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Abstract 

Braille geometry teaching materials have media that can be touched by low vision stu-
dents' sense of touch. This study aims to obtain conclusions about the feasibility and de-
scription of braille geometry teaching materials for low vision students. This research was 
conducted at SLBA Bina Insani Bandar Lampung and MTsLB Yaketunis Yogyakarta. The 
research subjects were 10 low vision students and 4 teachers. The research instrument is a 
feasibility questionnaire for low vision teachers and students. From the results of data anal-
ysis and discussion, it can be concluded that: (1) required mathematics learning media con-
tained in teaching materials for low vision students, (2)  braille geometry teaching materi-
als get an average score of 91%, the appropriate category of material experts and learning, 
(3) braille geometry teaching materials obtained from students an average score of 86.6% 
included in the Very Appropriate category and from teachers with an average score of 94% 
included in the Very Eligible category. 
 

Abstrak 
Bahan ajar geometri braille memiliki media yang dapat disentuh oleh indra peraba siswa low 
vision. Penelitian ini bertujuan untuk memperoleh kesimpulan tentang kelayakan dan gam-
baran bahan ajar geometri braille bagi siswa low vision. Penelitian ini dilakukan di SLBA Bina 
Insani Bandar Lampung dan MTsLB Yaketunis Yogyakarta. Subjek penelitian adalah 10 siswa 
low vision dan 4 guru. Instrumen penelitian berupa angket kelayakan guru dan siswa low vi-
sion. Dari hasil analisis data dan pembahasan dapat disimpulkan bahwa: (1) dibutuhkan me-
dia pembelajaran matematika yang terdapat pada bahan ajar bagi siswa low vision, (2) bahan 
ajar geometri braille memperoleh skor rata-rata 91%, kategori sesuai ahli materi dan pem-
belajaran, (3) bahan ajar geometri braille yang diperoleh dari siswa rata-rata skor 86,6% ter-
masuk dalam kategori Sangat Sesuai dan dari guru dengan skor rata-rata 94% termasuk da-
lam kategori Sangat Layak.  
 
Keywords: Teaching Materials; Braille; Student Low Vision. 
 

INTRODUCTION 

Teaching materials are one of the sup-
porting elements to achieve optimal re-
sults in learning. Teaching materials 
should be made by the teacher by adjust-
ing the cognitive conditions of students. 

For the process of making teaching mate-
rials, the teacher can first analyze the sit-
uation and conditions of the students who 
will be given learning. Teaching materials 
should be able to attract interest and in-
crease students' desire to learn. The 
teaching materials used in learning should 
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be adjusted to the students' abilities. 
Teaching materials should be able to help 
students solve problems in learning (Fa-
rida & Agustina, 2017). From this state-
ment, teaching materials were needed 
following the conditions of students in 
learning. Teaching materials that are pre-
pared directly by the teacher will be more 
following the conditions of students who 
will participate in the learning. 

Teaching materials should be ar-
ranged according to the conditions of stu-
dents. Teaching materials made by the 
teacher can adjust to the needs of stu-
dents. One of the ways to improve the 
quality of learning process is by using ap-
propriate teaching materials. Teaching 
materials adapted to the conditions of stu-
dents and the environment are needed in 
learning (Suratmi, Laihat, Santri, Sriwi-
jaya, & Sriwijaya, 2018). Mathematics 
teaching materials should be able to 
change the abstract nature of mathemat-
ics to be more real and easily understood 
by students. More material in mathemat-
ics learning is presented in the form of for-
mulas and descriptions so they cannot un-
derstand the conditions of the problems 
given and cannot find solutions to existing 
problems. In learning mathematics, teach-
ing materials are needed that can help stu-
dents understand the concepts being 
learned. The concept of learning mathe-
matics is a fundamental matter of learning 
mathematics (Farida; Nurul & Agustina; 
Rina, 2017). In learning mathematics 
teaching materials are needed that can 
help students better understand the con-
cepts being learned. 

In mathematics books that are widely 
used, the delivery of material mostly uses 
high language so that it makes students 
feel bored and lazy to understand it (Ra-
harjo, 2014). From the results of Raharjo's 
research, a mathematics book was needed 
that uses an attractive appearance and 

language that is easily understood by stu-
dents. 

Mathematics is one of the compulsory 
subjects in the formal education level. 
Mathematics is not only studied for nor-
mal schools but also studied for special 
schools is called SLB. In SLB, the condi-
tions of many students are found with var-
ious limitations. Starting from the condi-
tion of mentally retarded students (mental 
retardation), blind (low vision), and deaf. 
In learning mathematics, students with 
special needs are still difficult to use the 
2013 curriculum textbooks provided. This 
difficulty is because existing textbooks 
have not been adapted to the conditions 
of students with special needs (Jazim, 
Agustina, Nurlaila, & Farida, 2017). The re-
sults of the research by Jazim, et al. Show 
that in mathematics learning the use of 
teaching materials has not been adjusted 
to the limitations experienced by students. 
The conditions of teaching materials that 
have not been adjusted to the conditions 
of the limitations of students will result in 
less-than-optimal learning. 

