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Abstract: Mathematics learning will run optimally if it is supported by the use of learning media
commensurate with learning objectives and student needs. One of them is the application of learning
media through Macromedia Flash to improve students' mathematical understanding. This type of
research is classroom action research (Classroom Action Research). This research was conducted in
class V. The subjects of this study were students of class V with a total of 16 children. The object of this
research is the learning process by applying learning media based on Macromedia Flash. The results of
this study indicate that the application of learning media based on Macromedia Flash 8 in building
materials could improve students' mathematical understanding with a percentage of 94% of 16 students,
which can be categorized in the "Very Strong" category. His learning outcomes also increased from the
average value of 80.4 in cycle 1 to 87,625 in cycle 2 and were declared "Completed".
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Introduction

Mathematics is one of the basic science branches at the formal school level, which has a vital
role in developing science and technology. Suherman (2003) states that one of the goals of learning
mathematics is for students to be able to face changing conditions in a world that continues to develop
based on logical, rational, critical, careful, honest, and practical thinking. In studying mathematics,
students need mathematical understanding. Santoso (2017) mentions that students’ mathematical
understanding is one of the goals in learning mathematics, so it can be interpreted that the material taught
to students is not just memaorizing but requires students to understand the concepts of the material being
taught. Furthermore. Knowledge learned with understanding will provide the basis for forming new
knowledge to be used to solve problems. After understanding is developed from a concept, students can
give an opinion or idea and explain a concept (Nurapriani, 2020). Understanding concepts or ideas not
only by memorizing but by studying concrete examples so that students can define the information
themselves. The students must build concepts from a mathematical understanding of symbols and their
theory before practicing the symbol model (Lie, 2006).

Mathematical understanding includes two things, namely instrumental understanding and
relational understanding (Sumarmo & Utari, 2010). In instrumental understanding, students can use
concepts directly by knowing or memorizing formulas or working sequences to solve mathematical
problems (Samudro, 2017). NCTM (Hikmah 2017) states that indicators of students' mathematical
understanding include: (1) defining concepts verbally and in writing, (2) identifying and creating
examples and counter-examples, (3) using models, diagrams, and symbols to represent a concept, (4)
changing a concept. Representations to other forms, (5) recognize the various meanings and
interpretations of concepts, (6) identify the properties of a concept and recognize the conditions that
define a concept, and (7) compare and distinguish a concept. An excellent mathematical understanding
of students can be seen from the achievement of some of these indicators, so teachers always try to help
students improve their mathematical understanding.
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Mathematical understanding can be achieved optimally if teachers create fun and meaningful
learning using technological advances. In addition, the use of technology can support government
programs in education to break the chain of the spread of Covid-19. Although the school is closed,
learning must continue with a blended learning system. Hidayat et al. (2020) state that learning with a
blended learning model combines online and offline learning to achieve graduate learning achievements.
Next is Rachman et al. (2019) define blended learning as a combination of face-to-face learning systems
with e-learning that can be used by anyone (everyone), where only (everywhere), and anytime (anytime).
The term blended learning means a mix or combination of learning or elements of face-to-face learning
(offline) and in the network (online).

Based on the results of interviews with mathematics teachers at M1 Al Washliyah Jangkungan,
Bandongan, Magelang, information was obtained that class V students have mathematical
comprehension skills that are still relatively low, especially in space building materials. This is
evidenced by student learning outcomes, namely, 9 out of 16 students scored under the established
mastery learning, which is 70 in the Building Space material. In learning such materials, students tend
to be passive and teacher-centered learning. This is in line with Hadi's opinion (2007), which states
that a one-way learning system, namely the provision of materials from educators, will result in students
being passive in learning. Furthermore, the results of observations in the field and low mathematical
understanding can be seen in the number of students who have not been able to distinguish the nature of
space building. In addition, some other students still have difficulty determining the formula of the
volume of building space. The problem arises from several factors: blended learning is still monotonous
and has not used innovative learning devices. This is in line with the opinion of Van De Walle (Nuryadi
& Khuzaini, 2016); in general, mathematics learning still uses traditional teaching, which is dominant
using lecture methods. Mathematics learning contains complex concepts to understand, consisting of
many formulas that need to be memorized, calculations, and complicated problem-solving. Mathematics
learning in blended learning is done only using WAG (Whatsapp Group) in the form of writing, pictures,
and voice messages. The explanation of material about building space can only be received through
visual and auditory on a limited basis. Fowler (Yuhasriati, 2012) states, "Mathematics is an abstract
subject, so teachers are required to be able to strive for appropriate methods under the level of mental
development of students”. Elementary school children (7-11 years old) enter a concrete operational
stage, where they still think and understand something from tangible things. The learning device used
must provide an overview. Real concepts that are still abstract (Ibda, 2015).

