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Abstract: This study aims to develop, study the feasibility and effectiveness of mathematics comic
media based on mind mapping for fifth-grade students of public elementary schools in Demak. The
method used is the Sugiyono Research and Development model consisting of 7 steps. The data
analysis technique used descriptive statistics, t-test, z-test and n-gain. The results showed the
development process of mathematical comic media based on mind mapping on speed and discharge
topics with the local cultural background of Demak city. Media was assessed by material, media,
and language experts, and It showed valid results and very feasible to be implemented. This media's
effectiveness is indicated by the improvement of the Students’ learning outcomes and learning
achievement. Students and teachers' response about this media shows positive responses because
the comic media are practical and complete content, such as (material, question, assignment,
solution, and evaluation). The conclusion is learning media has been successfully developed.
Mathematics comic media based on mind mapping is very feasible and practical used in learning
mathematics, and it is efeffectively improvements’ learning.

Keywords: Comic, Elementary School, Mathematics, Mind Mapping.

Received 15 November 2021; Accepted 02 February 2021; Published 01 June 2021

Citation: Trimurtini, T., Setyani, M.A,, Sari, E.F., & Nugraheni, N. (2021). Development of mind
mapping-based comics to improve math learning outcomes. Premiere Educandum : Jurnal
Pendidikan Dasar dan Pembelajaran, 11(1), 15 - 29. Doi.org/10.25273 /pe.v11i1.7817
Copyright ©2021 Premiere Educandum : Jurnal Pendidikan Dasar dan Pembelajaran

Published by Universitas PGRI Madiun. This work is licensed under the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License.



Trimurtini,T., Setyani, M.A,, Sari E.F., & Nugraheni, N.

INTRODUCTION

Mathematics is one of the areas of science that can develop thinking and arguing
(Sumartini, 2016), contribute to solving daily problems, and provide or support improving
science and technology (Hardman, 2019). The implementation of elementary school
mathematics learning in the 2013 curriculum aims to introduce the scope of number
materials, geometry and measurement, and data management (Nasarudin, 2013). The
direction of mathematics learning in elementary school encourages students to find out
from various sources, to solve problems to formulate simple problems in their daily lives.
Further, in solving problems, students can collaborate by emphasizing logical and creative
thinking, not just mechanistic thinking (Ministry of Education and Culture, 2016).

However, based on the observation in some schools shows that Mathematics
learning in Indonesia does not implement optimal, and it needs improvement. This
statement is supported by trends in Mathematics and Science Study (TIMSS) research in
2015, which shows that Indonesia is ranked 45th out of 50 participating countries with a
score of 397 out of a high score of 625 (Mullis, Martin, Foy, & Hooper, 2015). Also, to the
TIMMS results, the low mathematical ability in Indonesia is shown in government studies
conducted by the Ministry of Education through the Indonesia National Assessment
Program (INAP) (Ministry of Education and Culture, 2020) that in 2016, approximately
77.13% of elementary school students throughout Indonesia had low competencies. The
causes of students’ low math learning results derived from the students themselves and
the teacher or the learning process, whether students have difficulty understanding or
accepting the material because the teacher uses inappropriate teaching techniques.
(Siregar & Rosaliana, 2017).

Math learning problems also occurred in grade V of SD N Gugus Sultan Agung. Math
Learning problems also happened in the 5th grade of SDN Gugus Sultan Agung, whether
the teacher did not utilize learning media to involve students’ activity. At the time of
mathematics learning, most students were still less interested in participating in learning
activities. Furthermore, the learning resources used have not varied. The learning
activities are quite varied on certain occasions 2 out of 5 teachers of SD N Gugus Sultan
Agung have applied the discovery learning model, one other teacher has applied a
problem-solving model during math learning activities. The problem is supported by data
of Final Assessment of Semester 1 (PAS 1) of SD N Gugus Sultan Agung students, out of
134 students, there are 83 (62%) students who were still under the Minimum
Completedness Criteria (KKM) (70). Preliminary analysis results showed students had the
most challenging time in completing material about distance, time, speed and discharge.

