
  

 

Abstract—The objective of this research is to develop low 

cost mobile electronic books for the blind and to evaluate their 

satisfaction with the electronic books.  Instruments used for this 

study consisted of: 1) Mobile electronic books, 2) Evaluation 

forms for the target group consisting of 30 people who are blind.  

The research determined that: 1) The quality of electronic 

books that have been invented for the blind have an average 

value of 4.25 which is satisfactory 2) The level of satisfaction 

with these books by blind people showed an average of 4.18 

which is a high level of satisfaction. Therefore, the development 

of the format for these mobile electronic books can be used for 

further study to gain more knowledge.  

 

Index Terms—Mobile electronic book, audio book, mobile 

educational media, blind people. 

 

I. INTRODUCTION 

The blind often have fewer opportunities than other 

disabled people, whether they be deaf or those who lack 

mobility. Though blind people may not look different than 

the other people, they must compensate for their disability. 

They must develop perception by other means than using 

their eyes. Hearing or touch is important method of 

perception for the blind. It is therefore important the 

technology to enable them to read is created, for both 

entertainment and educational uses. A current method to 

enable reading for the blind is through Braille Letters [1]. 

 However, each Braille book is very thick and the 

thickness of the book represents the price of the book. This is 

because of the amount of paper being used in publishing 

Braille letters, (1 normally printed page equals to 3 pages of 

Braille). The Clorfield Library is responsible for publishing 

all Braille books in Thailand. These books are distributed to 

the blind free of charge all over the country; and these books 

have the same content as the normally printed books used by 

sighted people [2]. A reading medium that has been invented 

for the blind is „Electronic‟ books. It is a very interesting 

medium as it also creates convenience for the blind. For this 

reason the development of electronic books for the blind has 

significant value. As the blind cannot learn anything through 

pictures or normally printed pages, they must learn by other 

methods; the best being the use of sound and hearing. The 

best method is to record a book or lessons in a tape recorder, 

which allows blind people to understand better and more 

easily than by using Braille letters. Tuttle found that blind 

people studying by using a tape recorder at normal speed, 

 

learned twice as fast than by reading Braille and if the 

recording contained only the necessary parts of the contents 

or lessons, they would learn three times faster than by reading 

Braille. This means that for blind students who have high 

capability they are able to learn up to 275 words per minute 

and for blind students with normal or below normal 

capability: 250 words per minute [3]. 

As mentioned above, we can see that the progress and 

advancement of electronics today leads to the development of 

educational media for people who have impaired eye sight 

including: 1) the Farsighted Program that is used as a Screen 

Reader [4]; as seen in Fig. 1. 2) speech synthesizer programs 

3) screen enlargement programs 4) translation programs that 

translates English language to Braille 5) Braille translation 

software 6) bulging program 7) Daisy system book [5] a 

speaking book on birds in Thailand which is available in 

book format with both pictures and sounds [5]; as seen in Fig 

2. 
 

 
Fig. 1. The Farsighted program [4] (Thai-English OBR system setup). 

 

 
Fig. 2. The voice book on birds [5]. 

 

At present; even though there are many educational media 

available for the blind, in Thailand there is still insufficient 

electronic media to fulfill demand and the production costs 

are very high. Some of the existing electronic media available 

at present are too large and are inconvenient for moving 

around. Also the content of some texts including the contents 
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of lessons, is so outdated that it cannot be further developed, 

leaving them in a state of decay or actually being incorrect 

[6].  

Due to such problems we can see that the blind should 

receive educational information using appropriate media to 

most easily allow them to gain knowledge: either by touch or 

hearing. Their texts or lessons should be modifiable in in 

accordance to the learner‟s level of knowledge and ability. 

Therefore, the research presented here, includes the 

development of mobile electronic books for the blind in 

which the text and even the sound system can be modified as 

needed. This research also hopes to develop technology 

which would stimulate the blind to take more interest in 

self-learning which can be done at any time and build a good 

attitude among them to better develop their education in the 

future. 
 

II. THE METHODS OF DESIGNING AND CREATING THE 

EDUCATIONAL MEDIUM 

Borg‟s and Gall‟s theories [7] using their methods and 

development. We studied blind people‟s needs for books and 

other educational media as the first step. Observations were 

made during interviews and data was collected for analysis of 

problems; concerning the existing books and other media 

available for the blind. The second step was to invent 

particular media and test them among the target groups in 

order to evaluate their quality and the satisfaction of the 

users. 

The research found that Braille books are still the best 

medium for the blind who can read Braille fluently. However 

those people that cannot read Braille properly or are 

beginners, find reading Braille very difficult, causing them to 

have difficulty understanding the texts, which leads to a lack 

of confidence and a lack of desire to read or learn; eventually 

causing them to stop learning completely. The technology 

currently available for educational materials using sound, are 

large and cannot be carried around – because they require the 

use of a computer. For this reason we came up with the idea 

of developing an electronic book which is a combination 

between Braille and an electrical sound system specifically 

made for the blind. This would be a mobile device which can 

easily be carried anywhere. 

