of the junior high schools in Kabupaten Karawang. The instrument used
was a test of mathematical understanding ability in which the data was processed
in the form of descriptive statistics to see the difference in the average scores of
the two classes. The results of the increase in the average value of students who
use learning media in the futsal context are greater than the average value of stu-
dents who do not use learning media in the futsal context in material for number
operations. The mathematics learning media used in this study can be implied by
being used as a learning media in the futsal context in number operations material
to improve students' mathematical understanding abilities in learning mathemat-
ics.
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1 Introduction

The ability to understand mathematics is very important for students to have in learning
mathematics because a good understanding can make it easier for students to learn
mathematics so that students can solve all problems and decide on a solution well in
math problems. The importance of the ability to understand mathematics in students is
one of the references for teachers in developing learning in the classroom so that stu-
dents are actively involved in learning mathematics, not only memorizing formulas, but
students are also able to understand the concepts of the material they are studying.
Someone who can understand mathematics means that the person already knows what
he is studying and the steps that have been taken and can use mathematical concepts
both inside and outside the context of mathematics [1]
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The fact that students are not given the opportunity to understand more deeply the
mathematics material they will learn. This is because students only focus on getting
solutions or answers to these math problems, then hand over the results of their work
to the teacher to be corrected and given a grade for the assignment they have done.
Therefore, in learning mathematics, most students rely on memorization rather than
understanding math problems [2]. Memorization in learning mathematics impacts ig-
norance of the concept, meaning that when working on questions, they often make mis-
takes and do not find solutions to problems [3]. This problem is one of the problems
that educators and researchers pay attention to in mathematics education. Mathematics
education has attracted considerable attention from educators and scholars [4].

Understanding mathematical concepts are two aspects of ability that need to be de-
veloped when learning mathematics so that students are able to understand and solve
the mathematical problems they are facing [5]. To improve students' views of mathe-
matics and train students' mathematical understanding in learning mathematics, teach-
ing materials are needed that support and direct students to clear and directed learning
objectives, namely through student worksheets that are more innovative and interactive
and can be accessed at any time. Anywhere and can be understood by students over and
over again. This goes hand in hand with technological developments that must be used
to facilitate human interests, including in education. The utilization of information and
communication technology in the field of education is also not only in the facilities in
schools but also in the ability of students to use technology to shape better learning.
Using worksheets equipped with videos as learning media can attract students' atten-
tion. The existence of this video requires an exciting context and is close to the daily
life of students.

Mathematics learning will be more exciting and meaningful if students can be in-
volved in sports activities, where in these activities students can play and learn so that
they can train students mathematical understanding in each of these sports activities.
One of these sports is futsal because every activity in futsal can teach students under-
standing, starting from the grouping of members to form a futsal team, the scores of
each round of matches, and so on. The existence of a relationship between mathematics
and futsal sports shows that learning mathematics will be exciting with the design of
teaching materials and the design of learning activities using the futsal context. The
sports context helps students express mathematical ideas that students have because
they are more comfortable and confident [6]. The relationship between futsal games
and mathematics can be seen from the calculation of scores in futsal matches with in-
teger operations in mathematics learning [7]. Learning that begins with a stimulus in
the context of futsal makes students more interested in learning and better students'
literacy skills because the context presented is interesting to them [8]. This research
aims to determine the influence of the use of learning media in the futsal context on
students' mathematical understanding abilities. This research is vital because learning
mathematics requires learning media that can construct students' knowledge so that stu-
dents can understand mathematics and learning outcomes are achieved optimally.
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2 Method

The type of research used is experimental research with the design used a non-equiva-
lent control group design. Where the design chosen is not random, but the researcher
can choose and determine for himself the class that is used as the experimental class
and the control class. The participants were selected from two intact classes (already-
formed groups) and received either an intervention (the treatment group) or not an in-
tervention (the control group) [9]. The population in this study were class VII students
of public junior high schools in Karawang regency. The research samples were two
class VII. The sample selection was carried out by purposive sampling technique. The
experimental class was given treatment by learning using learning media in the futsal
context, while the control class did not use learning media in the futsal context. Data
collection techniques used interviews, observation, and giving pretest-posttest ques-
tions about students' mathematical understanding abilities. The steps carried out in this
research are:

a. Try out the instrument to test the ability to understand mathematics and process
the data from the test results by testing the validity, reliability, discriminating
power, and testing level of difficulty of the instrument.

b. Pretest the mathematical understanding abilities of the experimental class and
the control class

c. Implementation of mathematics learning media in the context of futsal material
for number operations in the experimental class and without using learning me-
dia in the context of futsal in the control class

d. Posttest the mathematical understanding abilities of the experimental class and
the low control class

e. Analysis of the data on the results of the mathematical understanding ability test
with the normality test, homogeneity, and Effect Size calculation test. Calcula-
tion of the effect size using the formula and its interpretation in Table 1 [8].

g Fem %
Spooled

Table 1. Interpretation of effect sizes

d Interprets
d<0,2 low
0,2<d<0,8 medium
d>0,8 high

3 Results And Discussion

The research was carried out at a junior high school in Karawang Regency using two
classes, namely class 7G as an experimental class (a class whose learning uses futsal
context learning media) and 7E, a control class (a class whose learning does not use
futsal context learning media). The material used in this study is material for integer



792 K. N. S. Effendi et al.

and fractional operations. Data processing that has been carried out up to descriptive
statistical tests is in the form of the average value of the pretest and posttest of the
experimental class and the control class. The results obtained are shown in Table 2.

