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THE EFFECT OF APPLICATION OF THE BRAIN-BASED
LEARNING (BBL) APPROACH ON THE CONNECTION ABILITY
OF STUDENTS. This research is based on the low ability of
students' mathematical connections. A learning approach that can
improve students' mathematical connection ability is the Brain-
Based Learning (BBL) approach. The purpose of this study is to
determine whether there is influence from the application of the
Brain-Based Learning (BBL) approach to students' mathematical
connection ability. The method used in this research is quantitative
research (experimental study) with One-Shot Case Study Design
research design. This study's sample is the students of class
X.MIPA.4 consisting of 28 students obtained by simple cluster
random sampling technique. The instrument used in this research
is using the questionnaire and test. The data analysis technique used
is the linear regression test. From a hypothesis test, t-count > t-table
is 4,003> 1,710, then HO is rejected, and Ha accepted. So it can be
concluded that there is a positive influence of applying the Brain-
Based Learning (BBL) approach to students’ mathematical
connection ability with a considerable influence equal to 37.5%.
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INTRODUCTION

The teacher plays an important role in the
learning process because it is responsible
for encouraging, guiding, and providing
learning facilities for students to obtain
learning outcomes following expectations
(Supriadie & Darmawan, 2012; Saragih, 2008)

This is far from being expected, based on
the fact that students still have difficulty
understanding mathematics. The factors
that cause difficulties based on the
analysis of student answers are that
students are not capable of mastering
concepts, a combination of concepts, and
skills in completing (Rumasoreng &
Sugiman, 2014; Jamal, 2019).

One solution to this problem is learning
using the Brain-Based Learning approach
because in BBL, learning mathematics
provides opportunities for students to hone
thinking skills, especially mathematical
thinking skills, including high-level
mathematical thinking skills.

This means that there is a learning process
in the education system that involves
teachers as educators and students as
students, which are commonly referred to
as teaching and learning activities.

Romberg (2016) states several aspects of
higher thinking, namely mathematical
problem solving, mathematical
communication, mathematical reasoning,
Thus,

learning using the Brain-Based Learning

and mathematical connections.
(BBL) approach in mathematics learning
provides students opportunities to hone
their mathematical connection skills.

Learning is an activity or effort made by
the teacher so that
Teachers play an important role in the

students learn.
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learning process because they are tasked
with encouraging, guiding, and providing
learning facilities for students to obtain
learning outcomes that are in line with
expectations (Supriadie & Darmawan,
2012; Saragih, 2008).

The ability to connect mathematics is one
component of the basic skills that students
must have in learning mathematics. Linto
et al. (2012) say that the ability to connect
mathematics 1s the ability to relate
mathematical concepts to one another,
with other fields of study,

applications in the real world.

or with

Based on the observations that researchers
have done, many students think that
learning mathematics 1is difficult, even
though mathematics is one of the most
important sciences to learn because it is
related to everyday life. According to
Hendriana & Soemarmo (2014), everyone
in their life activities will be involved with
mathematics, starting from simple and
routine forms to complex ones. These
activities include counting and counting,
two examples of routine and simple math
activities, almost done by everyone.

Therefore, students' ability to make
mathematical connections itself is very
important for conceptual understanding

(Anthony & Walshaw, 2009).

This is in line with the objectives of
learning mathematics in schools according
to the 2006 Ministry of National Education
1)

concepts, explain the relationship between

are: understand  mathematical
concepts and apply concepts or algorithms,
in a flexible, accurate, efficient and precise
manner, in problem solving, (2) wuse
reasoning on patterns and properties,

perform mathematical manipulation in



making generalizations, compile evidence,

explain mathematical ideas and
statements, (3) solve problems which

include the ability to understand problems,

or

mathematical design models, solve models,
and interpret the solutions obtained, (4)
communicating ideas with symbols, tables,
diagrams or other media to clarify
situations or problems, and (5) having an
attitude of appreciating the usefulness of
life,

attention,

mathematics in namely having

curiosity, and interest in
learning mathematics, as well as being
resilient. Confident n

problems ”(Depdiknas, 2006).

solving

This i1s following what is formulated by
NCTM (in Anandita, 2015) regarding the
standard abilities students must have in
learning mathematics, namely problem

solving skills, reasoning skills,
communication skills, and the ability to
make connections (connection), and

representation capabilities.