In mathematics learning on the blended learning model, students have not been involved in
constructing their knowledge and only receive information conveyed in the direction of the teacher in
this learning. Murizal et al. (2012) state that many students have difficulty understanding mathematical
concepts because they cannot redefine mathematics subject matter in their language. In addition,
according to Tambunan. T. (2014) "Difficulties in learning mathematics in students are caused because
they simply memorize concepts instead of understanding them."” Based on some of these opinions, it can
be concluded that the low mathematical understanding of students is due to the unavailability of
interactive learning devices that help students understand mathematical concepts. So, mathematics
learning is still in the form of memorization.

Low mathematical understanding can make it difficult for students to learn mathematics and result
in low learning outcomes. Ruseffendi (2006) revealed that there are many students who, after studying
mathematics, are not able to understand even the most superficial parts; many concepts are
misunderstood, so mathematics is considered a difficult, complicated, and difficult science. However,
understanding concepts are the most crucial part of mathematics learning. Based on the problems
described above, there needs to be a problem-solving action. Improving students' mathematical
understanding of space-building materials can be done by using innovative and creative learning
devices. One of the learning tools that can be created is the learning media. According to Tafonao (2018),
learning media is everything that can be used to channel the sender's message to the recipient to stimulate
students' thoughts, feelings, attention, and interest in learning. Learning media can motivate students to
learn, encouraging students to be active so that learning is student-centered.

Computers as multimedia can be used in the creation of interactive learning media. Technological
advances present convenience for teachers in making learning media, one of which is through
Macromedia Flash. Macromedia Flash is a multimedia and software application used to design
animations, games, and internet enrichment applications that can be viewed, played, and run in Adobe
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Flash Player (Masykur, Nofrizal, & Syazali, 2017). Macromedia Flash displays information in writing,
drawings, and animations so that students can be more interested in participating in mathematics
learning. This application has various advantages: easily accessible and applied, can produce small files,
can be used on all types of computers, and can produce varying outputs (Fitri et al., 2019).

Kania & Arifin (2020) have conducted a study entitled "Macromedia Flash Application to
improve students' understanding of mathematical concepts."” This research focuses on increasing
students' conceptual understanding skills in learning mathematics and student responses to the use of
Macromedia Flash in learning. The study used a quasi-experimental by forming groups on the use of
Macromedia Flash. The difference from previous research lies in the type of research that uses classroom
action research (Classroom Action Research). With the subject of class V, MI Al Washliyah Jangungan,
while in the study by (Kania & Arifin, 2020), the research subjects were class IX students of Majalengka
State Junior High School.

In addition, Mardhatillah & Trisdania (2018) also conducted research that focused on developing
Macromedia Flash-based interactive media learning on Three-Dimensional material to improve the
mathematical spatial abilities of XI grade students of SMK PAB 2 Helvetia. The difference with this
research lies in the type of research that uses classroom action research (Classroom Action Research).
With the subject of class V MI Al Washliyah Jangkungan. This study has a drawback; namely, the use
of Macromedia Flash is not optimal because, in this study, the subjects were students of class V Ml, so
in the use of Macromedia Flash, the teacher had to be accompanied by the teacher because of the
students' lack of ability to use interactive media.

Based on the results of previous studies, this research has advantages that focus on the application
of learning media through Macromedia Flash to improve students’ mathematical understanding.
Learning by utilizing Macromedia Flash application media in class V on the concept of building space
that shows more effective learning outcomes.

The use of Macromedia Flash as a learning medium benefits teachers in preparing interactive
teaching materials to implement learning. This medium can also spur student stimulus to understand
concepts and know the real/concrete form of abstract mathematical concepts. Students will be easier to
understand the material of building space, and student mathematics learning results will increase.
Therefore, the author offers interactive media based on Macromedia Flash to improve students'
mathematical understanding of space-building materials.

Methods

The method used in this study is the class action research method. The subject of this study was
the students of class V MI Al Washliyah Jangkungan, which is 16 students consisting of 10 female
students and six male students.

The data collection techniques used in this study are tests, observations, and interviews. The test
is used to determine the successful use of Macromedia Flash-based learning media. In this study,
observation guidelines were used to observe the mathematical learning process with the help of
interactive learning media based on Macromedia Flash. Furthermore, data collection techniques in
interviews with teachers and students. Interviews with teachers are conducted to find out the problems
experienced by teachers in mathematics learning and interviews with students are conducted to find out
the student's experience in learning mathematics with Macromedia Flash-based learning media.

