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thinking. This study aims to determine the effectiveness of textbooks
with a brain-based learning approach equipped with comic strips for
creative thinking.The design of the research used was one group
pretest-posttest design with four meetings. The results showed an
increase in learning outcomes and creative thinking skills. The results
can be seen from the N-gain value of the first meeting is 0.66, with
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80.56. So it can be concluded that textbooks with a brain-based
learning approach effectively improve learning outcomes and creative
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Introduction:-

Welcoming the industrial revolution 4.0 in the 21st century, there are increasingly sophisticated technological
developments so that this can affect how to think, behave, and change the character of students (Boulhrir, 2017). To
face changes in the 21st century, seven skills are needed, namely critical thinking, creativity and innovation,
collaboration and leadership, cross-cultural understanding, literacy, information, media and communication,
computer and ICT literacy, life and career skills (Serdyukov, 2017). The 21st century skills targeted among them in
the application of the 2013 Curriculum is thinking skills. According to experts, creative thinking is categorized as
one of the keys to success in life (Joynes, et al., 2019). Creative thinking is a form of ability to find elements that
already exist or in new ways because of the strong motivation and desire to face challenges (Nurlaela, 2018).
Strategies can be carried out to train intellectual creative thinking skills through synthesis, originality, and flexibility
(Samani, et al., 2019).
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One of the main subjects in 21st century learning is Science (Redhana, 2019). Science learning activities can run
effectively and efficiently if textbooks are available as a reference for learning activities for students (Suwarni,
2015).

Textbooks play a role as one of the teaching materials that can be used to activate students in facing advances in
science and technology (Widita, et al., 2018). Textbooks can be said to be good if they meet valid, practical and
effective criteria (Susbandya, 2018).

The results of a preliminary questionnaire study of 27 science teachers in the Besuki Residency namely
Banyuwangi, Jember, Bondowoso, and Situbondo stated that out of 27 teachers stated that 88% of teachers often use
printed textbooks, 82% of teachers have never compiled text books that function to optimize the brain. Regarding
student learning outcomes, there were 81.4% of teachers stated that students had not got maximum scores, 74% of
teachers stated that students' creative thinking abilities had not been trained. The results of a preliminary
questionnaire study of students were conducted as many as 70 respondents with 94.3% of students wanting an
illustration of pictures that supported the material, 89.9% of students stated that the books used by students were not
helpful for long-term material recall, 94.3% wanted image illustrations who support the material and 96.6% want a
book with a fun picture story. 92.8% of students explained that the printed books used did not require students to
think creatively. In addition, 85.7% of students stated that they have never used textbooks with learning that
optimizes brain work with a brain-based learning approach. 90% of students agree that the application of brain-
based learning (BBL) accompanied by comic strips in life organization system material needs to be packaged in
textbooks.

To address the needs in the learning process, textbook development is one of the efforts that teachers can make.
Textbooks are related to the learning process. Printed textbooks are a form of learning media needed in the learning
process (Tania and Fadiawati, 2015). Similar was expressed by Behnke (2018) that textbooks are effective and
efficient in learning. One of the components in the learning process is textbooks that are systematically arranged,
including competencies that will be mastered by students, and implemented according to learning objectives (Juwita,
2017). Printed textbooks can provide good information to help improve students' understanding of learning.
Textbooks include information, discussion, and evaluation (Nuriyah, 2019). From the results of observations
expressed by Hikmayati, et al (2019), it was explained that 74% of students stated that textbooks were efficient in
learning, 76% were effective in learning, and 85% were comfortable to read repeatedly for a long time. The
development of interesting textbooks, can optimize the work of the brain, and it is easier to have various forms, one
of which is the brain-based learning approach accompanied by comic strips. Brain-based learning

The brain-based learning approach is learning to optimize brain work by creating a learning environment that is
challenging, fun and active and meaningful learning for students (active learning) (Jensen, 2011; Yulvinamaesari,
2014). The brain-based learning approach can be poured into teaching materials, namely textbooks. The results of
research related to the development of brain-based learning include (1) Akyurek & Afacan (2013) revealed the
influence of short-term and long-term attitudes and motivation in eighth grade students with brain-based learning,
(2) Prihatin et al. , (2017) and Milada (2019) also show that brain-based learning can increase enthusiasm and fun in
the student learning process. In line with Yulyatno et al., (2019), Yustitia, Wardani, and Juniarso (2019) brain-based
learning approach can improve learning outcomes.