The ability to connect mathematics is one
component of the basic skills that students
must have in learning mathematics. The
ability to connect mathematics is the
ability to relate mathematical concepts to
one another, with other fields of study, or
with applications in the real world (Linto
et al., 2012).

Prior to the research, researchers
interviewed on November 29, 2016,
regarding the students' mathematical
connection ability. The information

obtained from the interview results shows
that students are less enthusiastic about
learning mathematics because they still
think mathematics is complicated. The
teacher acknowledged that the lecture
method's learning was still dominated by
giving questions and working on students'
The result is that
it difficult to face

practice questions.
students will find
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application questions or questions that are
different from those exemplified by the
Students' ability to
mathematics 1s still low; there are still

teacher. connect

many students who lack confidence in their
abilities; they prefer to cheat rather than

do it themselves according to their
abilities.
To 1improve students' mathematical

connection skills, a good thinking ability is
needed. Therefore, in the learning process,
the teacher must use a learning approach
that can develop students' ideas and ideas
to improve their mathematical connection
skills. Teachers should pay attention to one
important thing in the human body whose
abilities have been under-optimized,
namely the brain. This is because in
teaching mathematical connection skills, it
1s necessary to balance the right brain and
left brain so that learning becomes more

effective.

Effective learning is effective learning that
can balance the potential of students' right
brain and left brain. If education in the
classroom does not involve these two brain
there will be a cognitive
the

potential for one part of the brain to be

functions,
imbalance in students, namely
weakened due to not using the function of
that part of the brain (Lestari, 2014).
Therefore, we need a learning approach
that can optimize the brain's work and
improve students' mathematical
connection skills, namely a brain-based

learning approach.

Learning using the Brain-Based Learning
approach learning  mathematics
provides opportunities for students to hone

in

thinking skills, especially mathematical
thinking skills, including high-level
mathematical thinking skills. This
following what was said by Istianah (2013),

1s

that learning mathematics must provide



opportunities to learn to  think

mathematically.

Based on the explanation above, it is hoped
that applying the Brain-Based Learning
(BBL) approach can improve students'
mathematical connection skills. Therefore,
researchers are interested in researching
"The Effect of the Application of Brain-
Based Learning (BBL) Approach on
Students' Mathematical
Ability."

Connection

The formulations of the problems to be
assessed in this research are (1) How do
students respond to the application of the
Brain-Based Learning (BBL) approach (2)
How are the students' mathematical
connection skills after applying the Brain
Based Learning (BBL) approach (3) Is
there an effect of the application of the
Brain Based Learning approach on the

mathematical connection ability?.

LITERATURE REVIEW
The BBL approach

The Brain-Based Learning (BBL) approach
can be interpreted as a brain-based
learning approach. Brain-Based Learning
(BBL) (Jensen, 2008) is learning that is
aligned with how the brain is naturally
designed to learn with seven design
learning stages, namely: pre-exposure,
preparation, initiation and acquisition,

elaboration, incubation, and memory
entry, levers. , Grace and Integration. In
line with this, Sapa'at (in Yulvinamaesari,
2014) states that Brain-Based Learning is
learning based on the structure and
workings of the brain, so that the work of

the brain can be optimal.

According to Awolola (Al'Azzy & Budiono,
2008), Brain-Based Learning (BBL) is
student-centered learning, and the teacher
as a facilitator plays a role in supporting

69

student cognition. This means that the
Brain-Based Learning (BBL) approach is
written to the student center. Three main
in the
application of the Brain-Based Learning
(BBL) approach, namely: creating a
learning environment that challenges

strategies can be developed

students' thinking abilities, creating a
pleasant learning environment, creating
active and achieving learning situations
for students (Zarkasyi, 2015).

