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A STUDY OF USING WORD PREDICTION SOFTWARE TO INCREASE
TYPING RATE AND ACCURACY FOR CEREBRAL PALSY STUDENTS
IN SRISANGWAL SCHOOL.

JAKGRIT THONGSOOK 4637579 RSRS/M
M.A. (REHABILITATION SERVICE FOR PERSONS WITH DISABILTIES)

THESIS ADVISORS : JITPRAPA SRI-ON, Ph.D., BENJAPON SAKSIRI, M.Sc.

ABSTRACT

This is comparative research that applied Thai word prediction software to
cerebral palsy students with typing difficulties. The aim is to compare the typing
accuracy and the typing rate of students with cerebral palsy as well as the number of
key strokes when typing with and without word prediction software.

The subjects were 10 grade 4-6 cerebral palsy students studying at Srisangwal
School during the academic year of 2005 A.D. The students had normal reading
ability with spelling accuracy problems.

The subjects typed 90 words using a word processor only and typed the same 90
words using a word processor with word prediction software. Each word was dictated
to the subjects.

All 10 subjects (100%) performed better when using word prediction software.
Their average typing accuracy was increased by 19.9 words (the average increased
75.38%). Their typing rate increased by 0.54 words per minute (the average increased
83.08%). In addition, the word prediction software helped reduce 813 keystrokes
(54.24%) out of 1530 keystrokes necessary to type all 253 words. Most of 2-3
keystrokes (81.37%) were found to be the minimum number of keystrokes required
before the desired word appeared on the prediction list.

Therefore, word prediction software can be considered assistive technology
to support typing. This word prediction software has benefited cerebral palsy students

with spelling accuracy problems and typing difficulties in Thailand.

KEY WORDS : WORD PREDICTION SOFTWARE / CEREBRAL PALSY /
ASSISTIVE TECHNOLOGY
193 p. ISBN 974-04-7143-9
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Physical Ability and Function Assessment Form !

General Information

Client’s name-surname: Age: years
Sex: Date of birth: Occupation:
Address:

Telephone:

Diagnosis:

Orthosis:

Mobility aid:

History of disability:

Date of assessment:

Evaluator:
1.
2.

1T o a o
Aanneaan gasmsad
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Assessment

1. General appearance:

2. Language and communication

2.1 Expressive language:

2.2 Receptive language:

3. Motor and function movement

3.1 Head control:

3.2 Sitting position

- On chair:

- On wheelchair:

- Sitting balance:

Ay, (uusmsHuaussanmaniing) /91

4. Upper limb and hand function (Test in sitting position)

Can the client do the following function?

4.1 Reach out

- Lt. Side:
Describe movement:

- Rt. Side:

Describe movement:

( )No

( )No
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4.2 Grasping
4.2.1 Large grasp
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.2.2 Small grasp
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.4 Releasing
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.3 Carry
- Lt. Side:
Describe movement:
- Rt. Side:

Describe movement:

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

) No

) No

) No

) No

) No

) No

) No

) No

MANUIN /92
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4.5 Hand manipulate
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.6 Hand prehension
4.6.1 Cylindrical grasp
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.6.2 Spherical grasp
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.6.3 Hook grasp
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

Ay, (uusmsiuilaussomwaniing) /93

( )No

( )No
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4.6.4 Key pinch/lateral pinch
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.6.5 Tripod pinch
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

4.6.6 Tip pinch
- Lt. Side:

Describe movement:

- Rt. Side:

Describe movement:

5. Eye-hand coordination:

6. Visual perception

6.1 Eye contact:

) Yes

) Yes

) Yes

) Yes

) Yes

) Yes

) No

) No

) No

) No

) No

) No

MANUIN /94
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6.2 Eye following:

6.3 Visual discrimination

- Matching the object (shape, size, color):

- Naming the object (shape, size, color):

- Grouping the object (shape, size, color):

6.4 Figure ground:

6.5 Form constancy:

6.6 Spatial relationship:

7. Hearing:

8. Attention spans:

9. Memory:
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10. Sensation
10.1 Touch:

10.2 Pressure:

10.3 Pain:

10.4 Temperature:

10.5 Propriocepti

Copyright by Mahidol University
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Executive Summary
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WITH DISABILTIES; M.A. (REHABILITATION
SERVICE FOR PERSONS WITH DISABILTIES)
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ASSISTIVE TECHNOLOGY

JAKGRIT THONGSOOK : A STUDY OF USING WORD PREDICTION
SOFTWARE TO INCREASE TYPING RATE AND ACCURACY FOR
CEREBRAL PALSY STUDENTS IN SRISANGWAL SCHOOL.

