JOURNAL OF PHYSICS:
CONFERENCE SERIES




I0OP CONFERENCE SERIES TEAM

Kayleigh Parsons
Editorial 2ssistant, Conference Series

Anet: Ashton

& e Coulemesiene Kayvleigh vorks three days a week with the operations of IOP Conference Series, including system

orgnisatian and point 07" contact for organisers/editors. Kayleigh joined IOP Publishing back in
2008 working in ublishing, she then took |8 months off to travel but re-joined the corapany in

Anete Ashton is the Publisher for the proceed ngs programme at IOP Publishing. With an MA in 2018, Kaleigh fenjoinsd the Corfarebos Seetes beaint o 2018,

lingu stics and over ten years' experience in proceedings publication she has developed and grown

the IOP Conference Series and has commissicned some of the most prestigious conferences in ; : o
hysics and related subject: areas. E-mail Kayleigh Parsons
p Tel +44 (0)117 920 1252 or 1280

E-mail Anete Ashton
Tel +44 (0)117 930 1280

Svetlana Kalinina
Technical Production Editor

Steph Gill

Conference Publishing Co-ordinator Svetlana Kalinina is a Production Editor who coordinates the online and print production of

pro:eedings for TOP Cor ference Series journals. She joined IOP in January 2002. She 1as a degree

in cenetics < . S aral
Stept looks after the day-to-day operations of IOP Conference Serins, including commissioning in genetics from Sit.Petersburg State University.

content and liaising with conference organizers/editors. Steph joine 1 the Conference Seri:zs team
after zight yi:ars in the Production department. She has a degree in Media and Film from he
University of Winchester.

E-mail Steph Gill
Tel +44 (0)117 930 1252



TABLE OF CONTENTS

Journal of Physics: Conference Series
Volume 1321

Mathematical connection: how is student's ability to complete a two-variable linear equation
system?
S Riyadi, K Qamar, T C Wulandari and | Oktaviana

Analysis of students' critical thinking in solving geometry problem based on learning
archivement
W S R Y Sultra, B Usodo and | Pramudya

Building problem solving skill based on evaluation
U Kusdinar

Exploration of students' representation in solving pythagorean theorem problems based on
cognitive style
S L Pagiling

Algebraic creative thinking of undergraduate students of mathematics education program
Rochmad, M Kharis, A Agoestanto and M Z Zahid

Hybrid learning in mathematics education: How can it work?
A N Cahyono and M Asikin

Improving place value ability for children with learning disability using balok pelangi ienes
as Media
E Efrina, Marlina, Y Maulina and Y Helsa

The development of teaching materials using the Edmodo application in data presentation
materials
Y Ariani, Y Helsa, M Zainil, Masniladevi, R Andika, E Hastuti and R P Putra

Ethnomathematics CMP learning-teaching model for improving capabilities in problem
solving
Zaenuri, B Kurnia, N R Dewi and N Dwidayati

Ethnomathematics exploration at the Chinese Wall and its relation to the concept of geometry
N Dwidayati, Zaenuri and A Suyitno

Graph theory as a tool to track the growth of student's mathematical creativity
A Suyitno, H Suyitno, Rochmad and Dwijanto

The effectiveness of Project-based Learning on students' science process skills: a literature
review
R Andriyani, K Shimizu and A Widiyatmoko

The influence of right and left brain intelligence on mathematics learning achievement
R Lusiana, E Suprapto, T Andari and V D Susanti


https://iopscience.iop.org/journal/1742-6596
https://iopscience.iop.org/volume/1742-6596/1321
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032001
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032001
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032002
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032002
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032003
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032004
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032004
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032005
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032006
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032007
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032007
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032008
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032008
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032009
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032009
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032010
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032119
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032121
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032121
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032122

The influence of inquiry-based learning on Indonesian students' attitude towards science
N R Sangkala and L M Doorman

Pre-service teachers' perspectives: pedagogical challenges of teaching mathematics on sea-
teacher project
| Sujadi, A N Wulandari and | Kurniawati

Consideration of curriculum approaches of employing ethnomathematics in mathematics
classroom
N R N Peni and T Baba

