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ABSTRACT:   
 

This study represents an experiment on the efficiency of an assistive technology tool for 
learning disabilities in writing. The tool used in this study is Thai Word Prediction add-in for 
Microsoft Word. The hypothesis was to gain results of typing using the add-in better than 
results of writing without using the add-in. A representative sample included 8 Thai students 
with learning disabilities in writing from grade 4 to 6. The pre-test and post-test are presented 
in this study. Moreover, the authors conducted this study with 3 main methods. The first 
method is to write 2 stories from dictation without using Thai Word Prediction add-in and 
then compare the results to the typing with the same stories using the add-in. The second 
method is to compose a story for each 2 given topics by writing without using the add-in and 
then compare the results to the typing using the add-in. The last method was to compose a 
story for each 2 given pictures by writing without using the add-in and then typing using the 
add-in. Results for the first method shows that the scores of correct words from typing using 
Thai Word Prediction add-in are between 80-100%. Hence, the scores of correct words from 
writing without using the add-in are between 32-91%. Results for the second method shows 
that the scores of correct words from typing using the add-in is greater than the scores of 
correct words from writing without using the add-in for 6 out of 8 students. For the third 
method, there are 7 out of 8 students have the correct words of typing using the add-in better 
than writing without using the add-in. Additionally results show that all students could 
compose stories from given orders longer and more correct using the add-in than the writing 
without add-in.  
 

Keywords: Learning disabilities, Microsoft word, Word completion, Word prediction, 
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[1] INTRODUCTION  

There are many kinds of learning disabilities. Learning disabilities are problems that 

affect the brain's ability to receive, process, analyze, or store information. These problems can 

make it difficult for a student to learn as quickly as someone who is not affected by learning 

disabilities. Most students affected by them have more than one kind. Certain kinds of 

learning disabilities can interfere with a person's ability to concentrate or focus and can cause 

someone's mind to stray too much. Other learning disabilities can make it difficult for a 

student to read, write, spell, or solve math problems [1]. Hence, this paper will pay attention 

to the students who have problem on writing. Normally, for those who has language based 
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learning disabilities is called dyslexia. Dyslexia affects individuals throughout their lives 

however, its impact can change at different stages in a person’s life [2]. 

The causes of dyslexia are still not completely obvious, but anatomical and brain 

imagery studies show differences in the way the brain of a person with dyslexia develops and 

functions [3, 4]. Additionally, students with dyslexia have been found to have difficulty with 

identifying the separate speech sounds within a word and/or learning how letters represent 

those sounds, a key factor in their reading difficulties [5]. Dyslexia is not due to either lack of 

intelligence or desire to learn therefore individuals with dyslexia can learn successfully. 

Moreover, signs of dyslexia usually become clearly when a child starts school and begins to 

focus more on learning how to read and write. Students with dyslexia may read and write 

very slowly, confuse the order of letters in words, put letters the wrong way round, have poor 

spelling and understand information when told verbally. NHS choices [6] claimed that most 

students with dyslexia have difficulty with information that is written down.  

In addition, Crivelli [7] suggested that many older children with dyslexia feel more 

comfortable working with a computer than an exercise book. This may be because a 

computer uses a visual environment that better suits their method of learning and working. He 

also stated that assistive technology has been influential on all our live and is a key tool to 

help Dyslexic learners in the classroom in both learning and teaching experiences as well as 

accessing or recording written information. Assistive technology can provide the necessary 

risk taking, patient, multisensory environment many students with learning disabilities need 

[8]. This can result in increased confidence and self-esteem, enabling users to see and hear 

written text on screen, repeat and review information, overcome barriers such as slow typing 

or writing speed and spelling and work more independently.  

Thus, the authors will introduce Thai word prediction function. Actually, Thai word 

prediction function can be able to work with any text editors such as Microsoft Word, 

OpenOffice and LibreOffice. Therefore, in this study the authors applied Thai word 

prediction function to use with the Microsoft word program in order to help Thai students in 

their writing. Word prediction helps the students complete their thoughts and spell words 

correctly. This is in agreement with Handley-More, Deitz, Billingsley & Coggins [9] who 

conducted research on Facilitating written work using computer word processing and word 

prediction. Their study concluded that the program was effective in improving the written 

communication skills of students with learning disabilities and handwriting problems in 

English language. However, in this study the researchers use Thai word prediction to assist 

Thai students with learning disabilities. 

 

[2] RESEARCH METHODOLOGY  

Thai word prediction predicts the word that the user wants to enter into the computer. 

