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 The Effect of Algebra Finger-Based Brain Gym Method to 

Improved Studen Learning Outcomes. This study aims to look at 

the effect of algebraic finger-based brain gym methods on 

improving student learning outcomes. This study uses grade VII 

students MTs. Al-Hidayat Gerning consisting of 4 (four) classes 

as population, then by cluster random sampling technique 

obtained class VII A and VII B as research samples. This study 

uses a quasi-experimental method, the independent variable is the 

algebraic finger-based brain gym method, and the dependent 

variable is the increase in learning outcomes. Data collection 

using test techniques, with the research instrument in the form of 

a matter of description which amounted to 6 questions that have 

been tested for validity, reliability, level of difficulty, and 

different power. Data analysis was performed using a t-test of 2 

uncorrelated samples. The results revealed that the algebraic 

finger-based brain gym method has an influence on improving 

student learning outcomes. This is evidenced by the increase in 

student learning outcomes after learning with the algebra finger-

based brain gym method obtained an average of 56.25 while the 

improvement in the learning outcomes of the control class gained 

an average of 37.50. After testing the hypothesis with t-test 2 

uncorrelated samples obtained tcount = 5.7774> ttable = 2.0017. So it 

can be concluded that the algebraic finger-based brain gym 

method affects the improvement in student learning outcomes. 
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INTRODUCTION 

Adult education has an important role for 

every human being. Education is able to 

deliver the human life of a nation to be 

more advanced and more prosperous 

(Komarudin, 2017; Santoso, 2016). The 

role of education needs to be supported by 

the quality of education reflected in 

educational facilities and infrastructure 

(Dacholfany, 2017; Hasanah et al., 2019), 

and excellent human resources (HR) 

(Yunianto et al., 2019; Yusnita et al., 

2016). Because the higher the quality of a 

country's education, the higher the 

quality of the country's human resources. 

Because high-quality human resources 

will improve the welfare of the 

community (Karyanti & Komarudin, 

2017). 

In the education stage, the system sets 

subjects that must be obtained by 

students such as subjects that are 

considered simple to subjects that are 

considered difficult by most students, 

namely mathematics (Abdullah & 

Suhartini, 2017; Andriani et al., 2019). 

Mathematics is one of the important 

subjects to learn because mathematics 

teaches how to think and find concepts in 

everyday life (Anggoro et al., 2019; 

Kusmanto, 2014; Rodiawati & 

Komarudin, 2018). According to 

researchers, a good mathematics teaching 

and learning process is that educators 

must be able to create an atmosphere of 

learning that makes students 

enthusiastic about the subject matter 

that is ongoing so that they are able to 

follow and can understand it. Teacher 

participation to be more pro-active in the 

learning process greatly helps the 

development of children's learning 

(Haryono, 2009; Rasyid, 2008; Suneki et 

al., 2012). In learning, the teacher should 

be able to concretize mathematical objects 

well so that students can understand the 

mathematical objects being taught. 

However, students often assume that 

mathematics is a difficult subject. So that 

student in learning less enthusiastic and 

become bored and not focused on 

learning.  

Mathematics learning in primary schools 

tends to be dominated by conventional 

learning which relies more on lecture 

methods so students become bored and 

less active in following the learning 

process (Asani, 2012; Astuti & Setiawan, 

2013; Permana, 2015; Sukmayasa & 

Lasmawan, 2013). Therefore we need a 

fun method that makes children relax in 

learning (Nuryana & Purwanto, 2010; 

Trinova, 2012). One learning method that 

is fun and able to make students relax is 

by implementing a brain gym or brain 

exercise before learning begins (Adriani, 

2010; Andre, 2012; Caswati et al., 2017; 

Widyastuti & Purwanto, 2009). Brain 

Gym is an intervention designed by 

educators and reading specialists, Paul 

and Gail Dennison, in the 1970s to 

improve various outcomes including 

attention, memory, and academic skills 

(Watson & Kelso, 2014). Algebra fingers 

are a basic mathematical calculation 

method using fingers. This method was 

invented by Bahruddin MD and was 

introduced to the wider community in 

2007 and has earned a MURI record in 

the category of discovery on February 20, 

2010, in Semarang. 
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Figure 1. Algebra Finger Symbols 

According to Slameto learning outcomes 

change in behavior that occurs 

continuously and are not static (Kristin, 

2016; Suhendri, 2011). Learning outcomes 

can be observed including the cognitive 

domain. The cognitive domain is related to 

intellectual learning outcomes which 

consist of six aspects, namely knowledge 

or memory, understanding, application, 

analysis, synthesis, and evaluation. 