THESIS ADVISORS: JITPRAPA SRI-ON, Ph.D., BENJAPON SAKSIRI, M.Sc.

BACKGROUND

The information from World Health Organization (WHO) in 1990 shows that
about one in every three hundred babies born will have, or will develop cerebral palsy
(CP). In addition, there is a report from the United Cerebral Palsy in the year 2000
which reveals that more than 500,000 American people are with cerebral palsy (1).
In Thailand, The statistics about children with cerebral palsy reported 16,818 persons

which excluding children with multiple disorder (2).

For most people writing does not come easily. The process can be tiring and
frustrating. The results are often neither rewarding to ourselves in expressing what we
want to say nor easily understood by others. Pupils with additional problems (such as
language or physical disabilities) can find themselves cut off from the curriculum
offered in schools since concentrating on the process of forming letters, and on the

mechanics of spelling, can leave them increasingly behind their classmates (4).
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The physical act of writing can be difficult for students with physical
disabilities. For some students with physical disabilities, handwriting may not be an
option due to limitations in motor control, difficulty forming letters, illegible writing,
or slow speed. Typing is often a more feasible option since it eliminates legibility
problems and is considered faster than handwriting for skilled typists who do not have
disabilities. In addition, students with physical disabilities may also have spelling
errors, spelling errors may occur due to mechanical writing errors resulting from
motor control issues. This can occur whether students are using a standard keyboard

or an appropriate alternate input device that has been selected for them.

Outside of the mechanics of writing, the actual ability to spell can also be
problematic for students with physical disabilities. Phonological awareness is said to
predict spelling ability, and Sandberg (1998) indicated that this is true for non-
speaking students with cerebral palsy as well. Sandberg (2001) also reported that
there is often a discrepancy between intelligence and literacy skills of students with
cerebral palsy and speech impairments. Reasons for this can include motor problems,
difficulty with expressive and receptive communication, memory problems, and
phonological skills. Results from a three-year longitudinal study, showed students still

far below their peers in spelling, but they were attempting to spell more words (5).

Practice is the number one tool that makes a person a better writer. Allowing
a user access to word processing can help alleviate hesitancy in writing caused by
poor spelling, lack of grammar skills, poor handwriting, and an inability to proofread
and edit handwritten work. When the goal of the activity or task is written expression
and not handwriting or grammar, access to word processing on a computer or stand-
alone keyboard could be beneficial for a person with handwriting or grammar

difficulties that may impede written expression.

Built-in supports in most word-processing applications can make writing less
difficult. Editing techniques can be helpful in correcting writing errors. “Cut-and-
paste” and “click-and-drag” features allow the writer to move words, sentences, and
paragraphs within the text with ease. Word-processing software can also facilitate a

sequential approach to writing when used with accompanying any software (22).
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Most word prediction programs can be used with any word processor, with the
student typing in a window separate from the word processor. As letters are pressed
on the keyboard, the predicted words appear in a prediction window. The predicted
words are always words with the same letters that have already been typed.
The student can select the target word by either clicking on it with the mouse or
by typing the number of the corresponding word, the target word is transferred from
the word prediction software to the word processor. If the correct word is not in
the prediction list, the student continues to type and the list of predicted words
changes accordingly. The prediction list is cleared after either a prediction is selected
or a word is entered fully and terminated with a space. The process begins again with

the beginning of a new word.

In relationship to physical disabilities, MacArthur (1999a) stated that "word
prediction software was originally developed for individuals with physical disabilities
to reduce the number of keystrokes required to type words". Word prediction software
can be beneficial for students with fine motor problems who are poor typists,
who have difficulty with handwriting or who need help with spelling tasks.
MacArthur (2000) suggested that word prediction could be an option for students
who could not read their own handwriting or for students whose spelling was so poor
that a spell checker could not offer usable suggestions. Merbler et al. (1999)
suggested that word prediction software was suitable for any student who had
keyboarding difficulties because it reduced the number of keystrokes, thereby

allowing the student to click on a whole word before the word had been completely

typed (5).