The user types the first letter of a word, and the program offers a list of words beginning with 

that letter. If the right word appears on the list, it can be chosen and automatically inserted 

into the sentence. If the right word does not appear, the user needs to continue to type the 

next letter until it does appear [10]. This special function is called Word Completion Then 

after the user chooses a word, the computer predicts the next word in the sentence. Again, it 

offers a list of possible words, even before the first letter is typed. Predictions are based upon 
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the sentence content and spelling, as well as the number of times a word is used. At this time 

the function Word Prediction is in use. Word prediction may be helpful to students who have 

trouble with spelling, grammar, or using a keyboard (by reducing the number of keystrokes 

needed). These programs may also help the students who struggle to come up with the exact 

word they want to use in a sentence [11]. However, for spelling, word prediction programs 

can be limiting. If a student has trouble with word recognition, word prediction should be 

used with text to speech. If the users with learning disabilities hear the pronunciation of the 

words, they can choose the right one [12]. The authors also applied Thai text to speech called 

Vaja into the Thai word prediction program. Vaja was designed and developed by Speech and 

Audio Technology Lab at NECTEC [13]. Thai Word Prediction add-in is used to demonstrate 

for this research. It is added to Microsoft Word to complete required words and reduce 

keystrokes as shown in [Figure-1]. Additionally, the steps of Thai Word Prediction are shown 

in [Figure-2].    

 

 

 

 

 

 

Figure: 1. Using Thai Word Prediction add-in on Microsoft Word. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 2. Flowchart of Thai Word Prediction add-in. 
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This study conduct using single subject research design. Single subject research is popular in 

the fields of special education and counseling [14]. Single subject research is a quantitative 

approach to examine functional relationships between baseline and experimental conditions 

over time within individual subjects [15]. 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 document that change. Unlike true experiments where the researcher randomly 

assigns participants to a control and treatment group, in single subject research the participant 

serves as both the control and treatment group [16]. Therefore, to prove the efficiency of the 

function, the data of writing and typing by Thai students with learning disabilities had been 

collected. The representative sample included 8 Thai students with learning disabilities in 

writing grade 4 to 6, ages between 9 to 13 years old at the School in Bangkok. 

 The method used in this study are divided into 3 main parts: 

1. Students write and type 2 given stories as a dictation. The details are as follows: 

1.1 Listen and write a story on a paper without using Thai Word Prediction add-in. 

1.2 Listen and type the same story using Thai Word Prediction add-in but not seeing 

the paper of 1.1. 

2. Students compose a story based on each 2 given topics. The details are as follows: 

2.1 Compose a story by writing on a paper without using Thai Word Prediction add-in. 

2.2 Type the same story using Thai Word Prediction add-in but not seeing the paper of 

2.1. 

3. Students compose a story based on each 2 given pictures. The details are as follows: 

3.1 Compose a story by writing on a paper without using Thai Word Prediction add-in. 

3.2 Type the same story using Thai Word Prediction add-in but not seeing the paper of 

3.1. 

 

[3] RESULTS AND ANALYSIS 

 

The first method: 

 There are 2 given stories for the first method. The full scores of these two stories are 33 

and 47 as the amount of words in the first and the second story respectively. From the writing 

and typing of the students, the scores would be given for the correct words. 

 The results of writing and typing the first story for the first method are shown in 

[Figure-3]. The scores of typing using add-in are greater than writing without using the add-

in.  All students achieved more than 80%  of the scores for typing using the add-in.  The 

percentage difference of typing using add-in and writing without the add-in of 8 students are 

15%, 52%, 46%, 33%, 24%, 46%, 9%, and 12% respectively. 

 The results of writing and typing the second story for the first method are shown in 

[Figure-4]. Likewise, the scores of typing using add-in are greater than writing without using 

the add-in.  All students achieved more than 80%  of the scores for typing using the add-in. 

One of the students achieved 100% scores of typing using the add-in for the second story. The 

percentage difference of typing using add-in and writing without the add-in of 8 students are 

36%, 21%, 62%, 17%, 9%, 34%, 9%, and 17% respectively.   

 

 



 

International Journal of Computer Engineering and Applications, Volume XI, Issue V, May 17, 

www.ijcea.com ISSN 2321-3469 

 

Onintra Poobrasert, Thaphat Mupattararot, Lattapol Sae-aue  43 

 

 

 

 

 

 

 

 

 

 

 

  Figure: 3. Scores of the first story for the first method. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 4. Scores of the second story for the first method. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 5. Scores of the first topic for the second method. 
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Figure: 6. Scores of the second topic for the second method. 

 

The second method: 

 There are 2 given topics for the second method.  The students compose a story 

for each topic independently with both writing without the add-in and typing using the 

add-in. The scores of writing and typing depended on the amount of correct words in 

the story.  

 [Figure-5] shows that the scores of typing using the add-in are greater than the 

scores of writing without using the add-in for all students. The difference of the typing 

and writing scores are 28, 17, 18, 16, 17, 10, 7, and 10 respectively. 

 [Figure-6] shows that the scores of typing using the add-in are greater than 

writing without using the add-in for 6 out of 8 students. Therefore, there are 2 students 

have the better results of writing without using the add-in than typing using the add-

in. The difference of the typing and writing scores for the students are 13, 9, 11, 1, -

17, -4, 10, and 2 respectively. 

