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

The influence of right and left brain intelligence on mathematics learning
achievement

To cite this article: R Lusiana et al 2019 J. Phys.: Conf. Ser. 1321 032122

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 112.78.133.144 on 11/02/2020 at 16:26


https://doi.org/10.1088/1742-6596/1321/3/032122
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjst6u0nP-bQa-65vPEInLSqrxRCy_NffeORwwSBLMJjyd-j8JxrgeHxPT2tG5ld0Hs_kWpItSdUgtuOylxADkA5PJhbyTrBX4KCIpYZowI7ncOTEAJCtZB7QTyMohZ89k3oy9YQfgLLDTFS5MWasAi4w8AEvKkH7OZ6eL8Pem7EKTFCUeGS-xc2jp5VsEX0zrtHGbtQXvihhh32vDAy_tmQzID5RbdferLWy4RdtKgYkNyfzAq8P&sig=Cg0ArKJSzFHzNeE-2KGe&adurl=http://iopscience.org/books

5th ICMSE2018 IOP Publishing
Journal of Physics: Conference Series 1321(2019) 032122  doi:10.1088/1742-6596/1321/3/032122

The influence of right and left brain intelligence on
mathematics learning achievement

R Lusiana®, E Suprapto, T Andari and V D Susanti
Universitas PGRI Madiun

*Corresponding author: restu.mathedu@unipma.ac.id

Abstract. This research aims to determine the effects of right and left brain intelligence on
mathematics learning achievement. This research used a quantitative approach with ex post
facto research type involving learning achievement as the dependent variable and right brain
acumen and left brain intelligence as an independent variable. The subjects in this research are
seventh-grade students in junior high school in Madiun. The data collection instrument used is
the mathematics achievement test and the right and left brain intelligence questionnaire. Data
analysis in this research uses simple linear regression. The results of the research showed that
there was an influence between the intelligence of the right and left brains on students'
mathematics learning achievement. The influence of right brain intelligence is 28%, and left
brain intelligence is 46.7%.

1. Introduction

Learning outcomes have gained more attention in the development of the higher education department.
The design of learning outcomes has a significant impact on students’ satisfaction, motivation,
engagement with their studies and achievement of the learning outcomes [1]. One indicator of
achieving learning outcomes is learning achievement. The success of a learning process can be seen
from the learning student achievement. One of the indicators of the success of mathematics education
is learning achievements obtained by students in the field of mathematics studies. The importance of
mathematics has been recognized by many research literature. Mathematical education has a strategic
role in the context of human resources and globalization [2]. According to [3], a mathematics
education based on these ideas can prepare students to participate in extended peer communities.
Mathematics should be introduced to students early on because mathematics is important. This is in
line with the statement [4] that today there is a broad consensus that early mathematics education is
essential to provide children with a broad foundation for their further mathematical learning. With the
habit of learning mathematics from an early age will affect the motivation to learn someone.
Motivation and achievement are known to be related [5].

In addition to learning motivation, there are many factors that influence students' mathematics
learning achievement, as the results of research conducted by Mundia and Metussin [6]. They stated
that some aspects of coping mechanisms, studying strategies, learning styles, and self-efficacy was
associated with mathematics achievement positively or negatively. In addition, the study also
identified several interaction variables that have joint links to mathematics achievement. One of the
factors associated with learning achievement is intelligence. According to [7], intelligence is a specific
set of skills that includes the abilities to reason, learn, plan and solve problems. Intelligence plays a big
role, especially towards high and low learning achievement achieved by students [8]. There are many
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studies that aim to see the influence of several types of intelligence on mathematics learning
achievement. As for some of the results of the research that has been done shows that there is a
significant positive effect of mathematical-logical intelligence on the results of learning mathematics
[9], there is a positive influence between emotional intelligence on mathematics learning outcomes
[10], there is a direct effect of numerical intelligence on mathematics learning achievement [11], and
there is a significant relationship between intelligence with mathematics learning achievement of
student [12].