Benefits to word prediction include helping with spelling problems. Word
prediction has been found useful in the language development of children with
spelling difficulties. Zordell (1990) noted an increase in the variety of words used and
an improvement in the use of sentence structure, primarily through word prediction’s
grammar capabilities. Newell et al. (1992) noted improvements in “stimulation of
language”, vocabulary size and basic literacy. For successful writing, spelling has to
become automatic. As a child’s understanding and assimilation of the spelling system

becomes more developed, their encoding of words becomes more automatic (7).
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The word prediction software in this study was developed by NECTEC (National
Electronics and Computer Technology Center). From reviewing other literatures,
the researcher didn’t find any research that applied the word prediction software of
NECTEC to cerebral palsy students in Thailand. In addition, no word prediction
software in Thai language was applied to cerebral palsy students with spelling
difficulties. Therefore, the researcher is interested in studying the use of word
prediction software to increase the spelling accuracy for cerebral palsy students. The
results from this study can be used to choose appropriate assistive technology in order
to support typing and spelling. This can be starting point for research and

development of word prediction software in Thai language.

OBJECTIVES OF THE RESEARCH

1. To compare the difference of typing accuracy of students with cerebral palsy
between typing with and without word prediction software.

2. To compare the difference of typing rate of students with cerebral palsy
between typing with and without word prediction software.

3. To compare the difference of number of keystroke between typing with and

without word prediction software.

MATERIAL AND METHOD

Participants

The participants included 10 cerebral palsy students (7 boys and 3 girls) selected
from grade 4 to grade 6 at Srisangwal School in the academic year of 2005.

The selection criteria are as follows:

1) Students had no hearing and visual disability

2) Students could use word processor for typing with standard keyboard

3) Students had no experience with word prediction software

4) Students had the ability to press any key on the keyboard accurately

5) Students had over 50% spelling error on Writing-spelling test (either due to

motoric or learning issues)

6) Students could read correctly over 50% of Reading test
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7) Students had no visual perception impairment

8) Parents permitted the students to participate in the study.

The age range of participants is between 12-00 years to 15-02 years, and the
average age is 13-06 years. Ten cerebral palsy students with spelling problem
included 3 types of cerebral palsy -- 2 athetoid CP, 3 diplegia CP and 5 quadriplegia
CP.

Instruments

Hardware and software

The research used a laptop computer, standard keyboard, Windows 98, Microsoft
Word 97. The researcher turned off spelling checker in Microsoft Word, so that

wrong words were not identified and the students could not edit the words.

The word prediction software for Windows 98 which had been developed by
NECTEC was selected as the word prediction software to be used in this study due to
its ability to work in Thai language. The software statistically makes adjustments of
most recent and most frequently used words and places them at the top of the
dictionary. This feature will effect typing rate and a number of keystrokes of each
student. Therefore, the researcher made 10 separate installations of word prediction
software on 10 different partitions on the laptop computer (each partition had just one
copy of word prediction software) for each student. In addition, the researcher added
all words used in the typing test into database of each copy of word prediction

software.

Some of the physical prerequisites for typing are arms and fingers control,
directional movement control. Students with cerebral palsy lack control of the
muscles of arms, hands, fingers with limited range of motion in typing. This effects
the ability to press two keys at a time, repeating key strokes, quick keystrokes and
slow down the repeat rate. Therefore, the researcher turned on sticky keys and filter

keys features during typing.
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The word lists

The word lists consisted of 59 word lists. First five lists were used for word
prediction training. Remaining 54 word list, 27 word lists were used for baseline
phase (typing only) and 27 word lists were used for intervention phase (word
prediction) where the word lists in intervention phase is the same as the word lists in
baseline phase except that they are different in series of words. These words were
drawn from fundamentals Thai language books, research documents of Thai spelling
and common misspell words of grade 4 to 6 classes. Each of the words in the word
lists excluded the words with specific name and homonym words. In addition, each of
the word lists had 10 words where each word used 4 to 8 keystrokes (assumption, one
press of “shift” key is considered one keystroke) and total of 60 keystrokes in one

wordlist.

Procedure

Software instruction

Orientation to the word prediction software, sticky keys and filter keys subtest
was introduced. This was because word prediction software was a new skill that had
to be taught before it could be used. The students received individual instruction on
the use of word prediction software, sticky keys and filter keys for typing the five
word lists (50 words) from the researcher. The researcher explained the features of the
software and then provided guided and independent practice. Students were instructed
to type a word letter-by-letter and look at the word list after each letter typed. They
were instructed to select the correct word by typing the corresponding number.
In addition, the last wordlist (10 words) was served as a test to determine if the
students could use word prediction independently. If they could correctly select the
target word in the prediction list for 8 out of the 10 words, they were considered able

to use word prediction software.