 

RESEARCH METHODS 

The type of experiment used is a quasi 

experiment. In this design, the researcher 

made 2 groups namely the control group 

and the experimental group. The control 

group was not given special treatment 

while the experimental group was treated 

using the algebraic finger gym-based brain 

gym method. The independent variable in 

this study which became the independent 

variable was the algebraic finger-based 

brain gym method, the dependent variable 

in this study which became the dependent 

variable was an increase in learning 

outcomes. The population of this study 

was all students of class VII MTs. Al-

Hidayat Gerning, Tegineneng District, 

Pesawaran Regency, 2018/2019 Academic 

Year, which was divided into 4 study 

groups, namely VII A, VII B, VII C, and 

VII D, totaling 116 students, all of which 

were heterogeneous, because they did not 

use the superior class system. The sample 

in this study were students of class VII A 

and VII B MTs. Al-Hidayat Gerning, 

Tegineneng District, Pesawaran Regency, 

2018/2019 Academic Year, amounting to 

60 students, in this study class VII A as a 

control class and class VII B as an 

experimental class. Sampling was done by 

cluster random sampling technique.  

Data collection techniques used in this 

study were tests. The test given is in the 

form of a description test of 6 questions 

about the addition and subtraction of 

algebraic material that has been 

validated. The test is done in 2 stages, the 

first stage is pretest to find out the 

students' initial ability and the second 

stage is posttest to find out the learning 

outcomes after being given algebraic 

finger-based brain gym method. The 

instrument of this study was the student 

learning outcomes test in the cognitive 

domain. To get a good instrument, the 

instrument must first be tested for 

validity, reliability, difficulty level, and a 

different power (Binadja et al., 2008; 

Karim, 2011). 

Analysis of the research data was carried 

out after the data fulfilled the prerequisite 

tests, namely (1) normality test with the 

Lilliefors formula; and (2) homogeneity 
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test using the Barlett test. Furthermore, 

the data to be analyzed is obtained from 

the value of the increase (N-Gain) of 

learning outcomes from the experimental 

class and the control class by using t-test 2 

samples are not correlated. 

  

RESULTS AND DISCUSSION 

The results of the analysis of the validity 

of the test instrument learning outcomes 

test on the addition and subtraction 

algebra material amounting to 8 items can 

be seen in Table 1 as follows. 

Table 1. Results of Test Validity Tests 

No 

Item 

𝐫𝐭𝐚𝐛𝐥𝐞 𝐫𝐶𝑜𝑢𝑛𝑡 Conclusion 

1 0,361 0,382 Valid 

2 0,361 0,383 Valid 

3 0,361 0,391 Valid 

4 0,361 0,384 Valid 

5 0,361 0,517 Valid 

6 0,361 0,323 Not valid 

7 0,361 0,323 Not valid 

8 0,361 0,453 Valid 

 

Based on Table 1, the results of the 

validity test of the 8 items tested were 

tried, there were 2 items that were invalid 

because the value of rcalculated <rtabel. The 

items are numbers 6 and 7, while the 

items are valid because the value of rcount> 

rtabel. i.e. numbers 1, 2, 3, 4, 5 and 8. 

A difficulty level test is conducted to find 

out which each item is classified as 

difficult, moderate, and easy. The 

difficulty level analysis can be seen in 

Table 2 as follows. 

