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Abstract
This study aims to compare the Brain-Based Learning (BBL) and Somatic Auditory Visual and
Intellectual (SAVI) learning models based on brain gym in an effort to improve student learning
outcomes and retention. This study was experimental research with a Quasi-Experimental design. The
population of this study totaling 62 people, using the BBL learning model for as many as 22 people
and using the SAVI learning model for as many as 22 people. Data analysis used a t-test with SPSS
for windows 22.0. The results showed that the average score of the pretest, posttest, and retest of the
BBL class was greater than that of the SAVI class. The t-test analysis obtained a significance value of
0.026 <0.05 for learning outcomes and a significance value of 0.32 <0.05 for student retention. So it
can be concluded that there is a significant difference between learning outcomes and retention in the
BBL and SAVI learning models which affect learning outcomes and student retention in learning.
Keywords: BBL, SAVI, Learning Outcomes, Retention

1. Introduction
Biology learning can drive the students in achieving their learning goals. One of the
objectives of the learning process is learning outcomes. Each process of assessing learning
outcomes provides information to teachers on student progress in the learning process and
make it easier for teachers to see the achievement of the learning process (Lubis &
Simatupang, 2014; Widiana et al., 2017). The learning process includes facilities and
infrastructure for creating the learning situations were enabling the achievement of learning
objectives, one of which is the learning model (Fajriati et al., 2017). The achieved learning
goal is influenced by several internal factors in which one of those is retention. Many views
refer to the way biology teachers teaching which is currently considered to emphasizing
mastering concepts without considering how to dominate a concept in a way that is fun and
easy for students to understand so that the material obtained can be absorbed and attached
to long-term memory (retention ) of the students (Bahri et al., 2019).
Good retention is the students’ need to learn more optimally. This thing can be
observed in the students’ learning outcomes as well as the assignment of the material that
has been studied (Woolfolk, 2010). Retention plays a role in permanent changes in behavior
as a result of learning. Student retention can be increased by involving students actively in
the learning process (Lubis & Simatupang, 2014; Trilipi et al., 2019). Therefore, good
retention power will make students achieve good learning outcomes. However, the facts in
the real learning situation show that not all students have good retention power. Ideal
education is an education which the students who are learning by maximizing the abilities
students have.
Based on preliminary observations carried out at SMP Negeri 2 Rasau Jaya,
students' memory of the science obtained learning material is currently low. This was seen
when the science teacher asked students some questions during learning about what has
been previously learned in the last meeting. Less than 50% of students could answer these
questions, but most students were not able to recall and answered the questions related to
the material. The large number of biology materials that require real understanding made
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students remember the concepts to answer the questions they are learning (Fatmawati et al.,
2019). In every learning process, retention plays an important role as a result of what has
been learned to improve student learning outcomes (Nurwidodo, 2016).
Memory is closely related to the ability of a person’s brain. The working mechanism of
the brain is a major part of memory reception and storage. The more often the brain is
trained, the memory or retention will increase (Nuryana & Purwanto, 2010). The working
mechanism of the brain can be stimulated through light movements that involve body
movements such as brain exercise or what is called a brain gym. Light movements in the
brain gym involve more hand movements (Pramesti et al., 2018). The level of concentration
in children before and after being given the brain gym intervention has a significant difference
seen from the results of the average student concentration level test (Handayani &
Corebima, 2017). The same research was also carried out by Nuryana and Purwanto which
resulted that the brain gym has high effectiveness in increasing student concentration in
terms of student learning outcomes (Nuryana & Purwanto, 2010). The brain gym in this study