One of the obstacles experienced by 
special school students is low vision. The 
level of visual acuity for the visually im-
paired is determined by the breadth of vi-
sion. The definition of visually impaired is 
based on the level, there is what is called 
low vision. Type of visual impairment blind 
vision (Vuletić, 2016). From Velutic's state-
ment, one category of visual impairment is 
low vision. Low vision students experience 
visual barriers in visual activities. 

In low vision students, in learning 
mathematics they usually use braille 
books to support learning activities. To see 
the condition of braille mathematics 
teaching materials, researchers made pre-
liminary observations at the Metro State 
Special School, Lampung Province. From 
the observation, the researcher found the 
fact that the braille mathematics teaching 
materials used still need improvement to 
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overcome the visual barriers of low vision 
students. In learning mathematics, espe-
cially geometry material, low vision stu-
dent only read the formulas used in braille 
teaching materials. Low vision students 
cannot find the real form of the object be-
ing studied. In the braille teaching materi-
als available in schools, it has not facili-
tated the real shape of the existing geom-
etry material.  In teaching materials, 
needed 3D geometry shapes being studied 
so that students can know clearly from 
kinds of shapes geometry 3D. Besides, re-
searchers also conducted interviews with 
teachers who taught mathematics. In 
braille mathematics teaching materials, 
need special code for mathematics and 
science. This special code in mathematics 
can help students to solve math problems 
(Dhanalakshmi & Murthy, 2016). From the 
results of Dhanalaksmi, in braille mathe-
matics teaching materials a special design 
was needed to student low vision can solve 
existing problems. 

From the results of the interview, the 
teacher said that media assistance was 
needed in textbooks that could be used 
with low vision students' sense of touch in 
learning mathematics. Teachers face diffi-
culties when teaching blind students using 
classical methods. To overcome these dif-
ficulties, the teacher must prepare stu-
dents to understand and verify results and 
balance their attention (Annie, Ndhlovu, & 
Kasondeng, 2015). From this research re-
sults, it was found that teachers had diffi-
culty delivering learning materials to low 
vision students if they were not equipped 
with learning media. 

One of the materials in mathematics 
learning is three-dimensional. In the mate-
rial of three-dimensional, students are di-
rected to be able to observe the condition 
of the building space in the surrounding 
environment. For low vision students, 
learning materials on three-dimensional is 
difficult to understand. This is because low 

vision students cannot observe any shapes 
from the material. Geometry material can 
encourage students' ability to solve prob-
lems in everyday life. In geometry mate-
rial, there are student difficulties, one of 
which is the difficulty of solving geometry 
problems (Fauzi & Arisetyawan, 2020). So 
far, in studying geometry material, stu-
dents can't know shapes of the kind’s ge-
ometry. In studying geometry material, 
students do not get real shapes from the 
types of space they observe. This is be-
cause there is no geometry media on the 
geometry material in teaching materials. 
To overcome the limited condition of low 
vision students, aids in teaching materials 
that can be used by students' sense of 
touch are needed. 

Based on the condition of the teach-
ing materials on the problem background, 
other supporting teaching materials that 
can be used by low vision students in learn-
ing mathematics is needed. This teaching 
material can be used by the conditions of 
the existing low vision student. Therefore, 
researchers will develop Braille Geometry 
Teaching Materials for Low Vision Stu-
dents. 

 
METHOD 

This research is a type of development re-
search. When the research was carried out 
in August and September 2020. The re-
search site was SLBA Bina Insani Bandar 
Lampung (hereinafter referred to as 
school 1 and MTsLB Yaketunis Yogya-
karta (here in after referred to as school 
2). The development model used is the 
Plomp Development Model which con-
sists of 3 stages as the following: 

Preliminary research: needs and 
context analysis, review of literature, de-
velopment of a conceptual or theoretical 
framework for the study.  

Prototyping phase: iterative design 
phase3 consisting of iterations, each 
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being a micro cycle of research4 with 
formative evaluation as the most im-
portant research activity aimed at improv-
ing and refining the intervention. 
 

  
Chart 1. Development Stages 

 
Assessment phase: (semi-) sum-

mative evaluation to conclude whether 
the solution or intervention meets the 
pre-determined specifications. As also 
this phase often results in recommenda-
tions for improvement of the 

intervention, we call this phase semi sum-
mative. (Plomp; Tjeerd & Nienke, 2010)    

Based on the Plomp development 
model, the stages of development are 
made as in Chart 1. 

