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ABSTRACT  

Math is a lesson that is difficult for children in Indonesia to understand. 

Especially in children with visual or blind disorders. This disorder makes 

it difficult for metematics to study, for in matematics it takes sight to read 

material to enhance the learning system. This study was developmental 

research that aimed to describe the result of instructional media 

development of math blind game with voice and QR code and describe 

their understanding after using math blind game with voice and QR code 

as learning media at special needs elementary school. The subject of this 

study is blind students grade 4th – 6th . The research model used was 

ADDIE development model (analysis, design, development, 

implementation, and evaluation). Data were collected using test and 

questionnaire to know their understanding of math blind game with voice 

and QR code as lerning media. The result showed that blind students 

responded positively with an average score of SUS score 83,75 (grade A). 

Therefore, it can be concluded that math blind game with voice and QR 

code can be used in teaching and learning activity to improve blind 

students’ understanding about matematics. 
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Introduction  

Effective teaching and learning of mathematics is essential for achieving good results 

during an academic and professional career (Maćkowski et al., 2020). Mathematics is one of 

the most difficult subjects so it requires strategies in the learning process. The mathematical 

ability of Indonesian students based on PISA 2018 is still relatively low. In 2018, the PISA 

(Program for International Student Assessment)  score of Indonesian mathematics was below 

the average, if the average score was 489, Indonesia's mathematics score was 379 

(Nurqamar & Nur, 2022). For normal students, mathematics is considered difficult, 

especially for students with special needs. Blind students need special attention in the 

process of learning mathematics. This is in accordance with the results of research conducted 

by Singla, (2022) which states that in learning mathematics, blind students need the help of 

technological media including voices and braille mathematics.   

Based on the results of interviews with blind students at SLB Kemala Bhayangkari 1 
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Trenggalek, students still have difficulty learning about integers. Students need a learning 

media to more easily understand integer material. Integer material consists of addition, 

subtraction, division and multiplication which is the basic material of mathematics. Blind 

students are expected to be able to understand the basic material of mathematics easily. In 

addition, at the school there is no media that can help students learn mathematics more 

easily. The student only uses braille.   

Based on research Igirisa et al., (2019) states that there is still a lack of learning media 

for blind students. Though the learning process is important for blind children to develop. 

The use of visual AIDS in various forms among students ensures a more successful 

adaptation of the material and increases students' interests, knowledge and skills 

(Abdusamatova, 2022). In 2016, there were 3,750,000 blind people and 40% of the total 

blind people were aged 6-18 years. At this age, they must learn and develop (Pertuni, 2017).  

Most of the learning media used by blind students today are using braille  (Amalia, 

2022). Learning activities for blind children such as writing, reading, and arithmetic require 

braille, and some blind people require a magnifying glass or large print, media that can be 

felt and heard or enlarged. In addition, orientation and mobility exercises are also required 

(Lupetina, 2022). One of the weaknesses of this braille-based game is that it is less time 

efficient and its usability is low (Hoskin et al., 2022). Blind students can learn by using braille, 

but they can also optimize their hearing to make the learning process easier. Along with the 

development of technology, learning media for visually impaired students are also 

developing. Digital-based media can be developed to facilitate students in learning.   

One alternative method that can be used as a support for blind learning is by simulating 

blind math games as semi-digital math games for sound-based vision and QR codes. Based 

on the results of research Afifah et al., (2021) it is stated that the learning process using a 

pocketbook with a QR code can improve learning outcomes. In addition, the results of 

research conducted by Kim et al., (2018) stated that learning media using QR code based 

mobile voice can help blind students to learn. The results of  Al-Jaleeli & Galimyanov, (2018) 

research stated that the use of braille code and QR code technology can be an alternative for 

learning for blind students.   

This research will focus on designing, manufacturing, and quantifying the usefulness of 

blind math games which are semi-digital math education games for visually impaired people 

based on sound and QR codes. QR codes are one type of bar code or two-dimensional matrix. 

QR codes can store information and all kinds of data, such as numeric, alpha, kanji, hana, 

symbols, hiragana, and binary codes. The QR code also has a smaller size than the log code 

(Alif, 2020).   