There

implementation

are seven stages in the
of the Brain-Based
Learning (BBL) approach proposed by

Jensen in his book, namely: (Jensen, 2008)

a. Pre-exposure stage
The pre-exposure phase is where you
give your brain a review of new learning
before it really digs any further. This
stage will help the brain build a better
conceptual map.
b. Preparation phase
The preparatory stage is the phase in
creating curiosity and pleasure
c. Initiation and Acquisition Stage
The initiation and acquisition stages
focus on the learning content. This stage
1s the stage of creating connections or
when the neurons "communicate" with
each other.
d. Elaboration Stage
The elaboration stage is the processing
which i1s making intellectual
The
elaboration stage provides the brain
with  the opportunity to
investigate, analyze, test, and deepen
learning

stage,

impressions about learning.

sort,

e. Incubation stage and entering memory
The
phases emphasize the importance of

incubation and memory entry

rest and repetition times because the
brain learns most effectively over time,
not immediately over time. At this



stage, it takes time to relax, to stabilize
attention and emotions.

f. Verification and confidence checking
stage
The checks whether the
students understand the material that

teacher

has been studied or not. Students also
need to know whether they have
understood the material or not.
. Celebration and Integration Stage
The celebration and integration stage is
a very important stage, especially for
engaging emotions. This stage instills
all the significance of a love of learning.
The celebration and integration stage is
an exciting, cheerful, and fun stage
Mathematical Connection Capability

According to NCTM (in Rizka, et.al, 2014),
mathematical connections can see, use,
and make connections between
mathematical ideas and contexts outside
mathematics to build mathematical
understanding. Mathematical connection
indicators can link mathematics in the
interactions between mathematical topics,
connect mathematics with other sciences,

and interest in their own experiences.

Mathematical connection ability indicators
include: (House and Coxford, 1995)

1) Connecting conceptual and procedural
knowledge.

2) Using math in other topics.

3) Using mathematics in life activities.

4) See mathematics as an integrated unit.

5) Applying mathematical thinking skills
and making models for solving problems in
other subjects, such as art,
psychology, science, and business.

music,

6) Knowing the connection between the
topics in mathematics.

7) Recognizing various representations for
the same concept.
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METHODS

In this study, the population of all class
academic year was 264 students, and the
sample in this study was class, totaling 28
students. The sample was determined by
using a simple cluster random sampling
Cluster
cluster

technique. Simple Random

Sampling or simple random
samples, 1s a sampling that is carried out
on research units or elementary units of
the population grouped into clusters called
clusters (Nasehuddien & Manfaat, 2015).
A sampling of the groups that will be
sampled is carried out randomly, provided
that the groups in the population have
homogeneous characteristics. As for what
1s randomized, the class, not the students,

the cluster, and random.

The research method used in this research
methods
studies).  Quantitative
research (Hidayah, 2015) is a means of

is  quantitative  research

(experimental

testing the objective theory by examining
the
variables.

relationship between measurable

The research design used in this study is
One-Shot Case Study Design. One-Shot
Case Study Design (Zarkasyi, 2015) is a
study conducted in a given treatment or
treatment group, then the results are
observed. In this study, the treatment is
the independent variable (BBL approach),

and the results observed are the dependent

variable (Mathematical Connection
Ability).
X —mm» Y
Information:
X = Brain Based Learning (BBL)
approach

Y = Math connection ability
— = Influence

The data collection techniques used in this

study were questionnaires and test



administration. A  questionnaire or
questionnaire (Sugiyono, 2013) is a data
collection technique that is done by giving
a set of questions or written statements to
respondents to answer. This questionnaire
1s used to obtain data on how students
respond to mathematics learning by
applying the

approach.

Brain-Based Learning

The questionnaire assessment technique
in this study uses a Likert scale which is
divided into five scales arranged in stages,
starting from "Strongly Agree (SS)", "Agree
(S)", "Doubtful (N)", "Disagree (TS). ) ”,
And® Strongly Disagree (STS) "or can be
arranged otherwise (Siregar, 2010).

The test (Baskoro & Wihaskoro, 2014) is a
series of questions or exercises used to
measure skills, knowledge, intelligence,
talents possessed by

individuals or groups. This test aims to

abilities, or

obtain data about students' mathematical
connection skills after applying the Brain-
Based Learning (BBL) approach.

Research and

Participants

Design, Site,

The time needed in this research starts
from the preparation stage to preparing
the report, namely for five months from
January to May 2017. The research design
used in this study is One-Shot Case Study
Design. One-Shot Case Study Design
(Zarkasyi, 2015)

Design is a study conducted in a given
treatment group, then the results are
observed. Treatment is independent and
the outcome is the dependent variable. The
paradigm in this study is illustrated as
follows. (Zarkasyi, 2015)

X O

Research design

Information :

X = Treatment / treatment given
(Independent  variable /  BBL
approach)

O = Postes (Observed dependent variable /
mathematical connection ability).