Thus, it is necessary to update the learning media, the need for completeness and
conformity of learning materials with the curriculum, and the display of learning media.
Students and teachers need more exciting and effective media to learn math material in
class V, primarily about speed and discharge. Using learning media allows students to
learn independently and encourage them to be active in learning (Suryatin & Sugiman,
2019). Some learning media have been offered, but teachers and students prefer to use
comic media. Therefore, it is necessary to update the learning media, complete and adjust
the learning materials with the curriculum, and display it.

Students are interested in using comics in learning because it is comfortable reading
material. Also, comics can help students understanding learning materials (Suryatin &
Sugiman, 2019). A comic is a series of images inserted into a box containing the entire
story series (Buchori & Setyawati, 2015). The comics can help teachers to convey abstract
concepts into more concrete and exciting forms. The comics also help students find a new
information and improve student learning activeness (Nugraheni, 2017). Comic learning
media has been widely researched, such as research on comics in digital form is also useful
in improving students' creative thinking (Putra & Igbal, 2004). Another study showed that
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comics effectively read Indonesian understanding in grade V elementary school (Dewi,
Ganing, & Wayan, 2020). The development of comics is also used for various
mathematical learning materials, including flat-build geometry (Kurniati, Rahimah, &
Rusdi, 2017), fractions (Nova & Yunianta, 2018) to solve mathematical problems
(Gumilang & Indarini, 2019). Contextual-based mathematics comics on rectangular
material can improve the learning outcomes of grade VII students (Nendasariruna,
MAsjudin, & Abidin, 2018).

Besides comics are attractive and useful in Mathematic learning, it also helps
students be more active and brainstorm students' thinking processes, especially for speed
and discharge materials. In this material, students are required to use existing formulas,
but students are also encouraged to solve the speed and discharge problems by using
reasoning and thinking processes. Mind mapping is one way to optimize the thinking
processes with working systems to reach out in all directions and capture the mind from
any angle (Buzan, 2012). Mind mapping enables brains to work based on their respective
portions and helps students use the brain's potential (Pajarini, Putra, & Manuaba, 2014).
Besides, mind mapping as an organizational thinking tool makes it easier to put
information into the brain and take information outside of the brain (Zahro, Degeng, &
Mudiono, 2018). Besides, By using mind mapping, students actively participate in the
teaching-learning process and motivate to follow the learning (Arsana, Suarjana, & Arini,
2019). Moreover, a study combining the mind map with the STAD model showed better
student learning outcomes (Zahro et al., 2018). Other research shows that a mind map can
effectively achieve optimal creative thinking, but the research was carried out at the high
school level (Zubaidah, Fuad, Mahanal, & Suarsini, 2017).

Researchers see the importance of contextual aspects in learning will bring comic
media(Pajarini et al., 2014) more meaningful. Thus, this research developed a comic
learning media based on mind mapping on speed and discharge materials for grade V
elementary students and equipped with contextual aspects in background stories that
elevate local culture in Demak Regency. Based on this background, the purpose of this
research is to develop, review the feasibility and effectiveness of mind mapping-based
mathematics comic learning media to improve student learning outcomes of class V
materials of SD N Gugus Sultan Agung Demak Regency.

METHODS

This research uses the research and development (R&D) method. The product developed
is a mind mapping based mathematics comic on speed and discharge material in class V
SDN Gugus Sultan Agung.

Research Subjects

The research subjects in the product trial activities were 20 students of grade V SD N Sari
1 with the composition of 11 boys and nine girls and the usage test was 30 students of
grade V SD N Banjarsari 1 with a composition of 14 boys and 16 girls. The age of the study
subjects ranged from 11 to 12 years. Sampling was done by cluster random sampling
technique.

Design and Procedure

The development model used is a development model adapted from sugiyono
development model adapted from Brog and Gall, consisting of 10 steps. This research uses
only 7 steps from 10 steps as in Figure 1. Image caption 1: (1) discover potential and
problems; (2) data collection through observation, interviews, questionnaires and
literature studies; (3) designing teaching media design; (4) media validation by design
experts; (5) design revision based on the advice of expert lecturers of materials, media,
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and language; (6) trial of small-scale products; (7) revision of teaching media products; (8)
trial use of teaching media; (9) product revision; (10) mass.