Based on some research results show the influence between intelligence and student achievement.
Intelligence is the intellectual activity of the human brain. According to the split-brain theory of Roger
Sperry, all intellectual activity of the human brain is processed by parts of the human body called the
big brain. The large brain (cerebrum) is the largest part of the human brain. In this theory also stated
that the large brain is divided into two, the left brain hemisphere (brain's left hemisphere) and right
brain hemisphere (brain's right hemisphere) [13]. Both hemispheres of the brain have different
functions and characteristics. According to [14], the left hemisphere tends to process information in
the form of words, numbers, logic, analysis, lists and counting abilities. The right brain hemisphere
tends to process information in the form of conceptual thinking, color, rhythm, music, visual-spatial,
image, and imagination and the ability to generate creative ideas. Research results from Oflaz ([15])
explaining that right-brained students who were good at responding to demonstrating instructions and
visuals showed a good performance in the vocabulary part. as being open to open-ended questions
they were also good at the writing part. Left-brained students, who were good at problem-solving by
logic and who can see the differences, did well in the use of English and reading parts.

The left hemisphere and the right brain hemisphere greatly affect the style of thinking of every
human being. Every human being has a different style of thinking. There are people whose thoughts
are more influenced by the left hemisphere that is logical, rational, analytic, objective, sequential and
specific. There are also people who are more influenced by the right brain hemisphere's more free and
random thinking style, more comprehensive, emphasizing intuition, subjective, synthesis and abstract.
The difference between one's thinking style is reinforced by the results of the study Sumardi and
Hidayat ([16]) which shows a significant difference between the performance of the left brain and the
brain in the lectures of students majoring in physical education. Although the anatomical differences
between the left and right hemispheres are not so significant, the way they function differs greatly
from one another. Control over the body’s functions and sensation is divided between the two
hemispheres evenly but in a crossed fashion. In other words, the left hemisphere controls the right side
of the body and vise versa [17]. The style of thinking of a different person causes the process of
receiving information from every human being also different, including in the learning process,
especially in terms of Mathematics.

In everyday life, there is a tendency that someone uses the hemisphere more often in the process of
receiving information and thinking. This is by experts called brain dominance (brain dominance).
Different brain dominance among individuals is a widely accepted and known fact, in which each
hemisphere of the brain contributes to certain body functions, each person has the unique ways of
perceiving, interpretations and utilization of given information and it may affect the student’s
achievement [18]. Referring to the characteristics of the right brain and the left brain that have been
explained previously, researchers are interested in seeing the influence between left and right brain
intelligence on students' mathematics learning achievement.

2. Methods

This research was conducted with a quantitative approach, with ex post facto research types. Ex post
facto is a research method where the researcher does not give action to the independent variables [19].
The attachment of the independent variable and the dependent variable occurs naturally. So in this
study, the researcher will examine the causal relationship of the independent variables on the
dependent variable without the treatment of the researcher.
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This study aims to find out the influence of independent variables, namely intelligence of the left
brain (X;) and intelligence of the right brain (X>) on the dependent variable, namely the learning
achievement of mathematics (Y). Where the data in the form of numbers collected will be analyzed
using a quantitative data approach.

This research was conducted in Public Middle Schools in Madiun District in 2018. According to
[20]population is the overall observation that wants to be studied, while the sample is part of the
population observed. The population in this study were junior high school students in Madiun regency
totaling 255 students. The sample in this study amounted to 156 students who were determined based
on the sample calculation formula. The sampling technique was carried out by cluster random
sampling.

2.1. Instrument and Data Collection Techniques

This study uses two types of research instruments, namely brain dominance questionnaire in the form
of personality tests that show a person dominating using the right or left brain. The brain domination
questionnaire is referenced from [21]. The second instrument is a mathematics learning achievement
test. The first learning achievement test was validated by the expert, after being validated the
instrument was tested including validity test, reliability test, difficulty level test, and distinguishing
test.

The data used in this study is secondary data and primary data. Secondary data is a source that does
not directly provide data to data collectors, for example through other people or through data
documents needed to complete the analysis of this study [22]. Primary data obtained from direct
sources. The researcher distributed questionnaires to the sample respondents. The questionnaire
consists of a set of statements related to the right and left brain domination questionnaires.