The research instrument used in this 
study was the initial questionnaire, valida-
tion of the product questionnaire by ex-
perts, and the feasibility of teaching mate-
rials given to teachers and students. This 
feasibility questionnaire includes aspects 
of the material, language, and 3D geome-
try design. For the criteria used in braille 
geometry teaching material question-
naire, the following criteria are used in Ta-
ble 1:  

 
Table 1. Eligibility Criteria 

Score Category Percent (%) 

5 Very Eligible (SL) 80  X ≤ 100 

4 Eligible (L) 60 < X ≤ 80 

3 Quite Eligible (CL) 40 < X ≤ 60 

2 Ineligible (TL) 20 < X ≤ 40 

1 
Very Uneligibel  

(STL) 
≤ 20 

(Jazim; Agustina, Rina; Nurlaila, Siti; Fa-
rida, 2018) 

 
The collection data technique used in 

this study is divided into 3, namely: 
Initial data collection consists of the fol-

lowing activities: a. Observation on the con-
dition of the available teaching materials; 

and b. Interviews with teachers and stu-
dents regarding the condition of teaching 
materials. Validate the product of teaching 
materials to material experts and learning ex-
perts. 

Conduct small trials at school 1 
and school 2 for Data collection at 
school 1st and 2nd. The first activities con-
sist of activities as follows: a. Distributing 
teaching materials to 5 low vision stu-
dents and 2 teachers; b. Conducting the 
test feasibility of teaching materials with 
the help of the teacher who explains the 
material face to face; and c. Fill out a fea-
sibility questionnaire for braille geometry 

Preliminary 

Research 

Step 

 

 

Prototypin

g Desain 

Step 

1.  Analyze the condition 

of teaching materials 

2. Analysis of low vision 

Perform product 

validation processes for 

experts: 

 

 

Teaching Material 

Products 

Expert Validation 

 

Analysis of 

Validation Results 

Product Eligible  

Assessment Step 

Small group experimental test 

School 1 
(SLB-A Bina 

Insani Bandar 
Lampung 

School 2 

(MTsLSB 

Yaketunis 

Yogyakarta) 

Analysis of Tes Results 

Products Worth Using in 
Learning 
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teaching materials for low vision students 
with the help of the teacher. 

Data collection at school 2, consists 
of activities as follows: a. Sending braille 
geometry teaching materials files and eli-
gibility questionnaires to the addresses of 
5 students and 2 teachers; b. Conduct a 
feasibility test for braille geometry teach-
ing materials online using the WhatsApp 
group video call with the help of the 
teacher who explains the material; c. Fill 
out a feasibility questionnaire for low vi-
sion teachers and students who are as-
sisted by their families at home. 

The data analysis techniques used in 
this research were: Analyze data from ob-
servations and interviews; Adjusting the 
mathematics teaching material needs of 
low vision students; Analyze the results of 
product validation by the validator; Adjust 
the results of the validation of teaching 
materials; Collecting data from the trial 
questionnaire results from low vision stu-
dents and teachers at school 1; Calculating 
and analyzing data analysis from school 
questionnaires 1; Collecting data from stu-
dent trial questionnaires from low vision 
students at school 2; Counting and analyz-
ing the results of questionnaires from 
school 2; and Compile the results of data 
analysis on the trial of braille geometry 
teaching materials for low vision students. 

The weakness of the method used is 
that the questionnaire given to low vision 
students has not used a braille letter ques-
tionnaire. The questionnaire still uses the 
usual form for normal students. In the pro-
cess of filling out the teaching material 
questionnaire, low vision students still 
need help from others. 

RESULTS AND DISCUSSION 
 
Research results 

The initial stage of development carried 
out is the primary research stage. At this 
stage, observations and questionnaires 

were distributed at the Bina Insani Metro 
Special School. From the results of obser-
vations and distribution of questionnaires, 
it is found that: there are no learning me-
dia, especially for three-dimension. Be-
sides, existing teaching materials have 
not been adapted to the cognitive condi-
tions of students. In practice, questions 
are also still difficult to implement be-
cause students cannot participate in 
learning optimally. From the results of this 
analysis, it requires mathematics teaching 
materials that are equipped with media 
that can be touched by low vision stu-
dents' sense of touch. In learning mathe-
matics, especially geometry material, 
supporting tools are needed to achieve 
optimal results. Tools that are measured 
and obtained are good results from stu-
dents and teachers (Laksmiwati & 
Retnowati, 2019). Based on the results of 
the analysis at the plenary research stage, 
braille geometry teaching material prod-
uct is prepared that is ready for testing by 
the validator. The results of the develop-
ment at the plenary research stage are in 
line with the results of Laksmiwati & 
Retnowati research that in learning geom-
etry material supporting tools are needed 
in learning. 

At the design prototyping stage, vali-
dation is carried out by material experts 
and learning experts. From the results of 
expert validation, the following data were 
obtained in Table 2. 