RESULT AND DISCUSSION

Student Responses to the Application
of the Brain-Based Learning (BBL)
Approach

In this study, finding out how many
students respond to the application of the
Brain Based Learning (BBL) approach was
carried out by providing a questionnaire
consisting of 7 components (Pre-Exposure,
Preparation, Initiation, Elaboration,
Incubation, Verification, Celebration and
Integration) and 11 indicators. With a total
of 22 statement items. The questionnaire
was distributed to 26 students in the

experimental class.

The data description from the distribution
of student response questionnaires to the

N Minimu Maximu Mean  application of the Brain Based Learning
. . = = (BBL) approach can be seen in the
emampuanKone 2 68.557 . .
tees Mk s 4750  87.50 ; following table:
Valid N (listwise) 2 Table 1

Research Design

This study uses a One-Shot Case Study
Design research design. According to
Zarkasyl (2015), One-Shot Case Study

BBL Approach Statistics

Based on table 1, it is known that the
student response to the application of the
Brain-Based Learning (BBL) approach
with the number of respondents (N) as
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many as 26 students obtained a minimum
score of 61, a maximum score of 82, and an
average score of 75.35.

The recapitulation of student response
questionnaire data to the application of the
Brain-Based Learning (BBL) approach
based on each indicator can be described in
the form of a bar chart as in Figure 1.

100% 83% 82% 089%
son o 73%60% 678%74979%  790,80%

60% 55%
40%
20%

0

-« N N & 1N O N 0 O O =

r

X

Indicator

Picture 1
Student Response Diagram

The bar chart image above shows the
percentage of each student response
indicator to applying the Brain-Based
Learning (BBL) approach. The highest
percentage lies in the 11th indicator,
which is like learning. Meanwhile, the
lowest percentage lies in the 8th
indicator, which is having sufficient
time to record material.

Students' Mathematical
Connection Ability after applying
the BBL Approach

Students' ability to connect
mathematics is obtained from the
results of tests carried out when the
learning material about trigonometry
has been taught, supported by the BBL
approach. The test consisted of 8
description questions given to 26
students in the experimental class,
namely. The following are the results of
calculating the descriptive statistics of
the posttest scores obtained by the
students

Table 2
Statistics of Students' Mathematical
Connection Ability

72

N Minimu Maximum Mean

m
Pendekatan

BRL 26 61 82 75.35
Valid N

(listwise) 26

From Table 2, it can be seen that the
minimum score for student test results
1s 47.50, and the maximum score
obtained by students is 87.50, and the
average value is 68.5577.

The following is a recapitulation table
and a bar chart for the test results based
on the percentage of students' math
connection ability test results on each of
the indicators described.

Table 3
Recapitulation of Students'
Mathematical Connection Ability Test

Results
No indicator presenta
tion

1 using connections between 68%
math topics

2 using connections between 68%
math topics with other
sciences

3 use mathematics in solving 69%
problems in life

Average 68,33%

The data above shows that the average
percentage of students' ability to use
connections between mathematical
topics, use connections between
mathematics and other sciences, and
use mathematics in solving problems
related to everyday life is 68%. This can
be interpreted that the mathematical
connection ability after using the Brain-
Based Learning (BBL) approach on the
subject of trigonometry is in a good
category.

The recapitulation of the students'
mathematical connection ability test
results is then depicted in the form of a
bar chart, as shown in Figure 2.



70%
69%

68%
67%
66%
65%
1 2 3

Indicator

Figure 2 Student Mathematical
Connection Ability Diagram

The bar chart above shows the
percentage of each indicator of a
student's mathematical connection
ability after the Brain-Based Learning
(BBL) approach is applied. The highest
percentage lies in the 3rd indicator,
which uses mathematics to solve
problems related to everyday life. While
the lowest rate does not exist because in
the 1st and 2nd indicators, the
percentage value is balanced or the
same, so 1t can be said that students'
ability to use connections between
mathematical topics and use
mathematical connections with other
sciences is balanced.