Results and Discussion

Results

This classroom action research was carried out through two cycles which resulted in several
findings. The research results for each cycle are as follows.

Cycle |

Stage of Action Planning,

The action planning stage begins with the approval of lecturers, principals, and class V teachers.

In addition, researchers also prepare research instruments that include evaluation questions, observation
sheets, and interview questions.
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Stage of Action Implementation,

The first action was carried out on Friday, April 16, 2021, learning lasted for 180 minutes
followed by 16 students. Teaching and learning activities refer to learning scenarios, which consist of
an initial, core, and final activities. The acquisition of student proficiency test results in cycle I with the
application of Macromedia Flash-based media, on average can be seen in the table below:

Table 1. Distribution of Cycle | Test Results

Score Grade Freq Percentage
91-100 A 4 25%
81-90 B 5 31%
70-80 C 2 13%
0-69 D 5 31%

In cycle 1, students' grades are very varied. This was shown by 16 students, as many as 11 students
(69%) achieved completeness in the learning of mathematics material properties of cubes and blocks,
and 5 students were not complete (31%). When presented in detail as follows: students who get grades
under mastery learning, as many as 5 students or 31% with a score of 60 as many as 1 child, 65 as many
as 3 children, 67 as many as 1 child. Students who obtained the above mastery learning as many as 11
people. The distribution of grades is as follows: 4 students obtained grades in the range of 91-100 with
predicate A, 5 students obtained grades in the range of 81-90 with predicate B, and 2 students obtained
grades in the range of 70-80 with predicate C. While 5 students have not been completed.

Observation Stage

The observation stage of cycle 1 is carried out during the learning process. This stage is carried
out directly by researchers by observing the learning activities of students and teachers during the
learning process. The reference used is to use an observation sheet. From the results of observations
during the learning process, overall learning activities ranging from opening, and core activities, to
closing have been carried out completely by the teacher. But learning is still teacher-centered, students
still tend to be passive in learning activities, especially when responding to questions asked by teachers.
In addition, 5 students do not understand the material, and must be explained repeatedly. Although
overall the learning process of the first cycle is still not running optimally. The learning process in cycle
1 must be further improved to increase students' understanding by looking at the above. So that the
learning results obtained are also more maximal.

Based on the results of observations and interviews with students in cycle 1, it was found that
students felt happy learning to use macromedia flash, in learning mathematics in elementary schools.
However, they are still not used to using new media, so they have to be more intensive in studying the
material using macromedia flash. Students feel interested and motivated to repeat learning using
macromedia flash because they say that learning mathematics is easier to understand and more fun.

Analysis and Reflection

The results obtained at the observation stage are collected and the results of the evaluation
guestion test that has been done by students. The data is then analyzed and reflected. The reflection aims
to see if the plan has been optimally or needs improvements. The results of the analysis of cycle | am
used as a reference for the author to design cycle Il. The reference is to maintain things that are
considered good and revise activities that have not been optimal. Based on the acquisition of grades and
observation results, it can be known that the learning process in cycle I have not achieved optimal results.

Many things still need improvement, especially during the learning process. From the
observations, it can be known that students still tend to be passive and still confused in doing problems.

Cycle 11

Stage of Action Planning,

The planning stage is carried out by making learning devices that include RPP, LKS, teaching
materials, and test questions. In addition, researchers also prepare research instruments that include
evaluation questions, and observation sheets. This stage also pays attention to the data obtained from
cycle I.
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Stage of Action Implementation,

Teaching and learning activities refer to learning scenarios, which consist of an initial, core, and
final activities. At this stage, students listen to the teacher's explanation of the cube and beam volume
material with Macromedia Flash-based media. Then the students do the evaluation questions.

The acquisition of student proficiency test results in cycle Il with the application of Macromedia
Flash-based media, on average can be seen in the table below:

Table 2. Distribution of Cycle 1l Test Results

Score Grade Freq Percentage
91-100 A 7 44%
81-90 B 6 37%
70-80 C 2 13%
0-69 D 1 6%

The second cycle showed a significant increase in math learning outcomes from the previous
cycle. Sixteen students took the cycle 2 test, with almost all results getting scores above the
predetermined mastery learning. The highest score on this cycle is 96 earned by one student. In addition,
there is 1 student who gets the lowest score of 68 and has not reached the mastery learning score. Here
is a breakdown of the test results in cycle 2: as many as seven students obtained grades in the range of
91-100 with predicate A, 6 students obtained grades in the range of 81-90 with predicate B, students
with C predicates as many as 2 students with a range of 70-80, and students with D predicate as many
as 1 student.