Based on  this background, there are several problem formulations, namely: 1) How to 

design the Math Blind Game as a math educational game for the blind 2) What are the results 

of measuring usability and excellence Math Blind Game as a math educational game for the 

visually impaired. 
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Research Methods  

This study was development research using ADDIE development model consisting of 

Analyze, Design, Development, Implementation and Evaluation. In this study just adapted 

three stages consisting of Analyze, Design and Development. Subjects of this study were 10 

students grade 4th – 6th at SLB Kemala Bhayangkari 1 Trenggalek. Subject were selected by 

random sampling. The math blind game test will involve 10 participants by playing math 

blind game. Participants will performan usability math blind games assessment by filling the 

Usability System Usability scale (SUS). Thus, it can be known the extent of usability and the 

effectiveness of the math blind games. Ramly et al., (2022) the following explaines these 

three stages of development adapted to this study.  

Table 1. ADDIE Developmental Model Stages 

Stages of 
Development 

Activity 

Analysis Initial planning. 
So some analysis to procure new media products. Conduct needs analysis, 
student analysis and curriculum analysis. 
So that the product procuced can meet axisting needs according to the 
characteristics of student and contained in the learning curriculum in SLB 
Kemala Bhayangkari 1 Trenggalek 

Design Design the materal to be used. Learning media products and intructions 
for use Arrange the learning implementation plan used. Design 
instruments for media enhancements 

Development Develop product device with media validation by validator. Repaired 
according to the advice given. Tested at SLB Kemala Bhayangkari 1 
Trenggalek 

 

The compatibility rate of the math blind game is made by using the questionnaire from 

SUS. The total result of the SUS score can be argued worthy or does not use the following SUS 

scoring matrix. 

Table 2. SUS Scoring Matrix 

SUS Score Grade Information 

80,3 - 100 A 

Acceptable 74 – 80,2 B 

68 – 73 C 

51 – 67 D 
Not Acceptable 

0 – 50 F 

Source: (Sauro & Lewis, 2011) 
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To obtain research data, the researcher compiled sus questions. the sus questions are 

presented in table 3.  

Table 3. Sus Questionnaire 

No Question 

Score 

1 2 3 4 5 

1 I will be using this system on a regular basis 
     

2 I think this system is too complex 
     

3 I consider that the system is easy to use 
     

4 I think I need technical assistance to use the system 
     

5 I think the functions or features provided on this system are well designed 
     

6 I rate too many discrepancies in this system 
     

7 I have a feeling most people will find this system easy to use quickly 
     

8 I think the system is very complicated to use 
     

9 I feel very confident when using this system 
     

10 I need to learn many things before I can use this system properly 
     

 

 

Findings  

This research produced a new product of math blind game with voice and QR codes as 

learning media for blind students. The subjects of this study were 10 blind students grade 

4th – 6th at SLB Kemala Bhayangkari 1 Trenggalek.  

 

Analysis Stage  

Needs analysis was conducted using interviews to teachers and students at SLB Kemala 

Bhayangkari 1 Trenggalek to know the problems related to the process of lerning 

mathematics. Based on the results of interviews with blind students and teachers at SLB 

Kemala Bhayangkari 1 Trenggalek, students still have difficulty learning about integers. 

Students need a medium to more easily understand integer material. Integer material 

consists of addition, subtraction, division and multiplication which is the basic material of 

mathematics. Blind students are expected to be able to understand the basic material of 

mathematics easily. In addition, at the school there is no media that can help students learn 
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mathematics more easily. The student only uses braille.  Thus, It was necessary to develop 

media that could help students learn about integer operations. Furthermore, the student 

analysis such as characteristics and the level of student blindness found were low vision, 

partial sighted and totally blind students, and analysed the level of students' interest in using 

learning media. So blind math games which are semi-digital math education games for 

visually impaired people based on sound and QR codes can be learning media for blind 

student.  

 

Design Stage  

Designing Math Blind Games begins by drawing the design and size of the Math Blind 

Games, the size of Math Blind Games is 35 x 25 x 6,5cm (length x width x height with 6 section 

and 1 question in section box. The types of questions in the Math Blind Games are include 

addition, subtraction, multiplication, division, power, and root form. The questions are 

arranged from easy to difficult questions. Each question has different points according to the 

difficulty level of the 6 questions. For the division of the level of the question consists of 4 

(four) parts, namely: 1) Addition and subtraction problems (worth 0.5 points), 2) Addition, 

subtraction, and multiplication problems (worth 1 point), 3) Multiplication and division 

problems (worth 2 points), 4) Questions to the ranks and roots (worth 3 points). When a 

player answers the question incorrectly, the player has to take the penalty card. In each box, 

there will be 2 buttons in the form of questions and answers, the questions are on the left, 

and the answers are on the right, besides that in each box there are also braille numbers to 

direct players (blind) in playing Math Blind Games. Besides there are 6 boxes or 6 questions, 

on the Math Blind Games board there is a card holder that is used to put down penalty for 

players who give the wrong answer. 