 

III. THE INVENTION OF THE EDUCATIONAL MEDIUM 

This electronic book is the size of an A5 sheet of paper 

with a monitor in the front along with operating buttons. 

Upon opening the lid, there will be sound control buttons on 

the left side and Braille texts on the right as seen in Fig. 3. 

The sound will be associated with the Braille texts. 

The electronic book will consist of 3 main parts which are: 

1) the text book 2) the electronic system for sound and 3) the 

Braille texts. 

The front and back covers of the text book are made of 

acrylic plates with a thickness of 3 mm. to strengthen the 

book:  as this material is to purchase and is easily punctured 

to attach equipment. The sound control system is attached to 

the inner side of the front cover with the on-off 

switches/buttons, a USB socket and an earphone jack. Pieces 

  

  

  

 

 
 

 
Fig. 3. The proposed electronic book. 

 

 
Fig. 4. The resin block molding. 

 

 
Fig. 5. The MP3 wireless FM modulator. 
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of resin are attached and shaped for holding the electronics 

and locking them in position as seen in Fig. 4.

We have chosen the MP3 Wireless FM Modulator for the 

sound control system as in Fig. 5 in which the sound files will 

be recorded in an SD memory card in the USB Flash Drive 

socket. The device will be charged through a Cigarette 

Lighter Plug in a car. It will also send the sound signal 

through the Earphone Jack and convert the sound into an FM 

signal to be able to play sound through the radio player in the 

car. However; this device has been developed for use in a car 

only and therefore the source of electricity has to be modified 

for use with a 9 volt battery. The modifications are made by 

re-wiring and repositioning of the monitor, control buttons, 

USB Flash Drive socket and the earphone jack as in Fig. 6.

The texts are divided into two parts which are: the Braille 

text sheets and the sound files which are recorded from those 

Braille texts.
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Fig. 6. The Position of the accessory in the proposed electronic book. 

 

 

 
Fig. 7. The blind students used electronic book. 

 

IV. THE EXPERIMENT 

 

 

 

V. THE EVALUATION 

From the analysis of the questionnaires received from the 

30 people in the target group: the results were calculated to 

find the averages as in seen Table I and Table II. 

Table I shows the results of the quality of the Mobile 

Electronic Book for blind. The overall results showed a 

rating of “Good” with the average of the mean equal to 4.25, 

with the deviation equal to 0.36 based on the standard of a 

“Medium” rating. 

Table II shows the results of the satisfaction of the Mobile 

Electronic Book for blind. The overall results showed a 

rating of “Very Good” with average of the mean equals to 

4.18 with the deviation equal to 0.46 based on the based on 

the standard of a “Medium” rating. 

TABLE I: SHOWS THE RESULTS ON THE QUALITY OF THE MOBILE 

ELECTRONIC BOOK FOR THE BLIND 

List of evaluation X  S.D. 
Level 

of quality 

1. Ease of  using the text and voice 

buttons 
4.45 0.48 Good 

2. Quality of buttons and switches 3.23 0.37 Fair 

3. Clearness of voice and quality. 4.71 0.33 Very  Good 

4. Consumption of power. 4.08 0.27 Good 

5. The safety of the Mobile Electronic 

Book for the blind. 
4.78 0.36 Very  Good 

Average 4.25 0.36 Good 

 

TABLE II: SHOWS THE EVALUATION OF SATISFACTION OF THE MOBILE 

ELECTRONIC BOOK FOR THE BLIND 

List of evaluation X  S.D. 
Level 

of quality 

1. Size and weight of the 

medium/device. 
4.46 0.54 Good 

2. Feature of the medium/ device. 4.35 0.52 Good 

3. Sizes of the buttons. 3.21 0.35 Fair 

4. Placing and position of buttons and 

equipments (SD card, USB ports and  

 Earphone Jack). 

4.42 0.42 Good 

5. Convenience of Use. 4.48 0.48 Good 

Average 4.18 0.46 Good 

 

VI. CONCLUSIONS 

This electronic book as developed according to the design 

principles of Borg‟s and Gall‟s theories [8] demonstrated that 

the target group found its quality to be good and they were 

very satisfied with using the electronic book. Therefore it is 

an appropriate device for use by the blind. It is very 

convenient to use, easy to carry around and the contents or 

texts can also be easily changed which creates fun and joy in 

learning. It also helps the users enjoy reading and develop a 

love of learning. The blind who use such a device can choose 

whatever they wanted to read, at any time in anyplace. It 

appears to be a very useful tool for education, as well as in 

self-development of the blind and their participation in 

society in the future. 
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