Observation Stage

The observation was carried out on 16 students directly in the learning process. From the results
of observations during the learning process, student learning activities and teaching activities at the time
of learning showed an increase in the second meeting compared to the first meeting. In this cycle,
students are more active and easily understand the material delivered by the teacher. In addition, the
learning results obtained are also higher than in the previous cycle. The results of interviews with
students show that students are very happy to learn mathematics using macromedia flash because they
find it easier to understand and not boring, so they want that every concept can be presented using
macromedia flash as well.

Analysis and Reflection

The results obtained at the observation stage and the evaluation test results are collected. Then
analysis and reflection on the data obtained. Based on the observation and analysis of data in cycle Il, it
can be concluded that the learning of cube and beam volume materials with Macromedia Flash-based
media has achieved maximum results. The shortcomings in cycle | have been corrected in cycle Il. From
the observations, it is known that students more easily understand the material so their learning results
increase.

Discussion

The results showed that there was an increase in students' learning activities and mathematical
understanding of the concept of building space using the macromedia flash application. The use of
Macromedia flash applications in elementary schools is an appropriate step in maximizing the use of
technology in mathematics learning. Macromedia Flash can help explain that mathematical concept to
students with a variety of interesting looks. This is in line with the opinion (Kania & Arifin, 2020) that
Macromedia Flash in mathematics learning can simulate a mathematical concept in real terms.
Macromedia Flash is software (software) utilized by its development with simulation methods that can
help students learn. (Liberna, H., & Nusantari, 2018) using the Macromedia flash application, students
can directly see simulations and demonstrations that resemble an actual event. Students can capture the
concept properly and correctly so that it can be applied to everyday life.

This Macromedia Flash application is designed using contextual problems so that students can
easily understand mathematical concepts. This is in line with the results of research (Widyastuti &
Pujiastuti, 2014), which shows that by using contextual problems in realistic mathematics learning,
elementary students' understanding of mathematics is better than using direct learning. In addition, the
study results (Arifin et al., 2020) also show that the contextual group-guided discovery (CGGD) learning
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approach affects mathematical understanding and reasoning. So, it is very suitable when Macromedia
flash applications collaborate with a contextual approach in the development process.

Learning by utilizing Macromedia Flash Application media in class V shows more effective
learning outcomes with space-building learning materials. Departing from the development of student
grades that have been described above, it can be said that there is a significant difference in students'
learning achievements between learning activities carried out before, namely learning using lecture
methods, with learning after using actions (utilization of media Macromedia Application of Mathematics
learning in class V Tall) in cycles | and Il. Based on the assessment results, this Learning application
has fulfilled its characteristics as a viable learning medium, according to (Meilinda et al., 2019), which
has more than one media that is converged, interactive, and independent. While reviewed in terms of
the component of learning applications (Meilinda et al., 2019) has fulfilled the multimedia components,
namely text, graphics, sound, video, and interactivity so that the use of media is following the needs of
students and characteristics of students of class V. The use of technology in learning can certainly help
understand mathematics in learning the basics of computing to improve students' competence (Allen,
2018), so that the use of this Macromedia Flash application is appropriate for the development of the
student's competence.

Based on the assessment results of the Macromedia Flash Learning application, it has fulfilled its
characteristics as a viable learning medium. According to Daryanto in (Meilinda et al., 2019), a viable
learning medium with more than one converging interactive and independent media. While viewed in
terms of learning application components in Macromedia Flash according to (Munir, 2012) has fulfilled
a good multimedia component that is accompanied by text, graphics, sound, video, and interactivity so
that this media is interactive. Nasution et al. (2019) stated that learning media developed by utilizing
Macromedia Flash applications can improve students' conceptual understanding and self-regulated
learning.

The research carried out on students in class V as a whole has completed learning but there are
still students who have not completed their learning. In cycle 1, students' grades are very varied. This
was shown by 16 students, as many as 11 students (69%) achieved completeness in the learning of
mathematics material properties of cubes and blocks, and 5 students were not complete (31%). When
presented in detail as follows: students who get grades under mastery learning, as many as 5 students or
31% with a score of 60 as many as 1 child, 65 as many as 3 children, 67 as many as 1 child. Students
who obtained the above mastery learning as many as 11 people. With the distribution of the following
values: The value of 77 as many as 2 children, 83 as many as 2 children, 89 as many as 2 children, 90
as many as 1 child, and 94 as many as 4 children.