 

On the card, there is a QR Code that is useful for making it easier for blind people to 

read the commands on the card. The QR Code contains a question, a ten second countdown, 

and the answer. The function of this QR Code is to make it easier for blind people to read the 

commands on the card.  

 

 
Picture 1. Math Blind Games 
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Development Stage 

Usability Measurement and Advantages of Math Blind Games as a Math Educational 

Game for the Blind. In measuring the usability of the Math Blind Games, the SUS 

questionnaire was filled with 10 participants. Participants Iin considered Math Blind Games 

to have excellent usability (Grade A), Ye participants considered Math Blind Games to have 

good usability (Grade A), Fe participants considered Math Blind Games to have quite good 

usability (Grade C), In the participant Na assessed that the Math Blind Games had good 

usability (Grade B), in the participant Jo considered the Math Blind Games to have very good 

usability (Grade A), the Ay participants considered the Math Blind Games to have excellent 

usability (Grade A), Fa's participants considered Math Blind Games to have good usability 

(Grade B), Al's participants considered Math Blind Games to have excellent usability (Grade 

A), Ra's participants considered Math Blind Games to have good usability (Grade B), at Ca 

participant considered the Math Blind Games to have excellent usability (Grade A). Thus, 

based on the 10 participants, the average total value of the SUS Score was obtained that this 

product was declared feasible, namely with an average value of 83.75 (Grade A). 

 

Math Blind Games has advantages and disadvantages as a math educational game for 

the visually impaired. The advantage of the Math Blind Game is that there are questions and 

explanations in the form of sound, making it easier for blind people to play and use this 

product. Then, Math Blind Games can be played anywhere and portable, because they can be 

printed easily. In addition, Math Blind Games can also make learning mathematics more 

enjoyable among children who feel difficult in the process of learning mathematics. On the 

other hand, the drawback of Math Blind Games is that it still requires an instructor as a 

companion to oversee the game process for blind children. In addition, Math Blind Games is 

not waterproof because it is made of electronics which will die if it is hit by water. In the 

future, Math Blind Games can be modified into digital-based math games for the visually 

impaired. 

 
Table 4. Usability Results Assesment of Math Blind Game 

No Player 
*Assessment SUS Questionnaire Total SUS 

Score 1 2 3 4 5 6 7 8 9 10 

1 Ii 5 5 5 5 1 5 1 3 5 5 95,0 

2 Ye 5 5 5 5 2 4 1 1 4 5 92,5 

3 Fe 4 5 3 5 2 5 4 5 4 5 70,0 

4 Na 3 5 5 5 2 5 2 3 4 4 80,0 

5 Jo 4 5 5 5 1 5 1 3 5 5 92,5 

6 Ay 4 5 4 5 2 5 1 3 4 5 85,0 

7 Fu 3 5 4 5 2 4 2 3 4 5 77,5 

8 Al 4 4 4 5 2 4 1 3 5 5 82,5 

9 Ra 3 4 4 5 1 4 2 2 3 5 77,5 

10 Ca 3 5 5 5 1 5 1 3 4 4 85,0 

Total Mean SUS 83,75 



7 International Journal of Research in Education, 4(1), January 2024, 1-11  

 

 

 

Usability Measurement and Advantages of math blind games as a math educational 

game for the blind.  In measuring the usability of the Math Blind Games, the SUS 

questionnaire was filled with 10 participants. Thus, based on the 10 participants, the average 

total value of the SUS Score was obtained that this product was declared feasible, namely 

with an average value of 83.75 (Grade A). 

 

This section is the most important section of your article. The analysis or results of the 

research should be clear and concise. The results should summarize (scientific) findings 

rather than providing data in great detail. Please highlight differences between your results 

or findings and the previous publications by other researchers. (Cambria, 12pt, spacing 1.15) 

 

Discussion 

This study aims to find out how to design the Math Blind Game as a math educational game 

for the blind and how the results measure the usefulness and superiority of the Math Blind 

Game as a math educational game for the blind. This research was conducted at SLB Kemala 

Bhayangkari 1 Trenggalek. The type of research used is research and development (R&D) 

with 3 stages, namely analyze, design and develop. 

The analyze phase was carried out to obtain information regarding the needs of 

learning media for blind students at SLB Kemala Bhayangkari 1 Trenggalek. Information 

collection was carried out by interviewing teachers and students. The results of the needs 

analysis show that students of SLB Kemala Bhayangkari 1 Trenggalek need learning media 

other than braille to be able to improve learning outcomes, especially math. 