The data normality test is a test
conducted to determine whether the
research data is spread normally or not.
The normality test in this study used
the Shapiro-Wilk test because the
sample size was less than 50 people.

Table 4
Test of Normality

Shapiro - Wilk

Statistic df sig
Unstandarized .968 26 577
Residual

The homogeneity test is carried out to
determine whether the data distributed
as a result of the research is
homogeneous or not. The results of the
homogeneity test using IBM SPSS
Statistics 20 can be seen in Table 5

Table 5
Test of Homogeneity of Variances
Mathematical Connection Ability

Levene Df1 Df2 Sig.
Statistic
2.451 7 13 .077

From Table 5, it is known that the
significance value is 0.077. Because the
significance value is 0.077> 0.05, it can
be concluded that the research data is
homogeneous

Linearity test aims to determine
whether the two variables have a linear
or not significant relationship. The
results of the linearity test using IBM
SPSS Statistics 20 can be seen in Table
6.
Table 6
ANOVA Table

Sunof df Mean f sig
Squares Sguare

3096.955 12 258.080  2.012  .113
1907.804 1 1907.804 14.872 .002
1189.151 11 108.105 .843 .607
1667.708 13 128.285

4764.663 25

Based on Table 6, it can be seen that the
significance value (linearity) is 0.002
because the significant value is 0.002
<0.05, it can be concluded that the
variables of the Brain-Based Learning
(BBL) approach and the mathematical
connection ability variable have a linear
relationship.

Tabel 7
Coefficient
Model Unstandariz stand t sig
ed arize
Coefficients d
Coeffi

cients




B Std. Beta
Erro
r
(Consta - 31.5 - .081
nt) 57.4 48 1.821
51
X 1.51 .379 .633 4.003 .001
9
The regression equation is as follows:
Y =a+bX
Y =-57,451 + 1,519X
Y =1,519X
Information:
Y = Student's mathematical connection
ability
X = Brain-Based Learning (BBL)
approach

From this equation it can be interpreted
that the variable regression coefficient
of the Brain-Based Learning (BBL)
approach is 1.519; it means that if the
Brain Based Learning (BBL) approach
has increased by one time, then the
students' mathematical connection
ability (Y) will increase by 1.519.

To find out how much the contribution
of the Brain-Based Learning (BBL)
approach variable to the student's
mathematical connection ability
variable, it can be seen in Table 8 below

Tabel 7
Model Summary

Mode R R Adjuste  Std

1 Squar d R Error of
e Square the
Estimat
e
1 .633  .400 .375 10.910

a

a. Predictor (Constant) Pendekatan BBL
b. Dependent Variable

Based on Table 8, the Adjusted R Square
value is 0.375. Furthermore, the coefficient
of determination is tested using the

formula:

KP=r2x 100%
KP =0.375x 100%
KP =37.5%

From the results of these calculations, the
coefficient of determination was 37.5%.
This means that the Brain Based Learning
(BBL) approach variable contributes to

students' mathematical
skills by 37.5% and the
remaining 62.5% is determined by other

improving
connection

factors.

Hypothesis testing

Hypothesis testing is a test that aims to
determine whether there is an effect of the
application of the Brain-Based Learning
(BBL) approach on students' mathematical
connection abilities. Hypothesis testing in
this study uses a simple regression test by
looking at the t value with the criteria for
rejection or acceptance of the hypothesis as
follows.

a. If the value of t count <t table, then HO
1s accepted

b. If the value of t count> t table, then HO
1s rejected

Based on Table 7, the t value 1s 4.003 with
the t table value for a = 0.05 and dk = n-2,
which is 1.710.This shows that the value of
t count> t table is 4.003> 1.710, then HO is
rejected. and Ha accepted. So it can be
concluded that there is an effect of the
application of the Brain-Based Learning
(BBL) approach on students' mathematical
connection abilities

Based on the results of data analysis
responses to the
BBL approach in

regarding student
application of the
mathematics learning, the minimum score
was 61 and the maximum score was 82,
and the average score was 75.35. In the
student response questionnaire, several
components of the BBL approach are
namely

measured, pre-exposure,

preparation, initiation and acquisition,

elaboration, incubation and memory entry,



verification, celebration, and integration,
each of which has indicators.