Potentials and Data Product Validation
. > - —> —> -
Problems Collection design Design
Usage Trial First product Product trial Design

<+ revision < < revision

’

Second product Second product
revision revision

FIGURE 1. Research and development steps according to Sugiyono (Sugiyono, 2015)

Materials/Instruments and Indicators

Data collection techniques were carried out through test and non-test techniques (needs
questionnaires, interviews, rubrics and response questionnaires). The test instrument has
been tested for validity and eligibility with a reliability value of 0.770, meaning a reliable
test instrument. Experts have validated Non-test instruments.

Data Analysis

Data analysis techniques begin with a required test to release quantitative data of
students' learning outcomes, namely normality and homogeneity tests. Next, it is followed
by an appealing test of pretest and posttest learning results of speed and discharge
materials, to test the difference in average learning outcomes and completeness
individually, z test to test classical completeness and n-gain test to test improved student
learning outcomes.

RESULTS
Product Design

After curriculum analysis activities, indicator development, lesson plan development, and
teaching materials development before conducting design activities in learning media
product design activities. Learning media is part of the learning device. After curriculum
analysis activities and learning device development were carried out, researchers began
designing comic media products based on mind mapping and central Java's cultural
background, demak city.

The inside of this comic design includes the design of the front cover (Figure 2a),
the characters in the comic (Figure 2b), the contents of the material, sample questions,
summaries in the form of mind maps, and practice questions. Then the contents are
divided into two materials, namely, speed material and discharge material. Each section
described understanding, its application in daily life with the cultural background of
demak city. The place’s background is in the elementary school's cluster area, where the
research is located Demak. It can be seen in the comics there is The Great Mosque of
Demak and The Great Grebek Night Market of Demak. The choice of venues in Demak
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Grand Mosque and Grebek Besar Demak Night Market, because the cluster is in Demak,
and the students can find both places in their daily lives, and it is an effort to introduce
both places as the pride of Demak City to readers.

FIGURE 2. (a) Comic cover page design, (b) Comic book character design

At the end of each part of the material is equipped with a mind map (Figure 3),
which serves as a summary and linkage between several submateries.

"ipa

PERBANDINGAN JARAK YANG

Contat DITEMPUH DENEAN WAKTU TERTENTU
15 km =... dam = = = = |
15 km = 15 x 100 = 1500 dam s
' 25¢em=..hm A\Y
Sem=—»> -2
10.000 10.000

=0.0025 hm

t
Keterangan
s = Jarak (km)
V = Kecepatan ( “"fus)
t = Waktu (jam)

FIGURE 3. Mind mapping on comics for speed materials

Aside from the content aspect, the media aspect of learning mathematics comics
based on mind mapping agreed by teachers and students with the characteristics of comic
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media as follows: it has a size of 15 cm 22 cm, the type of font is anime ace, there are 3-5
number of characters in the comic, and the comic is printed on ivory paper with a
thickness of 230 grams / m2.

Design Validation

Product validation aims to determine the feasibility of mind mapping-based mathematical
comic media before it is used for trial and test activities. Lecturers carry out media
validation with areas of learning skills and learning media. Material validation is done by
mathematics lecturers, while Indonesian lecturers do language validation. Examples of
students’ worksheet speed and discharge material can be seen in figures 1 and 2. The
results of the assessment of the three experts are presented in Table 1.

TABLE 1. Mind mapping based mathematics comic media feasibility assessment

No Expert Mas)zl(;r::m Score Obtained Percentage Criteria

1. Media 70 60 86% Very Feasible
2. Materi 45 39 87% Very Feasible
3. Language 40 35 88% Very Feasible

Based on Table 1 assessment of media experts, material and language of mind
mapping-based mathematics comics meet very valid criteria and worthy of being used as a
learning medium in product trials and usage tests in grade 5 elementary school. Before
using this media, there are several parts of comics need to be revised according to expert
advice.