Based on the results of the needs analysis, then the design of learning media for blind 

students was carried out. Learning media is designed with a minimalist design to make it 

more flexible. Learning media uses cardboard material and is equipped with audio which 

can be accessed via the QR Code found on the paper. This is in accordance with the results of 

research (Sari et al., 2019) which shows that audio-based learning media can increase the 

cognitive value of blind students. Designing Math Blind Games begins by drawing the design 

and size of the Math Blind Games, the size of Math Blind Games is 35 x 25 x 6.5cm (length x 

width x height with 6 sections and 1 question in the section box. On the card , there is a QR 

Code that is useful for making it easier for blind people to read the commands on the 

card.The QR Code contains a question, a ten second countdown, and the answer.The function 

of this QR Code is to make it easier for blind people to read the commands on the card. 

After making the design, then a validity test was carried out to measure the usefulness 

and advantages of math blind games. Usability was measured using the SUS questionnaire. 

based on the 10 participants, the average total value of the SUS Score was obtained that this 

product was declared feasible, namely with an average value of 83.75 (Grade A). Blind 

students think that math blind games are very useful for helping students learn math. 

The development of learning media for math blind games with voice and qr code as 

learning media for blind students was declared to have high eligibility with an SUS score of 
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83.75%. Students have a good response when the math blind game with voice and qr code is 

presented to students in learning mathematics. This is in accordance with the results of 

research (Wardhani et al., 2021) which states that learning media using braille texts and QR 

codes that link to video explanations for blind students can improve student learning 

outcomes in biology subjects. Math blind games are equipped with sound, this is very helpful 

for blind students when learning. This is in accordance with the results of research Aziz et 

al., (2021) and Fadiana et al., (2014) which says that learning media with audio is very 

effective for blind students. 

Blind students need special media in learning. Math blind games can be an alternative 

for students to increase their ability to count in an easy and fun way. Math blind games can 

train students to focus and can improve hearing. This is in accordance with the results of 

research (Jannah, et al., 2021) which states that learning media with braille and audio over 

speech can improve tactile and hearing abilities so that blind students besides being able to 

improve their cognitive development can also increase vocabulary by repeating information. 

obtained independently so that their memory increases. 

The media that are often used as learning media for blind students include braille and 

audio-based learning media. Audio-based learning media is proven to improve the cognitive 

abilities of blind students. Based on the results of the study (Ridiani & Irda Murni, 2019) 

stated that there was an increase in the ability to operate arithmetic addition series through 

blokjes media. Where blockjes media consists of square cubes and there are small cubes that 

publish braille numbers. This shows that audio-based learning media can help blind students 

in the learning process. 

Math Blind Games has advantages and disadvantages as a math educational game for 

the visually impaired. The advantage of the Math Blind Game is that there are questions and 

explanations in the form of sound, making it easier for blind people to play and use this 

product. Then, Math Blind Games can be played anywhere and portable, because they can be 

printed easily. In addition, Math Blind Games can also make learning mathematics more 

enjoyable among children who feel difficult in the process of learning mathematics. On the 

other hand, the drawback of Math Blind Games is that it still requires an instructor as a 

companion to oversee the game process for blind children. In addition, Math Blind Games is 

not waterproof because it is made of electronics which will die if it is hit by water. In the 

future, Math Blind Games can be modified into digital-based math games for the visually 

impaired. 

 

Conclusion 

 Based on the research that has been done, conclusions could be reached as follows: 
1. Math Blind Games has a size 35 x 25 x 6,5cm (length x width x height) with 6 section 

and 1 problem in each section. The types of questions in the Math Blind Games discuss 

addition, subtraction, multiplication, division, power, and root form. Math Blind Game 

can be played by using a button and a special smartphone for blind people to scan the 

QR Code and bring up the sound output. 
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2. Based on the assessment of 10 (ten) participants, the total value of the SUS Score was 

83.75 (grade A) which can be concluded that the Math Blind Game has very good 

usability. In addition, Math Blind Game has advantages or advantages over math 

educational games for the visually impaired, which are equipped with voice features, 

are portable to use, and make learning mathematics more enjoyable. Thus, it can be 

concluded that the Math Blind Game is effective and appropriate to be used as a math 

education game for the blind. 

3. The material paper that used to make math blind games can be change to other 

materials to make it more durable. The mathematic subject that contained in the Math 

Blind Games which is elementary school mathematics level, can be added with 

mathematics material for the next level, such as junior high and high school levels, could 

be supplemented with further mathematical subject, such as junior and high schools. 
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