The properties of the ordered bilinear form semigroup related to their regular elements
K Karyati, A Maman Abadi and Musthofa

Development of learning devices: brain-based learning and mathematics critical thinking
Vera Dewi Susanti, Fatriya Adamura, Restu Lusiana and Tri Andari

ICT literacy of high school mathematics teacher: online learning competence with
heutagogical approach
J Purnomo and Jailani

The development of Assessment of Science Instruction in English (ASIE) to assess teaching
skill in English of prospective science teacher
I U Wusqo, S D Pamelasari and R D Hardianti

Traffic control optimization on isolated intersection using fuzzy neural network and modified
particle swarm optimization
N Angraeni, M A Muslim and A T Putra

Application of geographical information system for the 3d modelling of close-range
photogrammetry for documentation and landscape development of historical monuments
S Subiyanto, A D Prastyo and A Suprayogi

Improving scientific publication using eprints framework
A Purwinarko, M Khoiruddin and L Diyanasari

Leveraging technology for teaching practices: what teachers learnt from the Facebook group
Z Abidin

Implementation of PHPMailer with SMTP protocol in the development of web-based e-
learning prototype
I M Sudana, N Qudus and S E Prasetyo

Behavioral response of Sitophilus oryzae L. to repellent effect frompost-harvest waste of local
cardamom
P Widiyaningrum, D Candrawati, D R Indriyanti and B Priyono

The correlation between polymorphism of TCF7L2 gene and the incidence of type 2 Diabetes
in Asian: a meta analysis
A Yuniastuti, R S Iswari and R Susanti


https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032123
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032124
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032124
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032125
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032125
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032126
https://iopscience.iop.org/article/10.1088/1742-6596/1254/1/012082
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032128
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032128
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032129
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032129
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032023
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032023
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032024
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032024
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032025
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032026
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032027
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032027
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032028
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032028
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032029
https://iopscience.iop.org/article/10.1088/1742-6596/1321/3/032029

Journal of Physics: Conference Series

PAPER « OPEN ACCESS

Development of learning devices: brain-based learning and mathematics
critical thinking

To cite this article: Vera Dewi Susanti et al 2019 J. Phys.: Conf. Ser. 1254 012082

View the article online for updates and enhancements.

Bringing you innovative digital publishing with leading voices

to create your essential collection of books in STEM research.

This content was downloaded from IP address 112.78.133.140 on 25/02/2020 at 12:21


https://doi.org/10.1088/1742-6596/1254/1/012082
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstXg__jA6rlA8n6NRHnY7CJzc1rGkaQJ-9Sr8oHYqxVEw-oWQ-JBLQW9VZiQVj1lkNUUf3avJhRyVwk9UyRWyZMHXhoZgpkjoAsPX4qZeCIvrp9WotxT2N5Ttu1t8xqi4O7PSXf__x0zjEi75lZnb09qJG0IdBQAwr-Sje8xEvgVPa2rS6dYotY_Z61EB4qLjlr6k0wnWiZEpFEDfkiiJhpODIaGyYjIe_ZImEPAwRiorYZZgUp&sig=Cg0ArKJSzDCRJRTDjm59&adurl=http://iopscience.org/books

1st UPY International Conference on Applied Science and Education 2018 IOP Publishing
Journal of Physics: Conference Series 1254 (2019) 012082  doi:10.1088/1742-6596/1254/1/012082

Development of learning devices: brain-based learning and
mathematics critical thinking

Vera Dewi Susanti', Fatriya Adamura?, Restu Lusiana®, Tri Andari*

Department of Mathematics Education, Universitas PGRI Madiun, JI. Setiabudi 85
Madiun 63118, Indonesia

lvera.mathedu@unipma.ac.id..*fatriva.mathedu@unipma.ac.id
3restu.mathedu@unipma.ac.id,*tri.mathedu@unipma.ac.id.