This study was structured to determine the effectiveness of textbooks with a brain-based learning approach and
comic strips on organizational material in improving learning outcomes and creative thinking of junior high school
students.

Research Method:-

The research design used was a one-group pretest-posttest design, a research activity by providing a pretest
and the end of learning given the final test (posttest). At the sae time, creative thinking tests are given after
posttest acitivity tests are given after posttest activities. The research subjects consisted of 30 grade VII
students of MTs Nurul Huda Blimbingsari Banyuwangi. This research was conducted in the even semester of
2020/2021. Learning outcomes were obtined from the pretest and posttest, while the assesment of creative
thinking skills was obtined from each meeting’s test scores at the end of the lesson. Learning outcome are
analyzed using N-gain (formula 1), and creative thinking is analyzed using formula 2.
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Spost —Spre

N — gamn = W ................................................ (1)
Description:

N-gain = Normalized gain

Spre = average pretest score

Spost = average posttest score

TheobtainednormalizedgaincriteriainTable. 1

Tabell :-Classificationo fn-gain.

GainScore Criteria
2>0.7 High
0.3<g<0.7 Medium
2<0.3 Low
Hake(2002)
. Spost —Spre
N — gamn = W ................................................ (2)

Tabe 12:-The criteria for the level of creative thinking.

Value Criteria

75<x <100 Super Creative
50<x <75 Creative

25<x <50 Quite Creative
0<x <25 Less Creative

In this research, there are four aspects of torrance’s creative thinking indicators: fluency, flexibility, originality, and
elaboration.

Results:-

The research conducted by this author aims to determine the effectiveness of using science textbooks with a brain-
based learning approach equipped with comic strips to improve learning outcomes and creative thinking.The
research results can be seen in Table.3

Table3:-AveragePretest, Posttest, andCriticalThinking.

Meeting Cognitivelearningoutcomes Average Score N-gain Categories
I Pretest 43.22 0.65 Medium
Posttest 80.44
Creative thinking 73.13 Creative
11 Pretest 47.6 0.71 High
Posttest 84.8
Creative thinking 73.54 Creative
1T Pretest 47.6 0.71 High
Posttest 84.8
Creative thinking 75 Super creative
v Pretest 43.2 0.73 Medium
Posttest 84.8
Creative thinking 80.83 Super creative

Based on data in Table 3, textbooks with a brain-based learning approach accompanied by comic strips on cell
material can improve learning outcomes and creative thinking skills. The percentage of students’ creative thinking
skills nd learning ooutcomes can be seen in the following histogram.
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Figurel:- AveragePretest, PosttestandCreative ThinkingSkills Histogram.

I

[¥] Pretest

L
[¥] Creative Thinking
[“FPosttest

Meeting | Meeting I Meeting Il ~ Meeting IV

Based on Table 3 and figure 1, there i an increase in the average value of learning outcomes and creative thinking
skills. The mean score at the first meeting, the pretest, posttest average value, and creative thinking were 43.2, 80.4,
and 73.13. At the mean score obtianed at the second meeting were 47.6, 84.8, and 73.54. While at the third meeting,
an average score was obtained 47.6, 84.8, and 75. At last meeting the mean score 43.2, 84.8, and 80.83. the n-gain
mean of the first to the four meeting was 0.65, 0,71, 0.71 and 0,73 with “high” categories. The data has been tasted
with SPSS for windows series 21 with Kolmogorove smirnove analysis to find out that the data is normally
distributed. The data obtained has a significance level above 0.05, so it can be concluded that the pretest, posttest and
creative thinking are normally distributed.