Data collection techniques used are psychological and documentation scales. Data captured by the
psychological scale is a description of the dominance of the right and the left brain, while data
collection with documentation aims to obtain data on students' mathematics learning achievement.

2.2. Data Analysis Techniques
Prerequisite Test The analysis carried out in this study is the Normality Test, Linearity Test,
Multicollinearity Test, and Heteroscedasticity Test. Prerequisite Test Analysis is carried out before
testing the research hypothesis. This study uses descriptive statistical analysis to provide an overview
(description) of research data so that the data displayed is easy to understand and informative.
Hypothesis testing in this study was carried out using simple linear regression analysis and multiple
linear regression analysis. The level of significance established in this study is 5% (a = 0.05). This
research will be analyzed with descriptive statistics because the research conducted is population
research (without taking samples). In descriptive statistics can also look for the strength of the
relationship between variables through correlation analysis and predictions with regression analysis
[23]. Descriptive statistics include; (1) sample size, (2) minimum and maximum values, (3) mean, (4)
standard deviation and variance.

3. Results and Discussion

The research data consists of two variables, namely right brain dominance (X;) and left brain
dominance (X>) on the dependent variable, namely learning achievement in learning mathematics (Y).
This section is part of a research report that provides data that has been collected which includes
minimum values, maximum values, mean, standard deviation, and variance. The data used is single
data. The results of descriptive statistical analysis related to the score of right brain dominance
variables are presented in Table 1.
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Table 1. Summary of Right Brain Domination Data

Statistics Statistical Values
Sample Size (N) 72
Minimum Values 45
Maximum Values 64
Mean 56.57
Standard Deviation 4.702
Variance 22.108

From the description of the brain domination questionnaire data shows that students who belong to
the right brain domination class are 72 students with a minimum value of 45 and a maximum of 64.
The average score obtained is 56.57 with a standard deviation of 4.702 and variance of 22.108. As for
the results of descriptive statistical analysis related to right brain dominance, variable scores are

presented in Table 2.
Table 2. Summary of Left Brain Domination Data
Statistics Statistical values
Sample Size (N) 84
Minimum Values 41
Maximum Values 64
Mean 56.32
Standard Deviation 5.629
Variance 31.691

From the description of brain domination questionnaire data shows that students included in the
right brain domination group amounted to 84 students with a minimum score of 41 and maximum 64.
The average score obtained was 56.32 with a standard deviation of 5.629 and variance 31.691.

Instrument testing was carried out on multiple achievement test instruments. The results obtained
after testing the validity with the product moment correlation formula showed that from the 25
questions tested, 20 of them met the criteria for the validity of the questions, that is 7y, > 734peWith
Ttable = T(a20) = 0.444 Reliability test uses the KR-20 formula, the instrument is said to be reliable
if 711 > Tapie[24]. The results of the instrument testing of 20 valid test items obtained r;; = 0.8882,
this means that students 'mathematics learning achievement test instruments have very high reliability
so that they can be used to retrieve students' mathematics learning achievement data. The questions
that have been tested have fulfilled the good difficulty index (DI) criteria, that is 0.30 < DI < 0.70,
and has a good differentiation criteria (DC) which are more than 0.40 (DC > 0.40).

After the data is collected, data processing is done by analyzing statistical data using the help of
SPSS statistical software. Before the data is analyzed, it is necessary to test the analysis requirements
namely normality test, linearity test, and multicollinearity test. The normality test is done to find out
whether the data for each X corresponding Y values are normal or not. In this study, the normality test
used the Lielifors test with criteria Legunt > Lraple With a significance level 5% and conditions if
Leount > Leapie then the data is not normally distributed, otherwise if L yynt < Ligpie then the data is
normally distributed. Linearity test is conducted to determine whether or not there is a linear
relationship between each independent variable with the dependent variable. Linearity test analysis
uses the F test with criteria if Fopynt < Frapie With a significance level 5% then the dependent variable
with the dependent variable is linear. Multicollinearity test is used to determine whether there is a high
correlation between independent variables. A good regression model requires no multicollinearity
problems. Multicollinearity test can be determined by product moment correlation with criteria if the
correlation coefficient is less than 0.8, so there is no multicollinearity. Hypothesis testing in this study
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uses simple regression analysis techniques to test the first and second hypotheses that have been
formulated.