 
Table 2. Product Validation Results 

No. Validator Value Category 

1. Material 1 93 % SL 
2. Material 2 91 % SL 

Average 92 % SL 
1. Learning 1 92 % SL 
2. Learning 2 88 % SL 

Average 90 % SL 

 
From Table 2, 3D mathematics teach-

ing materials get an average score of 92% 
in the very feasible category from the 
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material aspect. Besides, from the learn-
ing aspect, an average value of 90% is very 
feasible. From material experts and learn-
ing experts it can be concluded that at the 
stage of making this design prototype 
braille geometry teaching materials get an 
average score of 91%, a very feasible cate-
gory. The development of geometry learn-
ing tools requires excellent tools from the 
results of the validation process assess-
ment (Laksmiwati & Retnowati, 2019). 
From the average value obtained, the 
product of braille geometry teaching ma-
terials is ready for the next stage, namely 
the small group test. The results of this 
product assessment are in line with the re-
sults of Laksmiwati's research which sup-
ports if product development must get re-
sults that are very suitable for use. 

The initial research phase was carried 
out on Saturday, August 29, 2020, at SLB-
A Bina Insani Bandar Lampung. This activ-
ity was carried out face-to-face with 5 low 
vision students by implementing the 
Covid-19 health protocol. In this activity, 
each student is given 3D braille math 
teaching materials, then the teacher helps 
explain a little of the material for 30 
minutes. After the explanation of the ma-
terial from the teacher, students are asked 
to understand the problems that exist in 
the braille geometry teaching material.  

The ability of students' cognitive as-
pects can be the reason for different their 
spatial and mathematical abilities. In 
mathematics such as geometry, the use of 
braille is still limited to reading mathemat-
ical formulas. Difficulty reading braille 
math formulas causes more complex 
problems for students in learning mathe-
matics (Biiter, 2013). From this opinion, it 
shows that learning geometry requires 
media that can be touched by low vision 
students. At the end of the activity, stu-
dents are asked to fill out a feasibility ques-
tionnaire for teaching materials with the 
help of the teacher. Apart from students, 

teachers are also given a feasibility ques-
tionnaire for the teaching material. The 
following is Table 3. The results of the fea-
sibility questionnaire for 3D braille mathe-
matics teaching materials in schools 1. 

 
Table 3. Results of Small Trial of Braille Geometry 

Teaching Materials in Schools 1. 

No. Student 
3D Math Teaching Materials 

Value Category 

1. Student 1  94% SL 
2. Student 2  100% SL 
3. Student 3  82 % SL 
4. Student 4  82 % SL 
5. Student 5  92%  SL 

Average 90% Very Eligible (SL) 
1. Teacher 1 94 % SL 
2. Teacher 2 88% SL 

Average 91 % Very Eligible (SL) 

 
In Table 3, each low vision student 

gave a very feasible category for braille ge-
ometry teaching materials with an aver-
age value of 90%. Besides, the results of 
the eligible questionnaire by the teacher 
also gave an average score of 91% in the 
very feasible category. Based on the value 
of the questionnaire from low vision stu-
dents and teachers at school 1, it can be 
stated that the value of braille geometry 
teaching materials is very suitable for use 
by low vision students in learning mathe-
matics, especially in three-dimension. 

The second small trial was carried out 
at MTsLB Yaketunis Yogyakarta. At 
MTsLB Yaketunis, face-to-face trials could 
not be carried out because the covid-19 
pandemic conditions were still quite high 
in the school environment, so the test sec-
ond small group was carried out online. 
Before the feasibility test was carried out, 
the braille geometry teaching material 
and a feasibility questionnaire were sent to 
the addresses of each student and teacher 
to be studied first. The feasibility trial was 
carried out on Wednesday, September 16, 
2020, using the WhatsApp application 
group video call. This feasibility trial lasted 
for 30 minutes. In this due diligence 
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activity, the teacher helps explain three-
dimension material online. Furthermore, 
students understand the problems and so-
lutions using geometry media in teaching 
materials. After the due diligence, stu-
dents and teachers to fill out the eligibility 
questionnaire.  

The speed of reading the braille letters 
of students can find out by their perceptual 
factors. Lack of clarity on the problems 
presented, can make reading skills take 
longer to understand the material (Ra-
dojichikj, 2015). From Radojichikj's opin-
ion, an attractive presentation of braille 
teaching materials can affect the ability to 
read the material on teaching materials. 
This interesting presentation is found in 
braille geometry teaching materials be-
cause the teaching materials contain real 
geometric media. The following is Table 3. 
The results of the feasibility test for Braille 
Geometry Teaching Materials at MTsLB 
Yaketunis Yogyakarta. 