Based on the predicate, as many as 4 children obtained the predicate A (25%), 5 children predicate
B (31%), 2 children predicate C (13%), and 5 children predicate D (31%). In this cycle, the student's
mathematical understanding ability of space building matter is introduced by presenting contextual
problems related to the material properties of building cube and beam spaces. Students' mathematical
understanding is still experiencing some difficulties. This relates to the way students understand the
material and the learning outcomes obtained. Based on the results in cycle I, it can be known that
students' mathematical understanding has not been optimal because there are still many students who
have not completed their learning results. So that the next cycle is still needed so that students'
mathematical understanding can improve and obtain optimal results.

The second cycle showed a significant increase in math learning outcomes from the previous
cycle. 16 students took the cycle 2 test with almost all results getting scores above the predetermined
mastery learning. The highest score on this cycle is 96 earned by one student. In addition, one student
gets the lowest score of 68 and has not reached the mastery learning score. Here are the details of the
test results in cycle 2: as many as 7 students have received A predicate (44%), students with B predicate
as many as 6 students (37%), students with C predicate as many as 2 students (13%), and students with
D predicate as many as 1 student (6%). This study was conducted in 2 cycles because in the 2nd cycle
the completeness of student learning was already visible. In this cycle, the student's mathematical
understanding has developed better than in the previous cycle. The student's mathematical understanding
has been obtained optimally.

The discussion of the results of this study refers to the formulation of the problem, namely whether
using the Macromedia Flash Application in space building materials can improve student learning
outcomes. Learning by using the Macromedia Flash Application on space-building materials can
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overcome students' learning difficulties. After implementing learning activities using the Macromedia
Flash Application, there was an increase in learning outcomes ranging from cycle I to cycle I1. The use
of Macromedia Flash Application as a medium of learning mathematics learning carried out is seen in
that students learn with enthusiasm and enthusiasm, so that the concept of building an implanted space
reaches its goal. With the use of this media, it can attract the attention of students and attract students'
interest and enthusiasm for learning. This is in line with the opinion of Nuriza, et al (2019) who
explained that the use of the Macromedia Flash application as a learning medium can spur students to
be active and responsive in learning activities because students can learn materials in more accurate
terms. Students who usually lack attention, seem to be more enthusiastic about this learning. In addition,
Muljo (2020) also revealed that this application can support the learning process because it is supported
by command action, making it easier for teachers to explain materials to their students. Similarly,
students who have begun to be saturated with monotonous and non-varied learning, return to concentrate
more on learning through learning with Macromedia Flash application media. This is because there are
audiovisual learning media so that teachers can display illustrations by using several animations that
support students' learning interests (Hidayah, Syahputra, & Mulyono, 2019).

Another advantage obtained after treatment is that students' ability to think becomes more
complex. This application can stimulate students' stimulus to manipulate concepts and know the real
form of abstract mathematical concepts (Irvan, Mushlihuddin, & Suhartini, 2020). Students' activeness
can be seen in their response to the material, their willingness to answer the teacher's questions, and
their ability to solve problems given by the teacher. This is following Situmorang & Andayani's (2019)
opinion that the use of Macromedia Flash can benefit the psychomotor aspects of students who support
their learning outcomes in the form of ease of processing new information. Based on the explanation,
the use of Macromedia Flash-based learning media is proven to improve student's learning achievements
in learning Mathematics materials in the room building material in class V.

The use of macromedia flash applications is one of the teacher's efforts to improve students'
mathematical understanding because, through macromedia flash, teachers can develop teaching
materials with interactive audio-visual content (Bains & Jones, 2003) so that students are expected to
be interested in learning, and more easily understand a mathematical concept. In addition, the application
of Macromedia flash is also very suitable for elementary school students who incidentally have a passion
for animation because the application of macromedia flash can be developed through animation that
allows interactive observations to accelerate the student learning process (Garcia et al., 2007). Therefore,
macromedia flash applications can make learning interactive and improve the mathematical
understanding of elementary school students' concepts.

Conclusion

The use of Macromedia Flash application media can improve students' mathematical
understanding of class V. This is evidenced by the improvement of learning outcomes whose description
is as follows: Learning outcomes 80.4 in cycle 1, and 87,625 in cycle 2. Macromedia Flash media is
more effective in instilling the concept of building space in Mathematics learning in class V. Therefore,
the application of macromedia flash can be used as an alternative in improving the mathematical
understanding of elementary school students on building space. In developing this Macromedia flash
application, teachers should be able to develop a variety of interactive and contextual visual, audio, and
animation media so that elementary school students can be interested in learning and easily understand
a mathematical concept.
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