3.1. Right Brain Domination Influence on Mathematics Learning Achievement

Based on the results of simple regression analysis (X;Y), it was found that the X; product-moment
correlation coefficient on Y, 7y, 5, as big as 0.530. The correlation coefficient is positive so it shows that
the dominance of the right brain has a positive correlation or relationship to mathematics learning
achievement. At the coefficient of determination r2, .y as big as 0.80 which means the dominance of
the right brain can affect students' mathematics learning achievement by 28%. This shows that in
addition to the dominance of the right brain there are still 72% of other factors that can affect the
learning achievement of mathematics.

Based on the results of the t-test obtained that the significance value t is equal to 0.000 (p < 0.05)
so that the hypothesis is accepted which means that there is a positive and significant influence
between right brain domination on student learning achievement. Furthermore, the magnitude of the
constant is 8.744 and the size of the right brain dominance coefficient (X;) is 1.027, the regression
equation can be stated as follows: Y=8.744+1.027X;. The coefficient of X; from the equation is 1.027
indicating that if the dominance of the right brain (X;) increases by 1 point, the learning achievement
increases by 1.027.

There is a positive influence between the dominance of the right brain on students' mathematics
learning achievement in line with the results of the study Sarrasin et. al. ([25]) which shows that
inducing a growth mindset by teaching neuroplasticity has an overall positive effect on motivation,
achievement, and brain activity. The results also reveal that this intervention seems more beneficial for
at-risk students, especially regarding mathematics achievement.

3.2. Left Brain Domination Influence on Mathematics Learning Achievement

Based on the results of a simple regression analysis (X2Y), it was found that the X> product-moment
correlation coefficient on Y, 7y, as big as 0.684. The correlation coefficient is positive so it shows that
the ability of left brain domination has a positive correlation or relationship to learning achievement.
At the coefficient of determination 2, Ly s big as 0.467 which means the dominance of the left brain
can affect students' mathematics learning achievement by 46.7%. This shows that in addition to the
dominance of the left brain there are still 53.3% of other factors that can affect the learning
achievement of mathematics.

Based on the results of the t-test obtained that the significance value t is equal to 0.000 (p < 0.05),
so that the hypothesis is accepted which means that there is a positive and significant influence
between the dominance of the left brain on student achievement. Furthermore, the number of constants
is 2.813 and the size of the left-brain dominance coefficient (X>) is 1.215, so the regression equation
can be stated as follows: Y= 2.813+1.215X;. The coefficient of X> of the equation is 1.215 indicating
that if the mathematical communication ability (X>) increases by 1 point then the learning achievement
of mathematics increases by 1.215.

Influence of the dominance of the left brain (46.7%) is greater than the dominance of the right brain
(28%) against student mathematics learning achievement, this can be caused by the characteristics of
the left brain which tend to process information in the form of words, numbers, logic, analysis, lists
and counting abilities, while the right brain tends to process information in conceptual thought, color,
rhythm, music, visual-spatial, image, and imagination and ability to generate creative ideas (the split-
brain theory of Roger Sperry) [13]. This is in line with the results of research from [26] that
intelligence showed a stronger association with science than with art.

4. Conclusion

From the results of the research that has been done, the researcher can draw conclusions that there is
an influence between the dominance of the right and left brain towards students' mathematics learning
achievement. Where the large contribution of the influence of right brain dominance is 28%, and left
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brain domination is 46.7%. The findings from the study [27] also show significant differences between
the learners with different brain dominant in their use of compensation strategies. Considering these
differences and their effects on the learning process, the teacher is advised to be able to create a
learning process that can accommodate students with the dominance of the left and right brains so that
they can understand instruction and material in a balanced manner.
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