Table 2. Problem Difficulty Test Results 

No 

Item 

Difficulty level Note 

1 0,250 Difficult 

2 0,708 Easy 

3 0,544 Medium 

4 0,717 Easy 

5 0,608 Medium 

6 0,304 Medium 

7 0,288 Difficult 

8 0,533 Medium 

 

Based on Table 2 above, of the 8 questions 

that have been tested there are questions 

with different levels of difficulty, it will 

take 6 questions with difficult levels of 

numbers 1 and 7, moderate levels of 

difficulty namely numbers 3, 5, 6 and 8, 

while the difficulty level is easy, namely 

numbers 2 and 4. Different tests are 

carried out to examine the extent to which 

the question instrument can distinguish 

students who are included in the weak or 

low category. The results of the analysis of 

different power items can be seen in Table 

3 as follows. 

Table 3. Results of Test Points for 

Different Items 

 

Based on Table 3 above from the 8 items 

obtained 4 items with good difference 

because the power difference is between 

0.40 ≤ DB <0.70 which is number 1, 2, 3, 

and 4. Obtained Item 6 and 7 with the 

difference in power bad, that is, between -

1.00 ≤ DB <0.20 and sufficient power 

difference with numbers 5 and 8. Based on 

the criteria for distinguishing items that 

will be used to retrieve data, then items 

number 6 and 7 are not used because the 

item items have sufficient and ugly 

distinguishing power. 

No Item Different 

power 

Note 

1 0,67 Good 

2 0,60 Good 

3 0,53 Good 

4 0,80 Good 

5 0,40 Enough 

6 0,10 Poor 

7 -0,07 Poor 

8 0,27 Enough 
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After the items were tested for validity, 

the level of difficulty test, and the 

difference in power, then the items were 

tested for reliability. The purpose of 

reliability testing is to find out the 

consistency of the instrument as a 

measurement tool so that the instrument 

can be trusted to be used as a data 

collection tool. Based on the results of the 

reliability test using the Cronbach Alpha 

formula, the value of r11 = 0.650 is 

obtained, because r11> rtabel means that the 

instrument is reliable with high 

interpretation. The following are the 

results of calculating the validity, the level 

of difficulty test, different power, the 

instrument is summarized in Table 4 as 

follows. 

Table 4. Recapitulation of Test Results for Test Instruments 

No 

Item 

Validity Difficulty 

level 

Different 

power 

Conclusion 

1 Valid Difficult Good Used 

2 Valid Easy Good Used 

3 Valid Medium Good Used 

4 Valid Easy Good Used 

5 Valid Medium Enough Used 

6 Not Valid Medium Ugly Not used 

7 Not Valid Difficult Ugly Not used 

8 Valid Medium Enough Used 

 

Based on Table 4 above, the recapitulation 

of the test results of the test instruments, 

then from 8 questions tested the 

researchers took 6 items, namely 

questions number 1, 2, 3, 4, 5, and 8. Test 

the normality of learning outcomes in the 

material addition and subtraction of 

algebra. The normality test is carried out 

in the experimental class and the control 

class. The results of the analysis of the 

normality test results of learning 

outcomes on the material addition and 

subtraction of algebra learners can be seen 

in Table 5 as follows. 

Table 5. Summary Test for Normality 

No Class Pretest Posttest 

Lcount Ltable Conclusion Lcount Ltable Conclusion 

1 Experiment 0,115 0,159 H0 Accepted 0,152 0,159 H0 Accepted 

2 Control 0,152 0,159 H0 Accepted 0,142 0,159 H0 Accepted 

 

Based on Table 5, the calculation results 

obtained in the experimental class pre-test 

are Lcalculate = 0.115 while in the control 

class Lcalculate = 0.152. In the calculation 

results in the experimental class posttest 

is Lcount = 0.152 while in the control class 

is Lcount = 0.142 with each Ltable = 0.1590. 

The results of normality test calculations 

in the experimental class and the control 

class show that Lcalculate < Ltabely which 

means that H0 is accepted. So, it can be 

concluded that the experimental class and 
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the control class are samples from 

populations that are normally distributed. 

The next test is the homogeneity test. The 

results of the homogeneity test data 

analysis of the experimental class and 

control class students are presented in 

Table 6 as follows. 