Discussion:-

Based on research data, textbooks with a brain-based learning approach equipped with comic strips about life's
organizational systemsmaterial improve student learning outcomes and creative thinking skills. This is in line with
the opinion of Rachmawati et al (2017), that textbooks can improve students' creative thinking skills, Martina, et al
(2018), can increase student learning motivation by 78.45 compared to before using comic strips, Lailiyah and
Istianah (2020) and Febriyanti (2020) explain that comic strips are effective in improving learning outcomes. In
addition, comics can facilitate student learning about concepts as a whole, such as cognitive development,
motivation and information processing (Gary, 2012).The creative thinking study (Table 1) shows that the mean
score of the pretest and posttest has increased at each meeting. At the first meeting, the pretest score (before being
given treatment) was 43.22, there was an increase (after being given a textbook with a brain-based learning
approach and comic strips) 80.44 with an N-gain score of 0.65 in the criteria of "moderate", while the average
average creative thinking 73.13 with "good" criteria. The average pretest value at the second meeting the pretest
value (before being given treatment) was 47.6, there was an increase (after being given a textbook with a brain-
based learning approach equipped with) 84.8 with an N-gain score of 0.71 criteria "moderate ", While the average
creative thinking is 73.54 with" good "criteria. The average pretest value at the third meeting the pretest value
(before being given treatment) was 47.6, there was an increase (after being given a textbook with a brain-based
learning equipped withcomic strips) 84.8 with an N-gain score of 0.71 criteria "moderate ", While the average
creative thinking is 73.54 with" good "criteria. The average pretest value at the fourth meeting the pretest value
(before being given treatment) was 43.2, there was an increase (after being given a textbook with a brain-based
learning approach equipped withcomic strips) 84.8 with an N-gain score of 0.73 criteria "moderate ", While the
average creative thinking is 73.54 with" good "criteria. This increase is supported by the use of features that
conform to the twelve principles of applying brain-based learning and comic strips in textbooks that have been
compiled by researchers. This is because the technique of applying brain-based learning can create active,
collaborative learning and stimulate student curiosity (Prihatin, 2019).

The features in the textbook are adapted to different student learning styles, namely auditory learning styles, visual
learning styles, and kinesthetic learning styles (Craig, 2007; Hervianto, 2020; Wulandari, 2020). In textbooks, a
brain-based learning approach includes comic strips, pictures, videoto facilitate students in visual learning.
Evagorou et al (2015) stated that the use of visual images can improve students' conceptual understanding. Before
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the activity begins, students receive information about preparing to meet their nutritional and drinking needs before
learning begins so that the learning body is better. Then the students did brain exercises supported by barcodes or
YouTube links related to this. In accordance with the principles of brain-based learning which refers to efforts to
optimize the potential of the brain through creating a pleasant learning environment, active and meaningful
situations (Chamidiyah, 2015). Furthermore, students do brain exercise by involving the whole body such as head,
hands and feet so that it can stimulate the brain to work optimally through a "brain gym". According to the results of
research by Liegro et al, (2019) physical activity can improve cognitive and memory. In addition, students are
invited to sing about the material on life organization systems that have been compiled by the author with the "sing a
song" feature. The following are examples of the features of "brain gym" and "sing a song" in textbooks.

Figure2:-Feature*“Brain Gym” and “Sing a Song”

Supporting factors that support the increase in creative thinking are students who are ready to solve questions on
thinking skills at each meeting in accordance with the material in the subsection of life organization systems
which include questions of fluency, flexibility, originality and elaboration. In the question, there is a question of
the ability to think creatively to compose comic strips and mnemonics. Activities carried out in groups. The comic
strips were made in groups. Making comic strips with groups can encourage students. Comic strips are used as a
learning medium to describe material in order to help facilitate student understanding. Textbooks with a brain-
based learning approach with comic strips can improve creative thinking skills. This is in accordance with the
statement of Ratnawuri (2016); comics with communicative image media can be used as a learning medium so
that students can easily understand concepts. In addition, comic strips can enrich the learning experience in
developing creative thinking skills. The following is an example of a comic strip from student learning outcomes.

560



ISSN: 2320-5407 Int. J. Adv. Res. 9(02), 556-563

MENGA MATI
SIsTeM ORGANI SAS)

KE Hi DU pan

<l adalah
bagian le-
o i

tla L by

el vonali
Oraanal
o Balamng.,

et

Figure4:- Picture product aboutthefun learning with brain based Learning fromstudents'results.