Based on the study results, the average
percentage of student responses from all
indicators was 76%, so it can be interpreted
that the responses to the
application of the BBL approach are in a
strong category. The highest percentage of
response to
applying the BBL approach lies in the 11th

students'

each student indicator
indicator, namely liking learning, with a

percentage of 89%.

As stated by Zarkasyi (2015: 61) that three
main strategies can be developed in the
BBL approach, namely: creating a learning
environment that challenges students'
thinking abilities, creating a pleasant
learning environment, creating active and
meaningful learning situations for
students. Because learning by applying the
BBL approach can create a pleasant
learning environment, students also like
the learning. It is in line with Nuraeni
(2019) obtained the

highest average score, which lies in the

research, which

indicator that students like and feel happy
during the learning process.

Meanwhile, the lowest percentage of each
to the
application of the BBL approach lies in the

student response indicator
8th indicator, which is having sufficient
time to record material with a percentage
of 67%. This may be due to the short
duration of the Teaching and Learning

Activities (KBM).

After the researcher applied the BBL
approach to the experimental class, then,
the tested the
mathematical connection ability. The test

researcher students'
results obtained a minimum value of 47.50
and a maximum value of 87.50, and an
average value of 68.5577. The ability of
to
measured from the aspect of the connection

students connect mathematics 1s
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between mathematical topics with
indicators, namely using connections
between mathematical topics  (root

numbers, ranks, and logarithms), aspects
of connection with other disciplines with
indicators, namely using connections
between mathematics and other sciences
(physics material displacement distances,
resultant force), and aspects of connection
with everyday life with indicators, namely
using mathematics in solving problems

related to everyday life.

Based on the study results, the average
percentage of
connection ability in using connections
mathematical

students' mathematical

between topics, using
connections between mathematics and
other disciplines, and using mathematics
in solving problems related to daily life,
was 68%. This can be interpreted that the
mathematical connection ability after
using the BBL approach on trigonometry is

in a good category.

The highest percentage of each indicator of
students' mathematical connection ability
lies in the 3rd indicator, which is using
mathematics to solve problems related to
daily life, with a percentage of 69%. There
was no lowest percentage of the students'
mathematical connection ability indicators
in this study because the 1st and 2nd
indicators obtained the same percentage of
68%. This means that students' ability to
connect between mathematical concepts
and connecting mathematics with other
disciplines is the same. Meanwhile, the
ability of students to connect mathematics
with everyday life is superior. This is in
line with research conducted by Amin
(2016), which revealed that the indicator of
students 'mathematical connection ability
is superior, namely connecting
mathematics with everyday life with a

large percentage of 98.92%, which shows



that students' ability to connect

mathematics to life very good every day
CONCLUSIONS AND IMPLICATIONS

a. Conclusion
Based on the results of the research, data

analysis, and discussion that has been
carried out, namely regarding the effect of

the application of the Brain-Based
Learning (BBL) approach on the
mathematical connection ability of

students on trigonometric material, the
following conclusions are obtained:

1. Student responses to the Brain-Based
Learning (BBL) approach are in the
strong category. This means that

with  the

application of the Brain Based Learning

(BBL) approach gets a positive

response, the stages carried out in the

learning  mathematics

BBL approach can be followed and
accepted by students well.

Students' mathematical connection
ability after applying the Brain-Based
Learning (BBL) approach is in a good
category. This means that students can
connect the topics of mathematics,
with other fields of
science, and mathematics with everyday
life
supported by the BBL approach in the

mathematics

In trigonometric material well

learning process.

b. Implication

The suggestions that the researcher wants
to convey after conducting this research
are as follows:

1. For Students.

Students should further improve their
mathematical connection skills and not
quickly forget the teacher's subject matter
because it will be useful for learning the
further subject matter.
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2. For Teachers.

Teachers should  understand  the
importance of mathematical connections
for students because mathematical
connections are one of the basic abilities
students must have in learning
mathematics. The Brain-Based Learning
(BBL) approach can be used as an
innovation and alternative learning to
implement mathematics learning.

3. For Schools.

The school is expected to start encouraging
teachers to use innovative, creative, and
fun learning approaches such as the Brain-
Based Learning (BBL) approach in
mathematics and other fields of study to
make the learning process more
meaningful. Also, more attention is paid to
the completeness of the facilities and
infrastructure to support learning.
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