Abstract. The low percentage of logarithms lesson only 22.36%[1]. The solution to
overcoming the problems experienced by these students is through a brain-based learning
approach that can help students to understand, think critically in solving logarithms problems.
Development research is carried out using a modified 4-D model consisting of define, design,
and develop. The research instruments used were validation sheets, legibility validation sheets,
and student response questionnaires. Data analysis was performed on each data obtained with
research instruments. The conclusion obtained is that the brain-based learning cooperative
learning device in the form of good student worksheets has been achieved because the
validator team states that the learning tools developed are valid, and the implementation of the
trial, the device meets specific requirements. 81.23% above the minimum criteria value and 76
% of students experience an increase in cost from the previous value. This shows that using
worksheets students can improve students' critical thinking skills.

1. Introduction

Based on [1] shows that the percentage of absorption of mastery of material for math problems in
class X on the National High School Examination in Madiun district in the 2015/2016 Academic Year
on the logarithmic element is meager at 22.36%. One way to overcome this problem is to approach
learning [2] so that logarithmic material can be understood and absorbed well into the brain of

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1


mailto:1vera.mathedu@unipma.ac.id.,2fatriya.mathedu@unipma.ac.id%203restu.mathedu@unipma.ac.id
mailto:1vera.mathedu@unipma.ac.id.,2fatriya.mathedu@unipma.ac.id%203restu.mathedu@unipma.ac.id
mailto:tri.mathedu@

1st UPY International Conference on Applied Science and Education 2018 IOP Publishing
Journal of Physics: Conference Series 1254 (2019) 012082  doi:10.1088/1742-6596/1254/1/012082

students. Brain-based learning is a learning approach that uses concepts to create education oriented
toward efforts to empower students' brain potential.

According to [3] brain-based learning can improve students' critical thinking skills through several
skills such as, seeking possibilities and probabilities (erupting quickly in groups, making formulas,
surveys, causes), debate skills and discussion, identification of errors, nonconformities, and
incoherence , examine alternative approach approaches (changing the reference frame, thinking
outside the box, etc.), hypothesis-testing strategies. Meanwhile, according to [4], [5] the application of
Brain-Based Learning can influence students' critical thinking skills.

Katagiri[6] who stated that "the most important ability that arithmetic and mathematics source need
to cultivate order to instill in students to think and make judgment independently is mathematical
thinking." In other words, mathematical thinking is the main ability in calculation and mathematics
lessons, which need to be instilled in students so they can think and make decisions independently.
And[7]-[9] who stated that "brain teaching emphasizes how the brain learns naturally and is based on
what we currently know about the actual structures and functions of the brain at several developmental
stages. Although brain-compatible teaching is not a panacea or magic bullet to solve all of education's
problems, as teachers, we must understand certain principles and use effective strategies in purposeful
ways." In other words, a good learning strategy can maximize brain development because the brain
works according to existing knowledge.

The brain which receives a threat feeling from the learning experience prevents the remembering of
information related to this experiment [9], [10]. Apart from that, when the brain notices that the
experience is important most of the learning is permanent. [5], [11]. The establishing of discussion
groups, conducting exercises, using the learned items and peer teaching activities also provide the
retention of the learning[5], [12]. In [13]about current fashion for brain-based learning, in which
value-laden claims about learning are grounded in neurophysiology. In this study, what will be
discussed is how to make learning tools in the form of student worksheets with a brain-based learning
approach.

Critical thinking is thinking well and reflecting or studying about other people's thinking processes
[14]. Critical thinking is an organized process that allows students to evaluate the evidence,
assumptions, logic, and language that underlies the statements of others [15]. Critical thinking is a
process of using thinking skills in a controlled and precise way to help a person compile, evaluate and
apply decisions about what is believed and done [16]. The use of group investigation-based book on
numerical analysis has been meeting the completeness criteria classical learning that is 84.32 %[17].
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Through this research, researchers want to reveal whether using student worksheets can also improve
critical thinking success.