 
Table 4. Small Trial Results of Braille Geometry 
Teaching Materials at MTsLB Yaketunis Yogya-

karta 

No. Student 

Braille Geometry Teaching 
Materials 

Value Category 

1. Student 6 90 % SL 
2. Student 7  86% SL 
3. Student 8  78 % L 
4. Student 9  82 % SL 
5. Student 10 80 %  L 

Average 83,2 % Very Eligible (SL) 
1. Teacher 3  96 % SL 
2. Teacher 4 98 % SL 

Average 97 % Very Eligible (SL) 

 
In Table 4, the results of the feasibility 

test by 5 low vision students get an aver-
age score of 83.2%, including in the Very 
Appropriate (SL) category. Besides, the 
teacher's average feasibility test score 
was 88.5% in the Very Appropriate (SL) 
category. In the results of the feasibility 
trial at SLB-A Bina Insani and MTsLB Yog-
yakarta, the average was 83.5% in the 
Very Appropriate category of students 

and 89.75% in the Very Appropriate cate-
gory from the teacher. Blind children use 
braille with the sense of touch. The sym-
bolic representation in braille forms what 
conveys the material well (Njue et al., 
2014). According to Njue, the representa-
tion of braille teaching materials repre-
sents material for low vision students. 
This is also found in braille geometry 
teaching materials which contain designs 
of real geometric shapes to help low vision 
students in learning mathematics. 

 
Discussion 

From the results of data analysis at the 
preliminary research stage, it was found 
that one of the conditions of the teaching 
materials needed by low vision students 
was teaching materials equipped with 
learning media. The completeness of 
learning that can be achieved by students 
with special needs in learning mathemat-
ics reaches 80% if it is equipped with 
learning media (Sari, Pratama, & Perma-
tasari, 2020). From the results of Lisna 
Sari's research, there is a similarity with 
the results of preliminary data analysis 
that low vision students need special 
learning media for learning mathematics. 

At the prototyping design stage, the 
teaching material product received an av-
erage score of 92% in the very feasible 
category from the material aspect. Mate-
rial validator experts are 2 mathematics 
education lecturers who are competent in 
the field of mathematics. In developing 
learning media, excellent validation re-
sults are needed from the material aspect 
(Nugroho, Putra, Putra, & Syazali, 2017). 
The results of the validation of this mate-
rial expert were 92%, the category was 
very feasible to support the results of the 
material expert validator said that the ma-
terial presented in the teaching material 
was by the cognitive level of students 
used as subjects, namely junior high 
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school students (SMP). Besides, the mate-
rial presented in teaching materials is also 
quite easy for students to implement. 

From learning experts, the average 
score obtained for this geometry math 
teaching material is 92%, a very feasible 
category. The learning validator expert is 2 
teachers who teach low vision students. 
the learning expert validator said that the 
geometry media used in teaching materi-
als helped students to be able to see the 
shape of the space being studied. In the 
development of instructional media, re-
sponses that do not get attention are very 
attractive to students. This media devel-
opment can use application programs or 
media according to the needs of students 
(Masykur;, Nofrizal;, & Syazali, 2017). The 
results of the development of this geome-
try design, it is in line with the results of 
Masykur, Nofrizal, and Syazali's research 
which explains that the use of media must 
match the needs of students. Besides, with 
the geometry form, students become 
more interested in participating in learning 
and to stimulate the motor skills of low vi-
sion students more. 

From the results of a small trial at 
school 1, overall students provide a very 
feasible assessment of using braille geom-
etry teaching materials. So far, students 
with low vision do not see the shapes when 
learning the three-dimension. With the 3D 
media in this braille mathematic teaching 
material, it can attract more students' in-
terest in learning. Low vision students who 
have not been able to see images of spatial 
shapes all this time, using geometry media 
in their teaching materials, can feel and 
imagine various shapes of space. “Blind 
children are generally different from chil-
dren with normal vision. blindness can af-
fect all areas of development, particularly 
eating, language, motor skills, and social 
skills.” (Drezek, 2012). The existence of ge-
ometry media in braille mathematics 
teaching materials is supported by 

research by Drezek, W which states that 
low vision students need more media to 
train their motor skills in learning. There is 
a significant difference in learning out-
comes if learning uses instructional media 
compared to not using media (Nwike & 
Catherine, 2013). From the research re-
sults it is shown that the learning medium 
is very helpful for students to be able to 
achieve better learning outcomes. This 
can be seen in the student's eligibility 
questionnaire explaining that geometry 
media in teaching materials helps students 
to understand the shapes of the shapes 
being studied so that it makes it easier for 
students to understand the material. 

