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ABSTRACT: 
Previous study claimed that assistive technology will help increase the ability or adjusting 
proficiency of students with learning disabilities to learn effectively. Whereas there are many 
types of assistive technology available in the market, none of them are suitable for students 
with writing disability in Thailand. Although some students with learning disabilities can 
learn in the same class with normal students, they need certain learning procedure that can 
elicit their proficiency and talent to offset or cover their disadvantage in order to allow them 
to live their life normally. We then decided to develop our own assistive technology: Thai 
Word Processor Program. Therefore this study is aimed to affirm that assistive technology 
such as Thai Word Processor Program can assist Thai students who struggle with their 
writing. We also conducted the experiments with the real users at the school in Bangkok. The 
result in this study insisted that Thai Word Processor Program helps enhancing students with 
learning disabilities in their writing at the average of 85%. 

Keywords: Assistive technology, Dysgraphia, Learning disabilities, Spell checker, Word 
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[1] INTRODUCTION 

Many students with learning disabilities struggle with written expression. For them, the 

act of writing is difficult. Students with writing disability or Dysgraphia are a learning disability 

(LD) that affects writing and nothing to do with intelligence. It can lead to problems with 

spelling, poor hand-writing and putting thoughts on paper. Students with dysgraphia might have 

trouble organizing letters, numbers and words on a line or page. [1]. Though learning 

disabilities can't be cured or fixed. Assistive device can help them leverage their strengths and 

work for specific learning problems. With the help of certain devices, a student with dysgraphia 

can work around his or her weakness in writing [2]. 

Research on dysgraphia has been limited. However, there are several theories as to 

what causes dysgraphia, including problems with sequencing and organizing information, 

problems understanding and processing auditory information, problems processing visual 

information, and problems with orthographic coding, which is the process of storing written 

words in working memory while analyzing the letters that make up the word during word 

learning [3]. 

However, having bad handwriting only does not indicate that a student has dysgraphia. 

Signs and symptoms of dysgraphia include illegible handwriting, irregular letter sizes and 
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shapes, incomplete letters, in-complete words in sentences, difficulty using writing as a means 

of communication, awkward pencil grip, misspelling when writing,  refusal to complete tasks 

that involve writing, and trouble with grammar and sentence structure [4]. Dysgraphia requires 

lifelong manipulate. Anyhow, the symptoms of dysgraphia may change over time [5]. Student 

with dysgraphia can benefit from special accommodations, using assistive technology and extra 

practice with learning writing skills. Therefore this study is aimed to illustrate the use of word 

processor program to enhance the quality of writing produced by students with dysgraphia. 

[2] BACKGROUND 

The use of assistive technology in Thailand is limited whereas the number of students 

with learning disabilities is increasing. Additionally, most learning disabilities students in 

Thailand still have to learn in the same way and same classroom as normal students. Although 

in the market, there are different types of assistive technology for students who struggle with 

writing; those tools are not suitable for Thai students who speak Thai language. Most of them 

are designed and developed for English speakers. In addition, the prices of those assistive 

technology tools are also expensive [6]. Therefore we have to design and develop our own 

assistive technology for Thai students. The preliminary study claimed that assistive technology 

will help increase the ability or adjusting proficiency of students with learning disabilities to 

learn effectively. We then designed and developed Thai Word Processor Program in order to 

affirm previous study. 

Typing and writing are two socially acceptable ways to produce written work. For a 

child who is struggling with handwriting, the reward of a readable product may be motivational 

and may boost their confidence and willingness to write. Additionally, keyboard and the use of 

the computers are even more important for children who have coordination and learning 

difficulties [7]. Assistive technology can make a world of difference to the child who has 

learning difficulties. 

Therefore there is some evidence that computer-assisted writing programs are generally 

quite effective in improving children’s written language abilities. 

Thai Word Processor is a software program that aims to assist students with learning 

disabilities in their writing. The program was designed to include special functions to help 

improve students with learning disabilities in their writing skills. Special functions use in the 

program are Thai Word Prediction (occurs while the students type) [8], Thai Spell Checker, and 

Homophone Checker. Thai Word Processor program works together with Thai text-to-speech 

(Thai TTS). The program allows the students to hear every word as they type a document. It 

also reads every sentence out loud while typing. When the read aloud option is active, the 

program will highlight text while it is read. This function will help students with learning 

disabilities learn words and follow the flow of text. 

 

[2.1] PREVIOUS RESEARCH 

[2.1.1] THAI-TEXT-TO-SPEECH (THAI TTS) 

We applied the use of Thai text-to-speech: Vaja (research and development by Speech 

and Audio Technology Lab, National Electronics and Computer Technology Center) [9]  a 
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technology that can create any voice as desired and most of its use has to be associated with 

language processing technology. The latest Vaja 7.0 SAPI shows in [Figure-1]. 

 

 

 

 

 

 

 

 

Figure: 1. Vaja 7.0 SAPI – SPT Lab, NECTEC. 

[2.1.2] THAI WORD PREDICTION PROGRAM 

[Figure-2] is Thai Word Prediction, a software program that aims to assist students 

with learning disabilities in their writing. Thai Word Prediction works with any word 

processor programs. The students type the first letter of a word and the program offers a list 

of words beginning with that letter. There are 2 types of word lists that the program offers to 

the students: word completion and word prediction. 