Conclusion:-

Based on presentation of the results and disccusion, the results of these studies indicate that there has been an
increase the average score of the creative thinking ability and learning outcomes of the school studied after
participating in learning using textbook learning with a brain-based learning approach equipped withcomic strips
on organitation system of life material. This can be seen at the first meeting the results obtained n-gain 0f0.65 with
the criteria of “medium” increase, the second meeting is 0.71, with the “high” criteria, the three meeting is
0.71, with the “high” criteria and the four meeting is 0.73 with the “ high” criteria. The mean results of creative
thinking from the first meeting to the four meeting were 80, 81.11, 82.78, and 80.56. it can be conluded that the
textbooks with a brain-based learning approach accompanied by comic strips on organisation of life material are
effective in improve learning outcomes and creative thinking skills.

References:-

1. Akyurek, E., & O. Afacan. 2013. Effects of Brain-Based Learning Approach on Students' Motivation and
Attitudes Levels in Science Class. Eric, Online SubmiBBLon, Meviana International Journal of Education,
3(1): 104-119.

2. Behnke,Y. (2018).Textbook Effects and Efficacy. https:/www.researchhgate.net/publication/322386639.

3. DOI: 10.1057/978-1-137-53142-1 28

561


http://www.researchhgate.net/publication/

ISSN: 2320-5407 Int. J. Adv. Res. 9(02), 556-563

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Boulhrir, T. (2017). Twenty-First Century Instructional Classroom Practices and Reading Motivation: Probing
the Effectiveness of Interventional Reading Programs. International Journal of Education and Literacy Studies
5(3):57

Craig,D.(2007).ApplyingBrain-BasedLearningPrinciplestoAthleticTrainingEducation. AthleticTraining
Education Journal.16-20,D0I1:10.4085/1947-380X-2.1.16

Evagorou, M, Erduran, S and Mantyla,T. (2015). The role of visual representation in scientific practice: from
conceptual understanding and knowladge generation to ‘seeing’ how science works. International Journal of
STEM Education. 2(11): 1-13. DOI: 10.1.1186/s40150024-x

Febriyanti (2020), Developing Edutainment-Based Comic Media in Integrate-thematic Learning in the
Elementary School. Al Ibtida: Jurnal Pendidikan Guru MI. 7(2):179-196

Gary,C. B. 2012. Connecting Trough Comics: Expand Opportunities for Teaching and Learning. David
Publishing. 389-395

Handayani, E, M, T., Prihatin, J., and Fikri, K.(2018). The Development of Collaborative Learning Talking
Chip Based On Brain - Based Learning (BBL) for Junior High School Science in The Agroecosystem Area.
Pancaran Pendidikan. 7(4): 73-86. DOI: 10.25037/pancaran.v7i4.210.

Hake, R. 2007. Six Leassons from the Physics Education Reform Effort. Journal Physics Education. 1(1): 24-
31.

Hervianto, C, Waluyo,J and Prihatin, J. (2020). “Effectiveness of Textbook with Brain-Based Learning
Approach Accompanied By Question Card Game in Human Respiratory System to Improve Problem Solving
Ability”. International Journal of Advanced Research (IJAR) 8(06):86-93

Hikmayati, V.Y and Leo Muhammad Taufik (2019). Preferensi Siswa Terhadap Buku Teks Biologi: Cetak atau
Digital? Prosiding Seminar Nasional Pendidikan KALUNI. 1. 137-145.

Jensen, Eric. 2011. Pembelajaran Berbasis Otak(Cetakan I). Terjemahan oleh Benyamin Molan. 2011. Jakarta:
PT. Indeks

Joynes, C, Serena Rossignoli, and Esi Fenyiwa Amonoo-Kuofi(2019). 21st Century Skills: evidence of issue in
definition, demand and delivery for development contexts. (K4D Helpdesk Report). Brighton, UK: Institute of
Development Studies.

Juwita, Y, Nur IImiyati and Adi Maladona. (2017). Analisis Kelayakan Buku Teks Siswa IPA Kurikulum 2013
Pada Materi Sistem Pencernaan Kelas VIII Untuk digunakan Dalam Proses Pembelajaran ditinjau dari
Relevansi Isi, Ketepatan dan Kompleksitas. Jurnal Bio Education. 2(1): 63-70.