In the results of a small trial question-
naire by the teacher, all the teachers pro-
vided value very worthy. According to the 
teacher, the presence of geometry media 
attached to the braille book makes it eas-
ier for teachers to convey material of 
three-dimension. In learning mathemat-
ics, the use of textbooks is still assisted by 
teachers. Besides, the form of media that 
is separate from books causes the media 
to often disappear after being used 
(Agustina & Farida, 2019). From the results 
of this study, it was found that the learning 
of low vision students had not been 
equipped with media so far. With the exist-
ence of geometry media in mathematics 
teaching materials, braille can make it eas-
ier for students to understand the mate-
rial. This is also supported by students' 
statements in the questionnaire which ex-
plain that low vision students have a better 
understanding of the material three-di-
mension with the help of geometry media 
attached to braille teaching materials. Be-
sides, teachers also find it easier to direct 
students to use geometry media. The fol-
lowing is picture 1. Sample documentation 
of a small trial at school 1. 
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Figure 1. Sample Feasibility Test for Braille Geome-

try Teaching Materials at Bina Insani Special 
School. 

 

From the results of a small trial of 

braille geometry teaching materials at 

MTsLB Yaketunis, 2 students gave decent 

scores and 3 others gave very decent 

scores. Of the 5 students who were given a 

feasibility questionnaire, it was seen that 

there were still students who were not 

used to using media in learning. This re-

sults in the existence of geometry media in 

teaching materials that students cannot 

use independently in learning. During the 

due eligible test activity, it was also seen 

that each student felt confused by the ex-

isting geometry shapes. With the teacher's 

explanation and assistance in directing 

students to be able to feel the geometry 

shape, students can touch the geometry 

shape being studied.  

For other students, this geometry 
shape can train their motor skills when 
learning. This can be seen during the trial 
activities; some students are interested in 
forming spatial using geometry nets avail-
able in braille mathematics teaching ma-
terials. Limitation of blind conditions be-
comes one of the problems in learning ge-
ometry material. the teacher must max-
imize the condition of the students' sense 
of touch in learning (Arlin, Janu & Heri, 
2015). According to Arlin, in learning con-
ditions that maximize low vision students' 
sense of touch to achieve optimal results. 

In learning to use braille, students 
need motivation to want to learn. The ex-
amination of braille teaching materials is 

required (Herzberg, Rosenblum, & Rob-
bins, 2017). From Herzberg's opinion, the 
braille teaching materials needed moti-
vate students’ low vision to learn the ma-
terial. In addition, the real geometric 
shapes found in teaching materials can at-
tract students to understand concepts. 

” Blind students have good abilities in 
learning mathematics like other students in 
general. This ability can be optimal if blind 
students who are supported by the teacher 
use the right method and are given suffi-
cient study time to be able to complete 
math assignments” (Mwangi, 2016). From 
the results of Mwangi's research, low vi-
sion students have good abilities in math-
ematics if given the right method and 
time. The results of a small trial question-
naire from MTsLB Yaketunis students 
provided data that students liked the way 
to solve existing practice questions by be-
ing given geometry media on braille 
mathematics teaching materials. In learn-
ing, blind students will be more optimal 
when using learning media. Media that 
can be used properly are those that sup-
port the sense of hearing and the sense of 
touch that are still functioning properly 
(Agustina & Farida, 2019). The research 
results are also in line with the results of a 
small trial which states that students can 
solve problems on teaching materials 
more easily with geometry media in 
braille geometry teaching materials. 

From the results of a small trial 
questionnaire by teachers at MTsLB Yak-
etunis Yogyakarta, it was found that the 
category was very feasible for each 
teacher. According to one teacher at 
MTsLB Yaketunis, geometry model nets 
are very helpful for teachers to deliver the 
material. Besides, the material contained 
in this braille geometry teaching material 
is following the basic competencies that 
will be achieved by students. The practice 
questions given in this teaching material 
are also by the cognitive level of low vision 
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students. So far, there is still a lack of in-
novation in mathematics learning for 
blind students. So far, blind students' 
mathematics learning has only been lim-
ited to the use of braille books. Innovation 
in braille books is needed so that it doesn't 
feel monotonous (Agustina & Farida, 
2019). From the research results, there is 
a fact that there is indeed a need for inno-
vation in existing braille teaching materi-
als. One of the innovations in braille math-
ematics teaching materials is the pres-
ence of geometry media that is attached 
to the teaching material. With the pres-
ence of geometry media that is adhered 
to teaching materials, it will minimize the 
media that has often happened. 