3 Kecepatan
» llham dan Hani akan bermain ke rumah Rizqi

Nama anggota kelompok: 2. (_Dua )
» Iham bersepeda dan rumah llham ke rumah Rizqi
1. Aamad  Auga  Pratomg » Hani berjalan kaki dari rumah llham ke rumah Rizqi
a llham bersepeda membutuhkan waktu 10 menit
2Jona  Munammad Taod Hani berjalan kaki membutubkan waktu 1,8 menit
3 Monammad  Danu Wur Ayuda Siapakah yang lebih cepat?
4 Gp30  Nazatma  Autiska
Siapakah yang lebih lambat?
5 nan favama -
Raxa N Prov [j‘qm —*—‘]
Ayo, Belajar Bersama!
2) Buatlah kelompok, sctiap kelompok 34 anak b. Berapakah kecepatan [Tham?
b) Diskusikanlah pertanyaan di bawah ini deogan anggota kelompokmu! 1 N7
L A
1. Jarak 2 Tempat i
> Tibam akan pergi bermain ke rumah Rizgi V2 Bkm 0,2 8 )<M/ menit
» Antsra rumah ilham dengan rumah Rizgi terdapat Tugu Pahlawan -, 0 =~ £l

» Jarak rumah [lham dengan Tugu Pahlawan adalah 1,6 km 1 O m
» Jarak rumah Rizqi dengan Tugu Pahlawan adalah 1.2 km
a Gambariah letak rumah llham, Tugu Palawan, dan rumah Rizqi sesuai petunjak di atas! ¢. Besapakah kecepatan Hasi?
| =
[ o 155 /0,16
C [ : 180 /2 ,10
| S e : v 280
vi:2® um =28 um 180 _
” o
/6 18- m 1000

4. Kecepatan merupakan perbandingan jarak yang ditempuh dengan waktu yang diperlukan
Dari pengertian kecepatan di atas, temukaniah rumus untuk mencar jarak dan waktu
[
| | Yo kecepatab
| | S§1Jarak
[ | T=waktu

-

Berapa meter jarak rumah liham ke rumah Rizqi?

= puk meatal’ gk

— e e
s>V X"
2 Waktu Z i walbu
» llhan akan bermain ke rumah Rizqi dengan bersepeda =C_ ) untulk menta
> Tiham berangkatdari rumahnya pukul 09.05 dan sampai di rumah Rizgi pukul 09.15 ‘ t > C \

« Berapa lama Ilham bersepeda ke rumah Rizqi? ‘

L

FIGURE 5 Worksheets of Student Speed Materials

20



Trimurtini,T., Setyani, M.A,, Sari E.F., & Nugraheni, N.

Nama Anggota Kelompok: | ( Sakn) 12 Libat hasil perbandingsn volume teshadap wakm botol | dan botol 2. Apakah
3 kesimpulanmu?

1 Alsy

rL\‘\(. eb+1C $u ) ledih b

3 vk

4 Pulet

13. Dan kegiatan yang telah kamu lakukan dapst kits ketahui balwa debit adalsh perbandingan
Ayo, Belajar Bersama! S %o . volume dengan waktu. dari pengertian di atas, temukanlah rumus volume dan rumus

1. Baatlah kelompok, setiap kelompok 34 siswa. ) iy

2. Setiap kelompok menyiapkan 1 botol bekas kemasan air mineral 600 mi dan 1 boto 1-56d m!

3. Tutup boto} diberi lubang dengan diameter sema besar. J-\olu e

4. Kemudian masing-masing botol diisi dengan air 600 ml dan 1.500 ml.

5. Siapkan stopwatch untuk mengukur wakty

6. “Tutup lubang dengan jari, kemudian balik botol dan siap untuk dilepas.

7. Lepas jarimu, sehingga air keluar dan myalakan stopwatch tcpat saat ai keluar

8. Catat waktu yang diperfukan air keluar hingga habis.

9. Botol bervolume berapakah yang lebih dulu kosong saat botol dibalik? Berikan alasanm!

s

Botol bervolume berapakah yang terakhir kosong ssat botol dibalik? Benkan alasanmu!
\OOD SO\ Xarens vou rmen

Buatlah tabel perbandingan volume dengan wakiu sesuai hasil percobaanmu!
No|  VolumeBatol | Wakw | Perbandingan |
{ & Waktu

W00 nijy

FIGURE 6. Student worksheets of debit materials

SEBERAPA BANYAK
YANG KAMU TAHU?