Lailiyah and Istianah (2020), Pengembangan Media Komik Siklus Air untuk meningkatkan Hasil Belajar Siswa
Kelas V di Sekolah Dasar. JPGSD. 8(1):89-99

Liegro, C.M, Gabriella Schiera, Patrizia Proia and Italia Di Liegro, (2017). Physical Activity and Brain Health.
Creative Commons Attribution CC BY) license.http://creativecommons.org/licenses/by/4.0/.

Nuriyah,D.Sutarto,  andPrihatin,J.(2020).TheDevelopmentofEnvironmentalChangeTextbookBased =~ STEM
CptolmproveProblem-SolvingSkillsinHighSchool. BiologyLearning.Journalo fPhysics:Conference
Series.15663,D01:10.1088/1742-6596/1563/1/012054.

Prihatin, J, S. Suwartini, S. Anggraeni, K. Aini and Firmansyah, R., (2017). Biology Learning Based on Brain-
Based Learning using Cocoon Puppet. Bioedukasi. 15(2): https://doi.org/10.19184/bioedu.v15i2.6938.
Prihatin,J.,Naurah,N.,andK,Fikri.(2019).TheDevelopmentofOrganizationo fLivingThingsModule
ThroughtheUseo fMnemonicandMindMappingMethodUsingBrain-BasedLearning ApproachforJunior High
School Natural Science Learning in Coastal Areas. Jurnal Bioedukatika, 6(2):76-84, DOI:1026555
/bioedukatika.v7i2.11132.

Rachmawati, F., Kirana, T., And Widodo, W. (2017), Buku Ajar Interactive Book untuk meningkatkan
Kemampuan Berpikir Kreatif Siswa Sekolah Dasar. Jurnal Penelitian Pendidikan IPA. 2(1): 19-29.
http://journal.unesa.ac.id/index.php/jppipa

Samani, M.,Sunwinarti, Putra, B A.W. Rahmadian, R and Rohman, J, N., 2019. Learning strategy to develop
critical, thinking, creativity, and problem-solving skills for vacation scholl students. Jurnal Pendidikan
Teknologi dan Kejuruan. 23 (1); 36-42. DOI: 10.21831/jptk.v25i1.22574.

Serdyukov, Peter. (2017). Innovation in Education: what works, what doesn’t, and what to do about it?. Journal
of Research in Innovative Teaching & Learning. Vol.10 No.1, 2017.pp.4-33.

562


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.19184/bioedu.v15i2.6938

ISSN: 2320-5407 Int. J. Adv. Res. 9(02), 556-563

24,

25.

26.

27.

28.

29.

Tania,LandN.Fadiawati.(2015).TheDevelopmentofInteractiveE-BookBasedChemistry Representations referred
to the Curriculum of 2013. Jurnal Pendidikan IPA Indonesia, 4(2):164-169. DOI:10.15294/jpii.v4i2.4186.
Widita, Laili, E., Prihatin, J, Mudakir, 1., Sutarto, and Indrawati. 2018. “Appliance of Textbook Basic on
Process Image of Human Respiratory System against High School Student’s Critical Thinking Ability.”
International Journal of Advanced Engineering Research and Science 5(6):191-94

Waulandari, N., Prihatin, J., and Wahyuni, D. (2020). Effectiveness of Textbook with Brain-Based Learning
Approach Accompanied By Mind Mapping of Earth Materials to Improve Learning Outcomes Critical Thinking
Junior High School Student’s. International Journal of Advanced Research (IJAR) 8(11): 374-379.
Yulvinamaesari. (2014). Implementasi Brain Based Learning dalam Pembelajaran Berbasis Pendidikan
Karakter. Prosiding Seminar Nasional. 1(1) https://journal.uncp.ac.id/index.php/proceding/article/view229.
Yulyatno. N.S, J. Prihatin dan K. Fikri. (2019). Pengembangan Model Pembelajaran Kolaboratif Send A-
Problem Berbasis Brain—Based Learning (BBL) Untuk Pembelajaran IPA SMP di Wilayah Agroekosistem.
Saintifika. 21(1): 23-38.

Yustisia, V., Wardani,I, S., and Juniarso, T. (2019). The Effect of Brain Based Learning Model on Student’s
High Order Thinking Skills. EduHumaniora Jurnal Pendidikan Dasar Kampus Cibiru 11(1):71.

563


https://journal.uncp.ac.id/index.php/proceding/article/view