uses light movements that are relatively easy to follow. Hand and foot movements in the
brain gym can also be used to convey material on the system of motion, especially on the
concept of joints and the names of bones.
The implementation of a brain gym in learning requires an appropriate learning
model. Learning models that involve brain activity can affect improving student learning
outcomes. Based on research conducted by Fajriati student learning outcomes increased by
providing the Brain-Based Learning method based on a brain gym (Fajriati et al., 2017). Not
only that, methods that involve brain and body activity can also be used in the Somatic
Auditory-Visual and Intellectual (SAVI) model. The SAVI learning model involves more bodily
activities. SAVI makes students more active so that learning is more meaningful (Wijayanti et
al., 2013). The approach to the SAVI learning model based on the brain gym carried out by
Fiah and Rinaldy (2015) resulted that there is a significant effect on cognitive learning
outcomes in science learning seen from the increase in students' pretest and post-test
scores.
The implementation of this model involves a brain gym (brain gym) to help the brain
work better. This study uses a learning model based on thinking and sensory tools, namely
Somatic Auditory-Visual and Intellectual or SAVI based on brain exercise to increase
physical activity and student brains in a learning process. Based on the description above,
this study aims to compare the two learning models to see the differences in learning
outcomes and retention of students who use the brain gym-based BBL learning model with
the brain gym-based SAVI on the movement system material.
2. Method
The current study used Quasi-Experimental with Nonequivalent Control Group
Design. The population in this study were 62 students of class VIII SMP Negeri 2 Rasau
Jaya in the academic year 2019/2020. Homogeneity test results showed the population is in
a homogeneous state. Sampling was carried out by simple random sampling. The sampling
was randomly selecting class VIII A as the experimental class 1, using the brain gym-based
BBL model and class VIII B as the experimental class 2, using the brain gym-based SAVI
model. The data collection used 15 questions of cognitive test instrument for learning
outcomes and 20 questions of student retention test. The test instrument was in the form of
multiple-choice questions. Data analysis consisted of the analysis of prerequisite tests and
hypothesis tests. The analysis prerequisite test included the average value (mean), normality
test, and homogeneity test, as well as hypothesis testing using the t-test.
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3. Result and Discussion
Results
Average Value of Learning Outcomes and Student Retention
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Figure 1. Recapitulation of the Average Value of Experiment Class 1 and Experiments 2
Based on Figure 1, the average value of the pretest, post-test, retest value, learning
outcomes, and retention power in the two experimental classes gained different results. It
can be seen that there is a decreasing value in the average retest value compared to the
post-test value. This is due to the student’s forgetfulness because the retest was held 2
weeks after the post-test was given (Hasanah et al., 2017). Forgetting is a common
occurrence because of human limitations in remembering (Jayalakshmi & Annakodi, 2013).
Thus, doing a retest in a period where students have received some new material while in
learning, the new material can be a factor that affects recall of material that has been stored
in memory (Hasanah et al., 2017). The retention power value is the value obtained from the
results of the repetition of the test for 2 weeks after the post-test is carried out (Fausan &
Pujiastuti, 2017). This value is generated from the retest value reduced by the post-test value
(Trilipi et al., 2019). The mean value of pretest, post-test, retest, gain, and retention power in
the experimental class of BBL was greater than that of the experimental class SAVI. The
average pretest score for the BBL class was 53.68, while the SAVI class was only 49.09. The
average post-test score in the BBL class reached 83.45 while in the SAVI class only got an
average score of 67.72 and on the retest value the BBL class got an average score of 69.54
while in the SAVI class it was 51.13. Measuring the Difference in Learning Outcomes.
The measurement of differences in learning outcomes using gain value data through
several stages of analysis. The first stage was the normality test using the Shapiro Wilk
analysis with the following results (Table 1):
Table 1. Normality Test of Learning Outcomes
Class
BBL
SAVI