1. 6.000 litevttetik + 2 m’/detik=....liter/detik

2. Volume bak mandi di rumah Siska adalah
1.200 liter. Jika waktu yang diperiukan untuk
mengisi bak mandi dari kondisi kosong
adalah 30 menit, maka debit air dari kran
adalah...liter/menit

A I <)
P A7 3. Sebuah bak mandi berukuran 80 cm, 50 cm,

Jarak (5)- 30 km dan 50 cm. Karena bocordalam 20 menit air
Wakiu (1) = 07.30 sampai 08.30 masih tersisa 50 dm’. Jadi debit air yang
£fom 34 et bocor adalah ... dm*/meni.

1 fam 30 menit .. am

1jam + (30 menit x ¥, jam) 4. setiap detik sebuah parit mengalirkan air
=1/am +0.5 meait sebanyak 10 liter/detik. Volume air yang
ije adive; s mengalir _di parit itu selama 12 menit
Kecepatan (V) -...7 adalah...liter
5. Sebuah bak mandi yang berbentuk kubus

memiliki panjang rusuk 1 meter. Jika air
dialirkan ke dalam bak mandi tersebut
dengan debit 10 liter/menit, maka waktu
yang dibutuhkan agar bak mandi terisi air
penuh adalah... menit

mummu—ru—nmmu—p

(d)
FIGURE 4. (a) Cover page, (b) Content page, (c) Problem practice page

Design Revision

Design revisions are based on suggestions and comments from experts who have done
product validation. Some of the revised sections are as follows: (1) expert media advice:
class writing on the cover page is created in the bottom right circle, add a background in
the mind map to make it more interesting, explain the page number; (2) expert material
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advice: correct the sentence definition of discharge material, correct errors in how to
calculate in the example of speed problem, fix problem exercises to be more contextual
and logical; (3) linguist advice: use conversational language with effective and flexible
sentences. Several pages on the revised comic are presented in Figure 4.

Product trials & usage tests

Small-scale product trials were conducted in class V SD N Sari 1, while large-scale usage
tests were conducted at SD N Banjarsari 1. At the end of the lesson, teachers and students
were asked to fill out a response questionnaire to develop product improvement. The
results of the calculation of learning results in the product trial and usage test are
presented Table 2 and Table 3.

TABLE 2. Data value pretest and posttest SD N Sari 1

Action Highest Lowest Average Total Students  Student Percentage
Rated Value g Completed Complete

Pretest 77 53 65,1 3 15%

Posttest 95 74 85,1 20 100%

TABLE 3. Pretest and posttest value data of SD N Banjarsari 1

. Highest Lowest Total Students Student
Action Average Percentage
Rated Value Completed
Complete
Pretest 77 47 63,7 12 40%
Posttest 100 74 83,6 30 100%

Based on Table 2 and Table 3, the results of pretest and posttest learning of grade V
students at SD N Sari 1 and grade V at SD N Banjarsari 1 have differences. In class V SD N
Sari 1, the difference in pretest average value with posttest was 20, while in class V SD N
Banjarsari 11, the difference in pretest average value with posttest was 19.9. From the
explanation, it was concluded that there was an increase in the average value of cognitive
learning results before and after implementing of mathematics learning using mind
mapping-based comic media in grade V SD N Sari 1 and SD N Banjarsari 1. Furthermore,
he value data is carried out normality test. The normality test results of pretest and post-
test grades of students of SD N Sari 1 and SD N Banjarsari 1 were presented

TABLE 4. Normality test results of pretest and posttest values of SD N Sari 1

. Number of L Table .
Action Students Average Lo Sig 5% Conclusion
Pretest 20 65,1 0,182 0,19 Data Berdistribusi Normal
Posttest 20 85,1 0,145 0,19 Data Berdistribusi Normal

TABLE 5. Normality test results of pretest and posttest values of SD N Banjarsari 1

. Number of L Table .
Action Students Average Lo Sig 5% Conclusion
Pretest 30 63,7 0,114 0,161 Data Berdistribusi Normal
Posttest 30 83,6 0,073 0,161 Data Berdistribusi Normal

Based on Table 4 and Table 5 Lo Pretest and Lo Posttest < L tables, thus Ho is
rejected. This means that the data of learning results before (pretest) and after (posttest)
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math learning activities using comic media based on mind mapping in grade V SD N Sari
1dan SD N Banjarasari 1 distributed normally. Furthermore, homogeneity test results, the
results of homogeneity test of pretest and posttest values of students of SD N Sari 1 and SD
N Banjarsari 1 are presented in Table 6 and Table 7.