Typing session
The typing sessions was implemented by having the researcher called out a word
and the student had to type that word. When the student finished typing a word or

could not spell (type) a word, he/she had to press the “enter” key to notify the
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researcher. Then the next word would be spoken immediately. It was important to
eliminate pauses and to ensure that there was a continuous flow and the students did

not have to stop to wait for what he should be typing next.

During typing session, the video camera was positioned at the side of the
subjects, so that it could capture the monitor and hand movements of the subjects at
all times. The video recording is for rechecking any event during research. When the
student completely typed a word list, the researcher printed a copy of the document
and analyzed the text for typing accuracy, typing time and typing rate. Typing
accuracy (words) and typing rate (words per minute) were calculated for both baseline

and intervention phase.

Design

The student had to type the word lists for 6 days (baseline phase 3 days and
intervention phase 3 days), 3 sessions a day, and 10 words a session both baseline and
intervention phase. When the student finished typing all words of each session, he
could rest for 5 minutes. Due to students with cerebral palsy have motor planning and
fatigue problems that interfere with continuous typing, which interfered with

calculating words per minute and typing accuracy.

The nine sessions (90 words) pretest that established their typing accuracy and
typing rate were used as baseline. During this time, the participants used only a word

processor, sticky keys and filter keys to type.

After all baselines were completed, the intervention phase was started. During
the intervention phase, the students used the word prediction program with the word
processing, sticky keys and filter keys program for typing in nine sessions (90 words)

Typing accuracy and typing rate were calculated in each session.

Data analysis
Descriptive statistics, general statistics about typing accuracy, typing rate and
keystroke in terms of average and percentage are described. Analytic statistics, the

statistic analysis of the data is done by paired t-test.



ININYY NBIFN Executive Summary /188

RESULTS

Typing accuracy

The data of all the subjects was presented in a graph (see Figure 1). From the
graph it is evident that all the subjects (100%), typing accuracy with word prediction
scores was higher than typing accuracy without word prediction scores. This indicates
an improvement of typing accuracy scores with the use of word prediction software in

this research.
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Figure 1 Accuracy scores between typing without and with word prediction

Table 1 documents the mean with and without word prediction scores of all
subjects, as well as the mean difference between with and without word prediction
scores. Where the average typing accuracy score without word prediction was 25.40,
the average typing accuracy score with word prediction was 46.30. Word prediction
increased the average accuracy scores by 20.9 correct spelled words, which represents
an average 82.28% improvement in typing accuracy. The comparisons of accuracy

scores between typing with and without word prediction software, which were tested



o

WNAIMNGY WHIINIRINTIAD

Ay, (uuIMsiuaussomwaniing) / 189

by paired t-test one-way analysis. There are statistically significant differences of

accuracy scores between typing with and without word prediction software (p-value =

0.000)

Table 1 Compare the difference of accuracy scores between typing with and without

word prediction

Methods n Mean t df-value p-value
With word prediction 10 46.30 8.17 9 0.000
Without word prediction 10 25.40

Typing rate

The data of all subjects was presented in a graph (see Figure 2). From the graph

it is evident that all the subjects (100%), typing rate with word prediction was higher

than typing accuracy without word prediction. This indicates an improvement of

typing rate with the use of word prediction in this research.
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Table 2 shows the mean with and without word prediction of all the subjects,
as well as the mean difference between typing with and without word prediction.
Where the average typing rate without word prediction was 0.65 words per minute,
the average typing rate with word prediction was 1.19 words per minute. Word
prediction increased the typing rate by 0.54 words per minute, which represents an
average 83.08% improvement in typing rate. The comparisons of typing rate between
typing with and without word prediction software, which were tested by paired t-test

one-way analysis. There are statistically significant differences of typing rate between

typing with and without word prediction software (p-value = 0.000)

Table 2 Compare the difference of typing rate between with and without word

prediction

Methods n Mean t df-value p-value
With word prediction 10 1.19 9.65 9 0.000
Without word prediction 10 0.65