Statistic
,940
,930

Shapiro Wilk
Df
22
22

Sig
,197
,125

The normality test result of student learning outcomes for the BBL class had a
significance value of 0.197 and the SAVI class had a significance value of 0.125. The
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significant number in the BBL class is greater than 0.05 (0.97> 0.05) and the significance
level in the SAVI class is greater than 0.05 (0.125> 0.05). Both classes have normally
distributed data. Further data analysis was carried out by the homogeneity test. Homogeneity
test data can be seen in the following table (Table 2):
Table 2. Learning Outcomes Homogeneity Test
Statistic
,001

df1
1

df2
42

Sig.
,982

Based on the homogeneity test, the significance coefficient value is greater than the
significance level (0.982> 0.05) so that it can be concluded that all data are homogeneous.
The next step of analysis is to test the hypothesis with the t-test with the following results
(Table 3):
Table 3. Learning Outcomes T-test Table
CLASS
BBL
SAVI

N
22
22

Learning
f
Outcomes
Equal
variances
assumed
,001
Equal
variances not
essumed

Mean
29,7727
18,6364
sig

Std. Deviation
15,14040
16,84254

Std. Error Mean
3,22794
3,59084

t

df

Sig (2tailed)

Mean Difference

2,306

42

,026

11,13636

2,306

41,532

,026

11,13636

,982

The value of Sig. Levene’s Test for Equality of Variances is 0,982> 0,05 it can be
interpreted that the data variance of the two classes is homogeneous or the same. So that
the interpretation of the results table is guided by the value of Equal Variances Assumed.
Based on the table above, it is known that the value Sig. (2-tailed) is 0,026 < 0,05 then based
on decision making in the independent sample t-test it can be concluded that Ho is rejected
and Ha is accepted. Thus that there are differences in learning outcomes for the BBL and
SAVI classes.
Retention Power Measurement
After obtaining the average value of retention power, analysis testing was carried out
through several stages. The first stage was the normality test using the Shapiro Wilk
analysis. The results of the normality test are presented in the following data (Table 4):
Table 4. Normality Test Retention Power
Class
BBL
SAVI

Statistic
,931
,874

Shapiro Wilk
Df
22
22

Sig
,129
,069

Based on table 4.5, the normality test results obtained from the retention power of the
BBL class have a significant number of 0.129 and the SAVI class has a significant number of
0.069. The significance level in the BBL and SAVI classes is greater than the significance
level (0.05). Therefore, both classes have normal data, then it will be followed by a variance
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homogeneity test to see whether the two data are homogeneous or not. The homogeneity
test data is presented in table 5.
Table 5. Retention Power of Homogeneity Test
Statistic
1,114

df1
1

df2
42

Sig.
,713

Based on the homogeneity test on the retention power for the BBL and
SAVI classes, the significance value obtained is greater than the significance level (0.713>
0.05). So it can be concluded that the retention power between the BBL and SAVI classes is
homogeneous. After it was known that the data is normal and homogeneous, then a
hypothesis test would be carried out, namely the t-test.
Table 6. Retention Power of T-test Table
Class
BBL
SAVI

N
22
22

Retention
f
Power
Equal variances
assumed
,137
Equal variances
not essumed

Mean
83,7772
76,0471
sig

Std. Deviation
11,11239
11,98755

Std. Error Mean
2,36917
2,55576

t

df

Sig
(2tailed)