TABLE 6. Homogeneity test results of pretest and postest grades of SD N Sari 1 Students

Number of

Action Students Average Variance Fcount F table
Pretest 20 65,1 44,726

1,273 2,168
Posttest 20 85,1 35,147

TABLE 7. Homogeneity test results of pretest and postest grades of students of SD N Banjarsari 1

Number of

Action Students Average Variance F count F table
Pretest 30 63,7 94,271
Posttest 30 83,6 59,206 1592 1861

Based on Table 6 and Table 7 at SD N Sari 1 and SD N Banjarsari 1 obtained F
calculate < F table, then Ha is accepted. This means that the data of learning results before
and after mathematics learning activities using mind mapping-based comic media in grade
V SD N Sari 1 and SD N Banjarasari 1 comes from the same variance. The paired sample t-
test results of pretest and post-test scores of students of SD N Sari 1 and SD N Banjarsari 1
are presented in Table 8.

TABLE 8. Test results t pretest value posttest SD N Sari 1

Correlation between 2

Action Variance t count ttable
Samples
Pretest 44,726
0,264 -11,650 1,730
Posttest 35,147

TABLE 9. t test results of pretest and postest grades of students of SD N Banjarsari 1

Correlation between 2

Action Variance t count ttable
Samples
Pretest 94,271
0,686 -15,274 1,700
Posttest 59,205

TABLE 10. N test results gain pretest and posttest scores of elementary school students N Sari 1

Number of Difference in Value Value

Action Students Average Average n-gain Criteria
Pretest 20 65,1

20 0,57 Sedang
Posttest 20 85,1

Based on Table 8 and Table 9, test t grades of students of SD N Sari 1 and SD N
Banjarsari 1 t calculate < t table then Ha is accepted. This means that there are differences
in learning outcomes between students who use mind mapping-based comic media and
those who do not use mind mapping-based comic media in math learning grade V SD N
Sari 1 and SD N Banjarasari 1.
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Furthermore, n gain test results at SD N Sari 1, and SD N Banjarsari 1 are presented
in Table 10 and Table 11.

TABLE 11. N test results gain pretest and postest value of SD N Banjarsari Students 1

Number of Difference in Value Value

Action Students Average Average n-gain Criteria
Pretest 30 63,7

19,9 0,54 Sedang
Posttest 30 83,6

Based on Table 11, the value of learning results before implementing mathematics
learning using mind mapping-based comic media increased on average with n gain in
grade V SD N Sari 1s of 0.57and SD N Banjarsari 1 by 0.54, both of which were included in
the moderate criteria. The completeness of students' learning individually and the Criteria
for Completeness is 70, tested with a one-party t-test. While the completeness of classical
learning is at least 75% tested with the z test. The test results are described in Table 12.

TABLE 12. Results of learning completed test for students of SD N Banjarsari 1

. Number Results Learning Completedness
Action of . Table values e
calculation Criteria
Students
Posttest 30 t count 11,391 ttabel 1,729  |ndividual completedness of

more than 70
Classical learning

zcount2.58 z tabel -1,64 completedness reaches 75%

TABLE 13 Recapitulation of Teacher and Student Responses

No Aspects Response from Response from Criteria
SDN Sari 1 SDN Banjarsari 1
Students Teacher Students Teacher