The third method: 

 There are 2 given pictures for the third method. Likewise, the students compose 

a story for each pictures independently with writing without the add-in and typing 

using the add-in. The scores depended on the amount of correct words in writing and 

typing of each story. 

 [Figure-7] shows that the scores of typing using the add-in are greater than 

writing without using the add-in for almost all students. There is only one student has 

the scores of writing greater than typing.  The difference of the typing and writing 

scores for all students are 10, 15, 9, 11, 2, 16, 12, and -17 respectively. 

 [Figure-8] shows that the scores of typing using the add-in are slightly greater 

than writing without using the add-in. There is the same student of the first picture has 

the scores of writing greater than typing.  The difference of the typing and writing 

scores for all students are 13, 4, 23, 1, 22, 10, 7, and -29 respectively. 
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Figure: 7. Scores of the first picture for the third method. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 8. Scores of the second picture for the third method. 

 
The behavior observation of using Thai Word Prediction add-in in this study can be 

indicated as below: 

1. In the beginning of using the add-in, some students started typing slowly. 

2. The students had become more familiar to write with the add-in after the third 

session. 

3. When the students could not overtake the dictation for the first method, they 

omitted some words and wrote or typed the words improperly. 

4. Some students selected undesired words because: 

 4.1 They started typing with incorrect alphabet.  Therefore, the desired 

words are not showed on the list. 

 4.2 They typed the words without using the add-in. 

  4.3 They used Text-to-Speech to select the words but they were 

homophones. 

  4.4 Text-to-Speech is speech synthesis therefore the speech is unclear 

for some words. 

5. Writing on the papers by students are untidy. However, the students could type 

using the add-in to full-fill the desired words and make longer and 

understandable stories as shown in [Figure-9]. 

6. Typing using the add-in caused of getting the correct words greater than writing 

without using the add-in as shown in [Table-1]. 
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Figure: 9. Comparison of writing without using add-in and typing using the add-in. 

 
Table: 1. Comparison of writing without add-in and typing using add-in. 

Words Writing without Add-in Words Starting Selected words from Add-in 

ระลกึถึง ลักลึกฐึง ระล ึ ระลกึถึง 

ยิ้มแยม้ ยิ้มแยม้ ยิ้ ยิ้มแยม้ 

สนุกสนาน สนุกสนาน สน สนุกสนาน 

เปรี้ยว เปลี่ยว เปร เปรี้ยว 

ตลาด ตะลาก ตล ตลาด 

 

7. The students could use Completion function to reduce keystrokes and find the 

desired words as shown in [Table-1]. 

8. Sometimes, the students searched the desired words using Completion function 

repeatedly as shown in [Table-2]. 

 
Table: 2. Students searched the desired words repeatedly. 

 
Words Writing without Add-in Words Starting Selected words from Add-in 

ถึง ท้ึง ทึ 

ทึ 

ทึ 

ทึม 

ทึบ 

ท้ึง 

แต่ละ แต่ละ แต 

แต 

แตก 

แต่ละ 

กราบไหว ้ กราบไหว ์ กรา 

กรา 

กราบ 

กราบไหว ้

อ่อนแอ อ่อยแอ อ่อ 

อ่ 

อ่อนแอ 

อ่อนแอ 

9. Sometimes, students searched the desired words by listening the pronunciation 

and then selected other words repeatedly until they got the desired words.  This 

showed that they knew the correct words but they might want to listen and 

select the nearly words before selecting the desired words. 

ชาวนาปลูกขา้วให้พวกเรากินเรากินขา้วชาวนาภูมใิจชาวนาอยากให้พวกเรากินให้ห

มดเรากินข้าวสวยที่อรอ่ยมาก 
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10. Sometimes, the students knew that they selected the incorrect words, they edited 

the words by retyping.  

11. Students could get the ongoing words using Prediction function as shown in 

[Table-3]. Only few of words, the students could not find the predicted words as 

a desire because there were not matching words in the database. Therefore, the 

students had to typed and selected from Completion function. 

 

Table: 3. Comparison of typing using Prediction function and writing without the function. 

 
Words Writing without  

Prediction function 

First syllable Selected words from 

Prediction function 

โรงเรยีน โรงเรยีน โรง เรียน 

รสเปรี้ยว รดเปรีย่ว รส เปรี้ยว 

สีเขียว สีเขียว สี เขียว 

โรงพยาบาล โรงพระยาบาล โรง พยาบาล 

ตากฝน ตากฝร ตาก ฝน 

 

[4] CONCLUSION 

 

  In conclusion, this study has shown the effectiveness of typing using Thai Word 

Prediction add-in better than writing without using the add-in. The add-in for Microsoft Words 

helped the students to type correct words and make longer and understandable stories. For 

future work, the authors are trying to implement other tools such as Thai Spell Checker for Thai 

students with learning disabilities into Microsoft Word. Thai Spell Checker will correct spelling 

errors of the students with learning disabilities in their writing. The students then can select 

correct word from the word list and hear pronunciation of every words. This will help Thai 

students with learning disabilities improve their writing. 
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