Table 2. Average Score of Experimental and Control Class

Class Pretest Average Score  Posttest Average Score  Increase in Average Score
Experi- 10.26 2322 12.96

mental

Control 11.47 21.28 9.81

Based on the pretest scores in Table 2, the average scores of the two classes in this
study were not much different. In the experimental class, the average value was 10.26,
and in the control class 11.47. This shows that the initial abilities of students in the two
classes are the same. The pretest obtained by students tends to be small and there are
some students whose final score is zero. This shows that students' understanding of
integer and fractional operations is still low. Most students have not made logical for-
mal observations, so it seems that students have not realized the link between a set of
theorems and demand that statements be justified or verified through logical arguments
[9]. Based on the student's answers, it showed that students did not understand how to
subtract or add up negative numbers, students also did not understand questions in the
form of stories, and these students still could not translate story problems into mathe-
matical formulas. The understanding activity carried out by students in answering ques-
tions and writing down the information obtained is said to be the ability to define con-
cepts verbally based on prior knowledge.

In addition to integer operations, students also experience difficulties in working on
word problems about fraction operations, in which students still cannot change the
shape of fractions, sort fractions, simplify fractions, and students are also confused
about how to distinguish which is the numerator and denominator of a number. frac-
tions. This is in line with the opinion of students who have difficulty equating the de-
nominator (concept of fractions), such as in subtraction and addition operations, so
many students still experience errors in solving these math problems. It is very im-
portant to know and understand the concept of fractions, especially in equating the de-
nominator, because it will affect the solution to the next stage [10].

Learning using learning media in the form of Student Worksheets accompanied by
animated videos makes students very happy and eager to learn because they don't feel
bored learning when using videos with sound and animation. Learning with interesting
learning media will make students more enthusiastic, interested, enthusiastic, and in-
terested in learning high because students don't feel bored when watching videos be-
cause 50% of students will understand and be more interested in learning what students
have seen and heard. Learning to use worksheets in which there is a video also makes
it easier for students to understand the concept of the material in mathematics [11].
Video is interactive multimedia that is effective, efficient, and feasible, can trigger stu-
dents' critical thinking processes, increase conceptual understanding and facilitate prob-
lem-solving, as well as brief allocations to the learning process [12]. Student work-
sheets that are made also use the context of everyday life, namely the context of futsal
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games, in which students will better understand learning operations on integers and
fractions. Student understanding built through contexts close to students' daily lives and
related to the material being studied will make it easier for students to understand the
material, and their understanding will last longer [13]. The media developed is in the
form of worksheets that contain futsal animated video illustrations. Worksheets are
made in an interesting manner, accompanied by work steps and exercises to hone stu-
dents' abilities in solving a problem in learning activities.

Based on the posttest values in table 2, the experimental class has increased even
though the value is still small, and the effect size calculation results with a result of 0.16
show a low affect interpretation. However, the experimental class students experienced
an increase in average scores, which were better than the control class's average scores.
When viewed from the highest score, the pretest obtained 37.5, while the posttest ob-
tained 60. Learning that succeeds in achieving maximum learning objectives is influ-
enced by various factors, not only the use of appropriate learning media. The reason for
this small percentage increase is that there are several obstacles, including inadequate
facilities and infrastructure at the research site, there are still some students who do not
understand the learning flow at each meeting, and there are still many students who do
not understand the previous basic mathematical concepts that support the continuity of
learning in the material in the study, resulting in hampered learning and less than opti-
mal learning outcomes. However, this also shows that learning using learning media in
the form of worksheets in the context of futsal collaboration with video illustrations is
able to increase student understanding even though with a relatively low increase, the
use of worksheets in learning can increase student responses to learning and affect
achievement, especially in learning mathematics [14]. Challenges in the 21st century
require teachers to create and develop learning activities that support students' creativity
and critical thinking [15]. The use of learning media is very influential on the imple-
mentation and learning outcomes, so it can be used as an alternative to solving problems
in learning mathematics.

4 Conclusion

The effect of using learning media in the context of futsal can be seen from the increase
in the average posttest score of students' mathematical understanding abilities. The ef-
fect size calculation shows a low effect value. However, the increase in the average
score of students whose mathematics learning uses learning media in the futsal context
is better than students whose mathematics learning does not use teaching media in the
futsal context. Learning media in the futsal context is one of the supporting media for
learning mathematics theoretical operations material to improve students' mathematical
understanding abilities.
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