1 The media attracts and 99% 100% 97% 100% Very
motivates students in learning Positive

2  Mind mapping helps 98% 100% 99% 100% Very
understand learning material Positive

3  The media create funlearning 99% 80% 97% 100% Very
Positive

4  The media helps students to 98% 100% 99% 100% Very
understand the material Positive

5  The media adds knowledge 98% 100% 97% 100% Very
Positive

6 The language is easy to 98 % 100 % 97 % 100 % Very
understand Positive

7  The questions on the media is 99% 100 % 97% 80 % Very
suitable Positive

8  The media increases the spirit 98% 100 % 98% 100 % Very
of learning Positive

9 The material is easy to 98% 100 % 97% 100 % Very
understand Positive

10 Images in comics is attractive 97% 100 % 98% 100 % Very
Positive

Percentage Of Responses (Average) 98% 98% 98% 98% Very
Positive

R
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From the processing of statistics data Table 1, comic media can be concluded based
on mind mapping valid and feasible to use. Based on Table 2 until Table 12, it can be
concluded that mind mapping-based comic media is effectively used in mathematics
learning class V SDN Gugus Sultan Agung Demak Regency. This aspect of media
practicality is measured by a response questionnaire about mind mapping-based comic
media in learning. Recapitulation of student and teacher response questionnaires is in
table 13. In general, practical media is used in learning seen from several aspects,
including attracting and motivating studennts’ learning, language and materials are easy
to understand, images in comics and problem forms in comics get positive responses from
students and teachers.

DISCUSSION
Validity of Mind Mapping Based Mathematics Comic Media

There are three aspects of assessing mathematical comic media's appearance based
on mind mapping, namely about the presentation, simplicity, and suitability of images in
learning media. This comic's advantage is presenting images in comics according to
illustrations and can clarify the storyline. This statement follows the results of other
studies that state the comic's image can bring to life the accompanying series of the
written text to clarify the information (Indaryati & Jailani, 2015). Also, the colourfully
printed mathematical comic media can develop learning activities through learning
experiences. This statement is supported by other research results showing that colouring
and emphasis on learning activities based on learning experience are essential for comic
media making (Putra & Igbal, 2004).

There are three assessment indicators from the material aspect, namely suitability,
completeness, and feasibility. The speed and discharge material in mind mapping-based
mathematics comics are suitable for learning objectives to be achieved. Then, according to
the complexity of the learning material, it is easy to understand and can improve students'
understanding. This statement is under Arsyad's opinion (2016), which states that
learning media should support the content of lessons that are fact, concept, and
generalization to improve students' understanding. The high validation results are in line
with the results of material validation from the research of Widyastuti, Mardiyana, and
Saputro (2017). The mathematical material presentation must be convinced about the
truth of mathematical concepts and no mistakes in writing symbols (Widyastuti,
Mardiyana, & Saputro, 2017).

The speed and discharge material presented in this mathematical comic
medium can be found in the conversation section and the mind map section. The
conversation section is presented contextual examples of material in everyday life,
especially with the cultural background of Demak city, including understanding and
examples of material-related problems. Through contextual problems in comics, making
mathematics learning more meaningful (Syutaridho, 2019).

The language used in this mathematics comic has used good and Indonesian’s
standard. Also, the language used related to the word and dialogue in the story suit to the
fifth-grade of elementary students' level of thinking. Language, word structure, and
message are easy for students to understand and in accordance with the development of
the student's language which can lead understanding (Usman in Syria, 2018) which states
that the selection of words in the learning media should not be too difficult for students
because it can cause chaos of interpretation.

Based on the validation results of media experts, materials, and language of
mathematics, comic media based on mind mapping meets the criteria, and it is valid and
worth to be used as a learning media. Mind mapping-based mathematics comic media can
be used for trials and trials in elementary school grade V students.
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Furthermore, an assessment of students' problem-solving skills. Here is an example
of a Student Worksheet (LKS) on speed and discharge skills. Assessment of problem-
solving skills of speed and discharge material is measured from the worksheet, using
rubrics, with a maximum score of 4 in each aspect assessed. Some of the diagnostic test
questions contain stories about speed and discharge, as in Table 14.

TABLE 14. Problem Stories In Diagnostic Tests

Number Material About the story

1 Speed The distance of Demak City - Kebumen is 190 km. Pak Bambang
departed from Demak at 09.00 and arrived in Kebumen at 11:45. If
Pak Bambang rests once for 15 minutes, then the average speed of
the vehicle driven by Pak Bambang is.....

2 Debit The volume of water in the pool was initially 16.8 m3. After watering
for 80 minutes using a water pump, the volume becomes 60m3. The
discharge of water flow through the pump is....

If the problem in the diagnostic test for speed and discharge material compared to
the problems in worksheet (Figure 5 and Figure 6), there are some similarities and
differences. The similarity is in the indicator measured related to solving even though in
worksheet focuses on problem-solving. The difference is that diagnostic tests are
presented in multiple-choice form, while in the worksheet, they are presented in a gradual
description. It is expected that through this worksheet, students can organize reason
starting from knowing the information in the story and understanding the question, then
rare-step completion is given a gradual reference.