2. Method

The model of learning device development in this study is :

Student Analysis || material analysis || Specifications } Define

Instrument Design [« Student Worksheet Design [« Format Selection } Design

. J
Y

Validation M Analysis ot Valid » Yes h
A

Revision [«{ No

A 4
Good? [«— Analysis [ Legibility Test

Y

Yes Development

A

No

Revision

\ 4

A 4
Trials Class | Analysis [—» Good? [—»| Yes » Worksheet |/

Analysis of this research are as follows :
2.1. Analysis of valid learning device validation data according to the validators if the validators
provide a minimum assessment of 3.
2.2.The formula analyzes legibility validation results:
many students respond

x 1009
many students follow validity readability %

2.3. Analysis of student response data obtained through questionnaires was analyzed and categorized
as positive if the percentage of students' positive response was at least 80% for each aspect.

2.4. The ability of students to carry out critical thinking skills mathematically increases if there is an increase in
scores after the use of student worksheets and the average class is more than 75%.
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3. Results and Discussions

3.1. Define Phase

Student Analysis: Many Students have not been understood logarithm material yet.

Material Analysis: Material that is used is logarithm material.

Specification of Learning Outcome Reaching: Characteristics of logarithm and step for solving the
problem that relates to the logarithm.

3.2. Design Phase

3.2.1. Format Choosing: Lesson plan format is accorded to principle, characteristic, and
learning step is oriented with BBL and learning content.

3.2.2. First Planning Of Learning Tool is student worksheet that contains learning material and
guestion of the logarithm.

3.2.3. First Planning Of Research Instrument
First planning of research instrument consists of a learning tool validity sheet, student
worksheet readability validity sheet, and student response sheet.

3.3. Develop Phase

In the developing phase, some activities that have been done are expert validity, readability
validity, and experimenting of a learning tool.
3.3.1. The result of Expert Validity
The effect of expert validity shows that student worksheet valid with the suggestion
from validator is giving learning objectives in student worksheet.
3.3.2. Readability Validity
The result of student worksheet readability validity is shown in the following table.
Table Analysis Result of Student Worksheet Readability Validity
Learning Percentage

Tool Scoring Aspect  Criteria  Quantity (%) Category

The content of Mn 6 100
Student Interesting
Worksheet m 0 0

Student Performance of Mn 6 100

Worksheet  Student Interesting
Worksheet m 0 0
Explanation of Ab 0 0 A little confusing
Student As 3 50 explanation
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Worksheet Ta 3 50
Sentence There is a difficult
e Ya 4 66,67
Difficulty sentence

The result of readability validity is used to revise Draft Il.
Tabel Revision based on Result of Readability Validity
That is
Revised
Worksheet It is needed for adding the step It has been added the step of Brain-
of Brain-Based Learning at the Based Learning at the beginning of
beginning of student student worksheet.
worksheet.
3.3.3. Experimenting Of Learning Tool
The result of Student Response Questionnaire
Table Result of Student Response Questionnaire for Learning Tool and Learning Process
(Experimenting Class)

No Responded Aspect Scoring/Opinion

1 Can you understand student worksheet
language or no?

2 Do you interest with student worksheet
layout (writing, illustration, and picture
position) or no?

3 Do you like student worksheet or no? 88,23% Nice 11,77% Not Nice

4 Do you agree if next learning will use
similar learning or no?

Based on the table, positive student response is 85%, so that the learning tool is not revised.

3.3.4. Critical Thinking Skills

Before Revision After Revision

88,23 % clear 11,77% not clear

94,12 % 5,88% Not
Interested Interested

94,12%Nice 5,88% Not Nice

From the results of the test scores show that 81.23% above the minimum criteria value
and 18.77% below the minimum criteria value and 76 % of students experience an increase in
cost from the previous value. This shows that using worksheets students can improve students'
critical thinking skills.

3.4. Research Result Discussion

Reaching of learning tool criteria of problem-based learning shows that student worksheet valid
and student response is positive. This shows that learning tool oriented brain-based learning for
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practicing analytical thinking capability was gotten by using modified 4-D model. Learning tools that
are gotten are lesson plan and student worksheet. This according to[18], [19].The principles and
techniques of BBL have been applied to school children to promote achievement in science and social
science courses and to improve attitudes and learning processes[5], [20].In other words, applying the
BBL model can increase student learning result and improve student critical thinking capability.