Keystroke saving

In the research task, all keystrokes of typing without word prediction had
1,530 keystrokes (excluded first five word lists for training and 90 keystrokes in
repeat words) and typing with word prediction had 714 keystrokes. It showed the
word prediction for Windows 98 could decrease the keystrokes of typing 816
keystrokes or 53.33%. The average of keystrokes in one word for typing with and

without word prediction was 2.80 and 6 keystrokes (see Table 3)
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Table 3 Keystroke saving

Without word With word Difference of
prediction prediction keystrokes
Minimum keystrokes 4 1 3
Maximum keystrokes 8 S 3
Average of keystrokes 6 2.80 3.20
All keystrokes 1,530 714 816
Percentages 100 46.67 53.33

From table 4, the comparisons of keystrokes between typing with and without
word prediction software, which were tested by paired t-test one-way analysis. There
are statistically significant differences of typing rate between typing with and without

word prediction software (p-value = 0.001)

Table 4 Compare the difference of keystrokes between with and without word

prediction
Methods n Mean t df-value p-value
With word prediction 254 3.20 -3.23 253 0.001

Without word prediction 254 2.80
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DISCUSSION

The purposes of this study was to compare the difference of typing accuracy,
typing rate of students with cerebral palsy and keystrokes between typing with and
without word prediction software. Because some students with cerebral palsy can
severely limit spelling accuracy and typing speed in functional typing task, it is

necessary to find ways to increase efficiency of typing for these individuals.

In this study, all the students did show an improved typing accuracy while using
word prediction software. It increased the average accuracy scores by 20.9 correctly
spelled words, which represents an average 82.28% improvement in typing accuracy.
When the students could type in the first 2-3 letters of a word, the word prediction
software identified the target word and eliminated the need to spell it in its entirety.
Finally, the student read and selected the word correctly from a prediction list that he
could not spell all the letters of a word. Therefore, it is much easier to produce the
first few letters of a word and then read the word correctly. Ganske (1999) noted in
spelling, every letter counts, and in the correct order too, but in reading, a word may

be accurately retrieved from memory on the basis of just some of its letters (7).

In the area of typing rate, word prediction software increased the typing rate by
0.54 words per minute, which represents an average 83.08% improvement in typing
rate. When the students used the word prediction software, they had an increase of
average typing accuracy score but the average typing time is almost the same between
typing with and without word prediction software. Therefore, the typing rate had an

improvement in a time unit.

In the area of keystrokes saving, the word prediction software for Windows 98
could decrease the keystrokes of typing 816 keystrokes or 53.33 percentages. Several
studies cited in the literature support the use of word prediction software to enhance
keystroke savings with experimentally determined keystroke savings' ranges of 37-
47% and clinical data to support 23-58% keystroke savings (29). It showed the word
prediction software for Windows 98 closely enhance keystrokes saving with several

studies. In addition, it may also be a reduced muscles fatigue for typing tasks. Due to
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keystroke savings more than fifty percentages, the student with cerebral palsy may be
able to work longer with more comfort when using word prediction software as

compared to letters only typing.

CONCLUSION

The data from this study indicated that word prediction software had a large
positive effect to increased typing accuracy and typing rate for cerebral palsy students
with spelling problems. By including the effect of word prediction software for
Windows 98, this could decrease keystrokes of the Thai words more than 50%.
Therefore, word prediction software has been shown to be a potentially useful tool in
supporting cerebral palsy students with spelling problem to spell more accurately and

type more speedily.

LIMITATIONS AND RECOMMENDATION FOR FURTHER RESEARCH

There are limitations of the study that need to be considered. First, as with
most single subject designs, this study used a small number of students with cerebral
palsy. Nevertheless, having some literatures that used a small sample group and had
similar results this research. Further research that the use a greater number of students
with physical disabilities. The research design will verify the results of the data over

and beyond the small number of students in this study.

Second, the single-word format, this study had a large positive effect to
increased typing accuracy and typing rate with the use of word prediction software
that may not be realized in functional writing. Functional writing requires the ability
to spell word and integrate each of the words to phrase or sentence. However, the
single-word format decreased cognitive and perceptual loads (i.e. memory) on the
students in the use of word prediction and isolated the impact of spelling knowledge
on word prediction use where there are spelling problems. Further research that the
use of word prediction software in reality of writing tasks. These would include tasks

such as dictation, formal sentence construction in class and free writing tasks.