The worksheet is considered using rubrics to look at aspects of understanding the
problem and solve the problem. The rubric results showed 100% grades, which meant
that students could understand, plan, and solve speed material problems through concrete
steps. However, on the discharge material on understanding the problem, planning the
problem's solution, and implementing the problem solving, the percentage is 83%. The
high percentage gain is due to the presentation of material submitted through images, and
verbal emblems in comics can provide clear information, thereby increasing students'
understanding of the material.

Effectiveness and Practicality of Mind Mapping Based Mathematics Comic Media

Based on the results of product trials and usage tests, mind mapping-based mathematical
comic media influences students' cognitive learning outcomes of speed and discharge
materials. The data analysis results showed that there were differences in students'
cognitive learning outcomes before and after using mind mapping-based mathematical
comic media.

Furthermore, n gain test results, there was an average increase before and after
using mind mapping-based mathematical comic media in learning activities of 0.57 on a
small scale and 0.54 on a large scale, both included in the moderate criteria. The
effectiveness of using mathematics comic media based on mind mapping is shown by
achieving the completeness of students' learning individually 70 and classical
completeness of 75%.

Qualitatively, students and teachers' responses about mathematics comic media
based on mind mapping through questionnaires of responses filled by students and
teachers. The product trial activities received very positive responses from students and
teachers of SD N Sari 1, 98% each, meaning that students and teachers rated this media
very well.

In the test, mind mapping-based mathematics comic media also received very
positive responses from students and teachers of SD N Banjarsari 1, 98% each. Teachers
consider learning media to be very practical and very helpful in learning mathematics,
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especially speed and discharge materials. Students who use mathematics learning media
in comics make them eager to learn and easy to understand learning. Students are also
enthusiastic about the comic background that raises the topic of demak culture where they
live.

Based on the above research results, mind mapping-based comic media effectively
improves students' learning outcomes of speed and discharge material. Mind mapping in
the comic shows an overview of the relation of speed material with the material about the
measurement of distance and time and various standard units that are often used. The
presentation of material delivered through images and verbal emblems in comics can
provide clear information and make it easier for students to understand the material. It is
in accordance with the results of Yulian's research (2018). The results showed that 86% of
students stated that it is easier to use comic media because it is accompanied by words
and images that support each other (Yulian, 2018). Mind mapping in comics also helps
students remember and develop mathematical concepts. It is in accordance with the
research of Purwanti and Ahmad (2016), which stated that the mind map could help
develop an idea or idea.

Based on the final study results above, it was concluded that the comic media
developed has been feasible to be used in learning mathematics materials speed and
discharge grade V elementary school. Thus, mind mapping-based mathematics comic
media can be implemented according to the objectives, namely improving students'
learning outcomes in learning math speed and discharge materials.

CONCLUSION

Based on the results of research and discussion, it was concluded that the mathematics
comic media based on mind mapping was successfully developed by adapting the seven
steps of sugiyono model development stage, includes: 1) potential and problems, 2) data
collection, 3) product design, 4) design validation, 5) design revision, 6) product trial, 7)
usage test. Characteristics of mathematics comic media based on mind mapping is mind
map as the basis that shows the interconnectedness of materials ranging from
understanding, formulas, examples of problems in daily life and the steps of completion,
equipped with the cultural background of demak city as an effort to introduce and
preserve regional culture. Mind mapping-based mathematical comic media is declared
valid and feasible after being rated highly feasible by media experts, material experts and
linguists. This media's effectiveness on speed and discharge material is successfully
proven by the improvement of learning outcomes, the achievement of individual and
classical learning completeness. Furthermore, aspects of media practicality are responded
positively by teachers and students in terms of content and appearance of mathematics
comic media based on mind mapping. So the media of mathematics comics based on mind
mapping that is equipped with daily problems and cultural context has qualified valid,
effective and practical.

This research's advice is that after studying the material and reading the mind map
in the mathematics comics, students need to be assigned to create their mind map as an
act of reflection at the end of the learning.
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