 

 

 

 

 

 

 

 

 

Figure: 2. Thai word prediction program. 

[2.1.3] THAI WORD SEARCH PROGRAM 

[Figure-3] is Thai Word Search Program which aimed to assist students with LD in 

their writing. When the user wants to write any vocabulary that he or she cannot spell it 

correctly, the user will just type part of word according to pronunciation or as guessed, the 

program will then check and demonstrate the words for selection that most likely matches 

the one desired by the users including their pronunciation. 

 

 

 

 

 

 

 

 

 

 

 

Figure: 3. Thai word search program. 
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[3] METHODOLOGY 

In this study we use single subject research or single case experiment as it is popular in 

the fields of special education [10]. This research design is useful when the researcher is 

attempting to change the behavior of an individual or a small group of individuals and wishes to 

record that change [11]. Moreover, single subject design can be applied when the sample size is 

one or when a number of individuals are considered as one group [12]. 

[3.1] SUBJECT SELECTION 

 15 students with learning disabilities who struggle with writing in grade 6th (age 

between 11-13 years old) at the school in Bangkok were selected to conduct the pre 

test. 

 Each student was allocated about 10 minutes to finish their writing ability on the 

specific vocabulary. 

 Thai instructor gave advice on selection of students to finally get seven students which 

were a suitable number as this test was done on individual basis and thus large group 

was not needed (adequate number of equipment for students under test, manageable by 

the instructor). However, during the study one student needed to drop off. 

[3.2] MATERIAL USED IN THE STUDY 

 As mentioned earlier, we designed and developed the Thai Word Processor Program in 

order to assist Thai students who have learning disabilities in their writing. The 

interface design and the component of Thai Word Processor Program will demonstrate 

in [Figure-4-7]. 

Figure: 4. Thai Word Processor Program – First Page. 

 

Figure: 5. Thai Word Processor Program – Fn Prediction Button. 
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Figure: 6. Thai Word Processor Program – Fn Spelling Button. 

 

Figure: 7. Thai Word Processor Program – Pink Highlight. 

[4] EXPERIMENT 

We conducted three experiments in this study. 

Activity 1: The students were asked to write article on their workbook. The students had three 

choices of the topic such as Father’s day, My Pet, and Loy Kratong Festival. All of the students 

selected the topic Loy Kratong Festival. When the students finished their writing all of them 

were required to type their article with the program Thai Word Processor. [Figure-8] shows 

one of the students’ handwriting on his workbook, his typing with the assistive technology Thai 

Word Processor, and his personal log file. 

 

 

 

 

 

 

 

 

 

 

Figure: 8. One of the students’ handwriting, his typing and his log file. 
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Activity 2: The students were required to practice and use Fn Prediction within Thai Word 

Processor Program. The researcher read 20 vocabularies to the students. All of the students 

were required to turn on the Fn Prediction and typed the vocabularies that they heard from the 

researcher. [Figure-9] shows one of the students used Thai Word Processor program with Fn 

Prediction. 

Figure: 9. Thai Word Prediction Program with Fn Prediction. 

Activity 3: The students were required to practice and use Fn Spelling within Thai Word 

Processor program. All of the students were required to use the Fn Spelling during typing their 

articles. [Figure-10] shows the result from one of the students using Thai Word Processor 

program. 

Figure: 10. The result from one of the students using Thai Word Processor program. 

[5] ANALYSIS AND RESULTS 

[5.1] ANALYSIS OF THE ACTIVITY 1 AS FOLLOW 

 We examined from the students’ personal log files. All of the students used Thai Word 

Processor program as assistive technology to help them select the right word. For 

example ครับ (คบั), ให ้(ไห)้, ความสุข (ความสุก),  กลบั (กบั), กระทง (กระธง), สมัผสั (ส าผดั), ลูกโป่ง (ลูกโปร่ง). 
 Thai Word Processor program helps enhancing students with learning disabilities in 

their writing.  

 The program also assists them to type more accurate. Additionally, the students can 

select suitable vocabularies and able to type sentences correctly at the average of 97%. 
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[5.2] ANALYSIS OF THE ACTIVITY 2 AS FOLLOW 

 Most students made fewer mistakes while they used assistive technology to support 

them in their writing. 

 From the students’ personal log file, we noticed that Fn Prediction had reduced the 

students’ keystrokes. 

[6] CONCLUDING REMARKS 

In conclusion, this study presents an assistive technology tool to help students with 

learning disabilities in Thailand enhancing their writing skills. This study is the first of its kind 

to be carried out in Thailand. Hence, most students in this study were in agreement with the 

advantages of the use of the Thai Word Processor program as an assistive technology. The 

program could help them to reduce keystrokes while typing. In addition with the assist of 

function spelling, the students can type their documents without any worries because they can 

use this function to correct the sentences after they finished their works. Some of the students 

also claimed that the program allowed them to learn new pronunciations and the meaning of 

new vocabularies. Though the program cannot correct all of the students’ writing mistakes, 

most of the students in this study admitted that the program helps them to be able to write 

correctly more than without using the program. 
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