Mean Difference

2,21

42

,032

7,73009

2,21

41,761

,032

7,73009

,713

The sig value of Levene's Test for Equality of Variances is 0.713> 0.05, it means that
the data variance of the two classes is homogeneous or the same. So that the interpretation
of the results table is guided by the value of the Equal Variances Assumed. It is known that
Sig. (2-tailed) value is 0.032 <0.05, so based on decision making in the independent sample
t-test it can be concluded that Ha is accepted and Ho is rejected. Thus, there is a difference
in retention power for the BBL and SAVI classes.
Discussion
Learning Outcomes
Learning is the result of what is learned from a learning objective which can be said
as a wanted learning outcome (Kawuri et al., 2019). Learning outcomes can be in the form of
behavior changes that occur after participating in the teaching and learning process
according to educational goals. Learning outcomes can be influenced by the application of
the learning model given during the learning process. The problem in this present study is
seeing how the differences in learning outcomes using two different brain gym-based
learning models, namely Brain-Based Learning (BBL) and Somatic Auditory-Visual and
Intellectual (SAVI). Experiment class 1 used a brain gym-based BBL model wherein the
preparation stage students prepared to receive learning, paid attention to perceptions and
indicators as well as learning objectives, and responded to teacher questions. However,
before learning begins, the teacher gave students practice questions as a pretest to measure
students' initial abilities. After that, the teacher provided an explanation of the movement
system material to students. Students were given a presentation of the motion system
material, and gave worksheets. To stimulate the students’s brains, the teacher provided brain
exercise exercises that each student must do students' the brain twice. After learning ended,
the teacher provided feedback to students and provided practice questions in the form of
post-test questions to measure students’ abilities after being explained the material and brain
exercise exercises.
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Based on the research that has been carried out in the experimental class 1 with the
brain gym-based BBL model, the average gain value is 29.77. While the experimental class 2
with the brain gym-based SAVI model obtained an average gain value of 18.63. These
results indicate that the provision of the BBL learning model has a higher average value than
the SAVI learning model. So it can be said that the provision of the BBL model has more
effect on learning outcomes.
The implementation of the brain gym-based learning model that has been carried out
has an influence on students' understanding of the material given. This can be observed from
the post-test results that achieved mastery (86%) for the BBL learning model and (54%) for
the SAVI learning model. This proves that the brain gym that is carried out can refresh the
physical and mind of students after undergoing the learning process which results in fatigue
and tension in the brain which results in a decrease in student learning concentration
(Handayani & Corebima, 2017). Brain gym is a brain stretch that is done by stimulating brain
waves through light movements with games such as hand and leg exercises, which requires
a high enough concentration in its implementation (Pramesti et al., 2018). Learning models
that involve brain activity can affect improving student learning outcomes. Student learning
outcomes increased by providing a brain gym-based Brain-Based Learning model (Fajriati et
al., 2017). Brain-Based Learning or brain-based learning is where brain function and its role
in learning are used (Faidi, 2013).
The Brain-Based Learning model considers how the brain works while retrieving,
processing, and interpreting information that has been absorbed. This can be seen from the
results of the post-test. This learning model can facilitate brain performance so that learning
can be done naturally (Widiana et al., 2017). Brain-based learning helps to optimize the work
of the brain by creating learning environments that challenge students’ thinking skills, create
pleasant learning environments, and create active and meaningful learning situations for
students. One of the important points in BBL-based learning is meaningful learning for
students (Gozuyesil & Dikici, 2014). The learning process that involves the activation process
of students makes learning fun. This happens because students will play a role in it and can
develop their potential. BBL is a learning model related to how the brain works naturally in
learning (Kartikaningtyas et al., 2017). This supports the provision of a brain exercise activity
that can increase the brain’s performance at work. The use of the BBL model is also felt
(Prastuti et al., 2019) which can improve completeness and learning activities of class XI MIA
1 SMA Negeri Boyolali by proving that the test results of the cycle I and cycle II have
increased according to the predetermined success indicators. This also happens when the
research was carried out that the post-test results (tests after learning) have increased.
Brain-based learning shows a more optimal level of understanding of learning and can show
high creative thinking skills compared to conventional learning models (Widiana et al., 2017).
In the learning process, this model provides opportunities for students to recall some
of the materials contained in brain exercise movements. This study is in line with previous
research who says that in the BBL model, the views and goals of students' body movements
rely on cognitive theory (Handayani & Corebima, 2017). This supports the cognitive
enhancement of student learning outcomes in the research that has been done. Based on
the learning syntax according to (Jensen, 2008), relaxation can be included in the incubation
and verification stages. At the incubation stage, students are given brain exercises in a
standing position. Meanwhile, at the verification stage or re-checking students do brain
exercises in a sitting position. This can support that the BBL model has a higher yield than
the SAVI model.
The implementation of the SAVI model based on brain exercise also gave quite good
results, but the completeness rate of the post-test score of this model was not higher than
the completeness in the BBL model. This model helps students in practicing body
movements due to the simulation stages in learning. The real simulation stages in the SAVI
learning model are given brain exercises which can help students to apply the theory that
has been given. Brain-based learning helps students optimize their brains to think and seek
knowledge through an active learning process so that student learning is more meaningful