Tabel6. Rekapitulasi Uji Homogenitas 

No. Group 
count
2  

table
2  Conclusion 

1 Pretest 1,184249 3,841 Homogen 

2 Posttest 0,610439 3,841 Homogen 

 

Based on Table 6 above, it is obtained that 

the results of the pre-test homogeneity 

test data analysis are obtained 
hitung
2 =

 1,184 with 
tabel
2 =  3,841 posttest was 

obtained 
hitung
2 =  0,610 with 

tabel
2 =

 3,841. The results of these calculations 

show that 
hitung
2 ≤ 

tabel
2  so, H0 be 

accepted, meaning that both samples are 

from the same population (homogeneous).  

The first hypothesis in this study was 

tested by t-test 2 samples did not correlate 

and the results are presented in Table 7 as 

follows.  

 

Table 7. Recapitulation of Hypothesis Test Results 

No Kelompok N 𝐭𝐜𝐨𝐮𝐧𝐭 𝐭𝑡𝑎𝑏𝑙𝑒 Conclusion 

1 Experiment 30 
5,777498 2,00172 H0 Rejected 

2 Control 30 

 

Based on Table 7 about the recapitulation 

of the above hypothesis test results can be 

concluded as follows: tcount = 5.7774 and 

ttable = 2.0017 The calculation results 

have shown that tcount> ttable this means 

that the value of tcount obtained is greater 

than ttable. The overall calculation results 

show that the two treatments clearly 

differ (significantly) then H_0 is rejected. 

This data shows that there is an influence 

of algebraic finger-based brain gym 

methods. This is consistent with the 

results of other studies that the brain gym 

method has a significant difference (Sukri 

& Purwanti, 2016). 

The N-Gain Test was carried out in the 

experimental class and the control class. 

The results of the analysis of N-Gain test 

data for the experimental class and control 

class can be seen in Appendix 12. As for 

the highest N-Gain of the experimental 

class is 15.59, while the control class is 

5.470. 

The learning outcomes of students who 

use the Algebra-based gym methodology 

are better than using conventional 

learning methods. Because students who 

obtain the algebraic finger-based brain 

gym method feel relaxed by learning in 

collaboration, discussing groups, and 

presenting the results of group discussions 

(Saputra & Hakim, 2017). In addition, 

students are more active and creative so 

that they are able to solve problems that 

are given well and not a few of the 

students feel challenged to count many 

questions given by practicing algebraic 

fingers with their group of friends..  

Besides the algebraic finger gym brain 

method also trains the skills of the hand 

where it has to do with learning outcomes 
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in the psychomotor domain. The algebra 

finger-based brain gym method is also a 

practical and inexpensive method so that 

it can improve learning outcomes and can 

be done anywhere and anytime so that 

this method can be used to improve the 

learning process (Ginting, 2019). 

When this learning takes place students 

are seen to find information from each 

other and learn from other students, 

comparing each other's ideas or ideas from 

other groups who present their group's 

work. Whereas in the control class that 

uses conventional learning methods 

students look less active in participating 

in learning, students are given an 

explanation of the material, take notes, 

and are given work to do so that learning 

seems monotonous, in this case, learning 

is centered on educators. Thus students 

are less active in expressing ideas and less 

developing their abilities. By 

implementing an algebraic finger-based 

brain gym the cognitive abilities of 

students can be assessed optimally 

(Mariyani, 2019). 

The results obtained by researchers have 

relevance to previous research results that 

there is a significant influence of brain 

gym on students' mathematics learning 

outcomes (Fajriati et al., 2017), in addition 

to that, the method of brain gym can be 

used in formal and informal assessments 

(Nugroho & Hardjajani, 2009). Therefore, 

this method can be used as an alternative 

in learning in class. 

 

CONCLUSION 

Students with learning treatment using 

algebraic finger-based brain gym methods 

have improved learning outcomes better 

than students with learning treatment 

using conventional learning methods with 

the results of hypothesis testing with the 

t-test statistical test obtainedthitung =

5,7774 > ttabel = 2,0017. 
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