“For students with special needs in 
the implementation of learning, they 
must pay attention to many things, espe-
cially in the aspects of implementing 
mathematics subjects related to individ-
ual assignments. These constraints are 
due to the different types of obstacles and 
abilities of students with special needs, 
but the material provided by the teacher 
is still general” (Agustina; Farida, N; 
Vahlia, I; Linuhung, N; Rahmawati, Y; 
Nurlaila S, 2019). From the results of 
Agustina's research, and all, in learning 
mathematics for students who have ob-
stacles, a special organization is needed. 
This is because the material presented is 
still general, so it is difficult for students to 
apply. Agustina's results and all of this are 
also in line with the results of a small trial 
of research that states that teachers need 
a way to convey mathematics material to 
low vision students. With the geometry 
form of braille mathematics teaching ma-
terials, this is a different way that can be 
implemented more easily by low vision 
students. The development of media and 
learning tools for students with disabili-
ties must be following the conditions and 
needs of students. Blind students need ar-
tificial aids from real objects to make 

them more real in learning activities 
(Rudiyanti, 2015). The following is picture 
2. A sample of documentation of a bold 
small trial at MTsLB Yaketunis Yogya-
karta. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Online Trial Samples at MTsLB Yaketunis 
Yogyakarta 

 
Based on the results of small trials in 2 

schools SLB-A Bina Insani and MTsLB Yak-
etunis Yogyakarta, conclusions can be 
drawn in Table 4. 

 
Table 4. Recapitulation of Small Trial Results of 

Braille Geometry Teaching Materials at Bina Insani 
Special School in Bandar Lampung and MTsLB 

Yaketunis Yogyakarta 

No. School Subyek 
Value and 
Category 

Average 

1. 
SLB-A Bina In-

sani Bandar 
Lampung 

Student 
90%  

(Very Eligible) 
 

86, 6 % 
Very Eli-

gible 
(SL) 

2. 
MTsLB Yake-
tunis Yogya-

karta 
Student 

83,2 % 
(Very Eligible) 

 

No. School Subyek 
Value and 
Category 

Average 

1. 
SLB-A Bina In-

sani Bandar 
Lampung 

Teacher 
91 % 

(Very Eligible) 
94 % 

Very eli-
gible 
(SL) 2. 

MTsLB Yake-
tunis Yogya-

karta 
Teacher 

97 % (Very Eli-
gible) 

 

From Table 4. 3D braille mathematics 
teaching materials get a feasibility score 
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from students of 86.6% in the very feasible 
category (SL) and the teacher of 94% in 
the very feasible category (SL). From the 
results of this feasibility test, it can also be 
seen that students find it easier to learn 
mathematical material specifically three-
dimensions because there are 3D media 
that matches the obstacles faced by low 
vision students. The development of learn-
ing media that gets very good on material 
aspects and learning media aspects that 
get very good grades (Nugroho et al., 
2017). With the presence of geometry ma-
terial media, low vision students can feel 
the real form of the mathematics material 
being studied. According to the math 
teacher, the existence of geometry shapes 
in teaching materials helps teachers to be 
able to visualize abstract forms of material 
to be more real for low vision students. 

 
CLOSING 

Conclusion 

Based on the results of data analysis and 
discussion, it can be ignored that: (1) 
mathematics learning media is needed in 
the teaching materials for low vision stu-
dents, (2) braille geometry teaching ma-
terials get an average score of 91%, the 
Very Eligible category from material ex-
perts and Learning, (3) braille geometry 
teaching materials obtained from stu-
dents an average score of 86.6% included 
in the Very Eligible category from teach-
ers with an average score of 94% included 
in the Very Eligible category. 
 
Suggestion 

From the conclusions of this study, the fol-
lowing suggestions are: (1) teachers to be 
able to use this braille geometry teaching 
material in mathematics learning, espe-
cially three-dimension, (2) students to be 
able to independently learn braille geom-
etry materials both in school and at home. 

REFERENCES 

Agustina; Farida, N; Vahlia, I; Linuhung, N; Rah-
mawati, Y; Nurlaila S, R. (2019). Response 
Analysis of Students with Intellectual Disabil-
ity in Realistic Mathematics Education (RME) 
Learning. In Journal of Physics: Conference Se-
ries (Vol. 1155, No. 1, p. 012058). IOP Publish-
ing.  

Agustina, R., & Farida, N. (2019). Analisis Kebu-
tuhan Pengembangan Bahan Ajar Matemat-
ika Bagi Siswa Low Vision. Jurnal Raflesia 
Bengkulu, 04(02), 58–66. 

Annie, P., Ndhlovu, D., & Kasonde-ng, S. (2015). 
The challenges in teaching learners with vis-
ual impairment in Zambia, 41(4), 157–166. 

Arlin, W; Janu and Heri, R. (2015). Developing audio 
tactile for visually impaired students. Interna-
tional Journal in New Trends in Education and 
Their Implications, 6(4), 18–30. 

Biiter, M. (2013). Braille in Mathematics Education. 
Dhanalakshmi, K., & Murthy, K. (2016). Access to 

Mathematics by Student with Visual Impair-
ment through Nemeth Braille Code. Interna-
tional Journal of Science and Research (IJSR), 
5(11), 314 - 315. 

Drezek, W. (2012). Understanding the Develop-
ment of Young Children with Visual Impair-
ment Blind Children Self-Help Skills. 