4. Conclusion

The conclusion obtained is that the brain-based learning cooperative learning device in the form of
good student worksheets has been achieved because the validator team states that the learning tools
developed are valid, and the implementation of the trial, the device meets specific requirements. Other
than that, from the results of the test scores show that 81.23% above the minimum criteria value and
76 % of students experience an increase in cost from the previous value. This indicates that using
worksheets students can improve students' critical thinking skills.

References

[1]  BSNP, “Data Hasil Ujian Nasional.” 2016.

[2] Vera Dewi Susanti, “PENGEMBANGAN LEMBAR KERJA MAHASISWA (LKM) UNTUK
MENUMBUHKAN KEMANDIRIAN MAHASISWA PADA MATAKULIAH ANALISIS
NUMERIK,” J. Penelit. Pendidik., vol. 9, no. 1, pp. 1369-1374, 2017.

[3] E. Jensen, Brain-Based Learning Pembelajaran Berbasis Kemampuan Otak. Yogyakarta:
Pustaka Pelajar, 2008.

[4] J. M. M. Wortock, "Brain-based principles applied to the teaching of basic cardiac code to
associate degree nursing students using the human patient simulator,” 2002.

[5] S. Tufekei and M. Demirel, "The effect of brain-based learning on achievement, retention, attitude
and learning process," Procedia - Soc. Behav. Sci., vol. 1, no. 1, pp. 1782-1791, 2009.

[6] S. Katagiri, Mathematical Thinking and How to Teach it. Tokyo: CRICED University of
Tsubuka, 2004.

[7] M. H. Haley, Brain-Compatible Teaching and Learning. Brain-Compatible Differentiated
Instruction for English Language Learners. p. 8. New York: Pearson, 2010.

[8] M. H. Haley, Activity 1. The Magic Bed. Brain-Compatible Differentiated Instruction for
English Language Learners. p. 173. New York: Pearson, 2010.

[9] O. Yagcioglu, "The Advantages of Brain-based Learning in ELT Classes," Procedia - Soc. Behav.
Sci., vol. 152, pp. 258-262, 2014.

[10] S. C. Baylor, “Brain research and technology education,” in The Technology Teacher, 2000.

[11] T. Caulfield, J., Kidd, S., & Kocher, Brain-based instruction in action. Educational
Leadership. 2010.



1st UPY International Conference on Applied Science and Education 2018 IOP Publishing

Journal of Physics: Conference Series 1254 (2019) 012082  doi:10.1088/1742-6596/1254/1/012082

[12] D. A. Sousa, How the brain learners (a classroom teacher's guide). (2nd Ed.). USA: Corwin
Press, 2001.

[13] A. Davis, “The Credentials of Brain-Based Learning,” J. Philos. Educ., vol. 38, no. 1, 2004.

[14] H. Surya, Strategi Jitu Mencapai Kesuksesan Belajar. Jakarta: PT Gramedia, 2011.

[15] E. B. Johnson, Contextual Teaching and Learning: Menjadikan Kegiatan Belajar Mengajar
Mengasyikkan dan Bermakna. Bandung: Kaifa, 2011.

[16] A. Wijaya, Pendidikan Matematika Realistik: Suatu Alternatif Pendekatan Pembelajaran
Matematika. Yogyakarta: Graha limu, 2012.

[17] E. S. S Maharani, “Developing group investigation-based book on numerical analysis to
increase critical thinking student * s ability Developing group investigation-based book on
numerical analysis to increase critical thinking student ’ s ability,” in International Conference
on Mathematics, Science and Education 2017 (ICMSE2017, 2017, pp. 1-5.

[18] G. Dennison, P. Dennison, Brain Gym: Simple Activities for Whole Brain Learning. Ventura,
CA: Edu-Kinesthetics. 1992.

[19] G. Dennison, P. Dennison, Brain Gym: Teacher’s Edition, Revised. Ventura, CA: Edu-
Kinesthetics. 1994.

[20] B. Duman, “The effect of brain-based instruction to improve on students’ academic

achievement in social studies instruction,” in The 9th International Conference Engineering
Education 2006, 2012.



	cover iop.pdf (p.1-2)
	TABLE OF CONTENTS.pdf (p.3-4)
	2. jurnal iop_vera.pdf (p.5-12)