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(Lidiastuti et al., 2019). It can also help create a relaxed learning environment to create an
optimal learning environment emotionally and socially (Salem, 2017).
The results of this study are in line with Mustiada's (2014) research which states that
there is a positive influence on brain-based learning models on science learning outcomes.
The application of brain-based learning can improve the mathematics problem-solving
abilities of class V students (Nyoman, 2020). This is also in line with what (Jensen, 2008)
stated, that the Brain-Based Learning method offers a concept to create effort-oriented
learning. empowerment of students' brain potential. In applying the brain-based learning
approach, several things must be considered because it will greatly affect the learning
process, namely the environment, movement and sports, music, games, mind maps, and the
teacher's appearance.
Retention Power
Retention is one of the phases that emphasizes the storage of newly acquired
information and the transfer of information from short term memory to long term memory.
Retention has several functions for the teacher, namely being able to determine the quality of
learning and improve the learning process, provide learning according to students' ability to
remember the material, and can maximize the learning time interval. The importance of using
multiple senses is to improve learning outcomes in the cognitive realm and maintaining
student retention data, science learning can facilitate this. The BBL and SAVI learning model
is an approach that involves all five senses.
Retention measurements that have been carried out by giving retest questions at
certain time intervals, namely 2 weeks after the post-test administration. This is supported by
Herlanti's opinion which states that the comprehension test (post-test) is carried out after the
learning is complete, while the retest is carried out after two weeks of learning stops (Herlanti
et al., 2007). This research has also been conducted by Juniarsih which states that low
retention of learning can be seen from the results of students' answers to the evaluation
questions given by the teacher a week to two weeks after the material is delivered (Juniarsih
et al., 2015). About 68.75% of students still have not re-described the lessons that have been
delivered and the scores have not reached the KKM, this shows that students have not been
able to retain the information they have obtained. Student retention data can be calculated
from the comparison of retest scores with the first post-test (Hasanah et al., 2017).
The analysis result of students’ retention values showed that there was a difference
between the results of the retention rate of the brain gym-based BBL class and the brain
gym-based SAVI class. This is proven by the acquisition of t-test results which indicate that
the significance value is smaller than the significance level (0.032 < 0.05) because in the
BBL and SAVI classes there are differences in the provision of a brain gym in-class teaching.
Retest questions were given two weeks after the learning process was completed. Retention
tests are related to the learning process and outcomes because they are carried out after the
learning process and learning outcomes are obtained. The length of time is due to long term
memory when maintaining information ranges from 30 seconds and above.
Based on the retention value of students in the BBL class and SAVI class, the
average percentage of student retention power with the BBL model is 83.77 and the average
retention power in the SAVI class is 76.04. This shows that the retention power in the BBL
class is higher than the SAVI class. This difference in retention is due to the teaching and
learning process in the BBL class based on Jensen’s syntax (2008) which is given 2
repetitions in the brain gym, namely the incubation stage entering memory and the
verification and confidence checking stage. The SAVI class only does one brain gym
movement, namely in a real simulation at the training stage (somatic). To maintain the
information that has been obtained, it can be helped by providing repetition. Repetition is an
effort that can help increase retention, especially to maintain information in long-term
memory (Juniarsih et al., 2015). Repetition serves to re-coding strategies for more
reinforcement and improvement; this allows long-term memory to be stronger (Sprenger,
2011). Each student has different retention; however, retention can be improved with
presentation techniques.
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Giving a brain gym also affects student retention. Based on research conducted by
Saleh & Mazlan (2019) who uses the brain gym method, it is said that there is a focus on
optimal brain function, promoting and improving students’ thinking skills and creating a
relaxed and enjoyable learning environment. It can be a significant trigger for students to
understand better the learning material conceptually and optimally in the subject. This makes
it easier for students to recall the material because this video can also remind students of the
material that has been delivered. The collaboration of the BBL learning model with a brain
gym can also provide a relaxed atmosphere in learning. Brain-Based Learning model
contains three important rights in learning, namely, learning that makes students related to
the material being studied, learning that eliminates the fear of students by creating a relaxed
atmosphere and making students actively process (Jayalakshmi & Annakodi, 2013).
Meaningful learning of students occurs when what is learned and emphasizes associating
experiences, phenomena, and new facts will make students more understand and remember
the material being studied. Not only are seen but the video movement is also followed by
students so that the information stored in memory the short term will be easily transferred to
the long term memory and lead to better student retention. Each student has different
retention, but student retention can be improved with presentation techniques.
4. Conclusions and Suggestions
Based on the data analysis and discussion, it can be concluded that there is a
difference between learning outcomes and student retention using the Brain-Based Learning
(BBL) learner model with Somatic Auditory-Visual and Intellectual (SAVI). This can be seen
from the gained value in learning outcomes and the value of the retention power of the
students in each experimental class can also be seen from the significance of the results of
the data analysis that has been carried out. The learning model that has a major influence on
student learning outcomes and retention is the brain gym-based BBL learning model. This
learning model can be used as a learning model that can improve student retention results
so that learning outcomes can also improve properly.
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