Farida; Nurul & Agustina; Rina. (2017). Analisis Ba-
han Ajar Pada Mata Kuliah Kalkulus Lanjut. 
Aksioma, 6(1), 40–47. 

Farida, N., & Agustina, R. (2017). Implementasi Ba-
han Ajar Kalulus Lanjut Berbasis Inkuri. Aksi-
oma, 6(3), 332–337. 

Fauzi, I., & Arisetyawan, A. (2020). Analisis Kesu-
litan Belajar Siswa pada Materi Geometri di 
Sekolah Dasar, Kreano, Jurnal Matematika 
Kreatif-Inovatif, 11(1), 27-35. 

Herzberg, T. S., Rosenblum, L. P., & Robbins, M. E. 
(2017). Teachers’ Experiences with Literacy 
Instruction for Dual-Media Students Who Use 
Print and Braille, Journal of Visual Impairment 
& Blindness, 111(1), 49-59. 

Jazim; Agustina, Rina; Nurlaila, Siti; Farida, N. 
(2018). Bahan Ajar Matematika Berbasis RME 
Pada Siswa Tunagrahita. In Prosiding Seminar 
Nasional Matematika dan Pendidikan Ma-
tematika (pp. 569–573). 

Jazim, Agustina, R., Nurlaila, S., & Farida, N. (2017). 
Analisis Kebutuhan Bahan Ajar Matematika 
Siswa. In Prosiding Semnasdik FKIP Universitas 
Muhammadiyah Metro (pp. 9–13). 

Laksmiwati, P. A., & Retnowati, E. (2019). Pengem-
bangan Perangkat Pembelajaran Geometri 
Berbasis Kecerdasan Majemuk Siswa SMP 



74    Agustina, R and Farida, N. (2021). Braille Geometry Teaching Materials for Low Vision … 
 

 

Kelas VII, Pythagoras: Jurnal Pendidikan Ma-
tematika, 14(1), 1-11. 

Masykur; R., Nofrizal; & Syazali, M. (2017). 
Pengembangan Media Pembelajaran Ma-
tematika Dengan Macromedia Flash. Aljabar, 
8(2), 197–203. 

Mwangi, S. W. (2016). The International Journal of 
Humanities & Social Studies Teaching Mathe-
matics to Students with Visual Impairments in 
Inclusive Primary Schools in Tanga, Tanzania. 
The IJHSS, International Journal of Humanities 
and Social Studies 4(12), 160–165. 

Njue, S. W., Aura, L. J., & Komen, Z. (2014). Braille 
Competency among Learners with Visual Im-
pairments: Methodology and Learner Prepar-
edness Factors in Thika and Meru Counties, 
Kenya, 4(10), 109–116. 

Nugroho, A. A., Putra, R. W. Y., Putra, F. G., & 
Syazali, M. (2017). Pengembangan Blog Se-
bagai Media Pembelajaran Matematika. 
Aljabar, 8(2), 197–203. 

Nwike, M. C., & Catherine, O. (2013). Effects of Use 
of Instructional Materials on Students Cogni-
tive Achievement. Agricultural Science, 3, 103–
108.  

Plomp;Tjeerd, & Nienke, N. (2010). Educational de-
sign research: An introduction. Educational 
design research, 11-50. 

Radojichikj, D. D. (2015). Students with Visual Im-
pairments: Braille. International Journal of 
Cognitive Research in Science, Engineering and 
Education, 3(1), 1–6. 

Raharjo, H. (2014). Pengembangan Bahan Ajar 
Berbasis Komputer dalam Pembelajaran Ma-
tematika Pada Pokok Bahasan Kubus dan 
Balok. Edu, 3(2), 119–132. 

Rudiyanti, S. (2015). Pengembangan Materi dan 
Alat Bantu Pembelajaran Anak Tunanetra Di 
Sekolah Terpadu/Inklusi. JPK, 1(2), 87–103. 

Sari, L., Pratama, R. A., & Permatasari, B. I. (2020). 
Media Pembelajaran Puzzle Angka dan 
Corong Angka (PANCORAN) Bagi Anak 
Berkebutuhan Khusus (ABK), Kreano, Jurnal 
Matematika Kreatif-Inovatif, 11(1), 88-100. 

Suratmi, S., Laihat, L., Santri, D. J., Sriwijaya, U., & 
Sriwijaya, U. (2018). Development of Teach-
ing Materials Based on Local Excellences of 
South Sumatera for Science Learning in Ele-
mentary School. Jurnal Penelitian Dan Pem-
belajaran IPA, 4(1), 35-50.  

Vuletić, G., Šarlija, T., & Benjak, T. (2016). Quality 
of life in blind and partially sighted people. 
Journal of Applied Health Sciences= Časopis za 
primijenjene zdravstvene znanosti, 2(2), 101-
112. 

 

 
 
 
 


