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1. Introduction

Tsukuba University of Technology (former Tsukuba College of Technology, TCT) has had unique experience of teaching more than 500 Japanese visually impaired students since 1988. The writer has been trying to develop appropriate teaching methods of English as a foreign language (EFL) for them. In this paper the focus is on their problems of reading skills and development of support systems. 

2. English reading speed

Most Japanese students learn English for more than six years in their high schools. Totally blind or low vision students also learn it with Braille textbooks or large print ones instead of ordinary print textbooks. Reading is sometimes stressful and painful work for them due to their visual problem. So many of them have developed relatively poor reading skills compared to listening skills. Some of them, therefore, feel discouraged to continue learning English. The English levels of students at TCT were various. Although some were higher intermediate learners, many of them were lower intermediate or still just beginners. I have collected the data of their reading speed of English just after they entered our college from 1994 to 2004.The Graph 1 (all the students) and 2 (the Braille readers) show the distribution patterns of their reading speed WPM (words per minute). Interestingly, the patterns are quite similar and more than 60% of the students in both groups read with the speed of 30 – 60 WPM

Graph１English Reading Speed（1994～2004）
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Graph２English Reading Speed(1994～2004) Braille Readers
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It is inevitable and obvious that many of the visually impaired students are slow readers. However, we know that they are not always poor readers. 
3. Word recognition skill

Automatic word recognition skill is one of the important factors for good readers. According to Samuels (1979), there are three steps in developing word recognition skill. The first step is the non-accurate stage. The second stage is the accurate stage and the third stage is the automatic stage. Students at the first stage have difficulty in recognize words and cannot read them correctly. Those at the second stage can read words correctly but slowly. They often read sentences in word-by word. The last group of students who have reached the third stage read words correctly and instantly with their speaking speed or faster.

Due to difficulties of perception or visual efficiencies, visually impaired students often have troubles to develop this skill of automatic word recognition. In fact, they usually do not realize their problem, in other words, they do not know their word recognition levels. Therefore, a computer-based word recognition test for the visually impaired was developed to see the level of their word recognition skill. In the test the students were told to read the five groups of words as fast as possible. The groups are consisted of 50 words with different length from 3-letter words to 7-letter words. The numbers of readable letters per second (LPS) in each word group were calculated. Compared to the recognition rate of the good readers with those of our students, we noticed there are three types of readers. (Graph 3)

Graph 3   Three Types of Readers
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  GR:　sighted university teacher(good reader)

　LV1:  low vision student (intermediate)

　LV2:  low vision student (poor reader)

Furthermore, analyzing the results, we found that there are two types of slow readers among our students. Although the word recognition speed of some students is nearly half of that of good readers with normal vision, the patterns of their recognition rates of words with different lengths (3-letter words to 7-letter words) is quite similar to those of good readers. This means that their levels of automatic word recognition are rather high and in fact they are slow readers but not poor readers (LV1). The other group of students is considered to be typical poor readers (LV2). The data show their word recognition levels are quite low and they read words in letter-by-letter manner. However, we should add there is another group in our students, who are unable to read nearly half of the words in the five word-lists. Actually they struggled to do their task and gave up the test.

4. Development of reading support software

The number of visually impaired people using personal computers for their work as well as study has been increasing dramatically. One of its benefits is that they can customize their PCs to compensate their visual problems. We expect that they can also improve their reading skill by utilizing various functions of PCs. So we decided to develop a new assistive device for reading aids. Based on the findings of several pilot studies we developed the reading support software readKON equipped with English speech synthesis. A screen-reader geared with speech synthesis is one of the most popular devices for visually impaired people in Japan. However, their speech sound is consisted of Japanese phonemes, so it is not suitable to read English words and documents in correct pronunciation and appropriate fluency. What we need for our reading support software is English speech synthesis device. Speech SDK (free software provided by Microsoft) makes it possible to create ideal environment for us.

4.1  Main features of readKON
(1) 
The readKON is a PC-based reading system developed specifically for ease of use by low-vision students and their teachers. 

(2) 
The system assists students with reading fluency, reading comprehension, and vocabulary development.

(3) 
This application allows the user to view the line (words, phrases or a sentence depending on the text) on the computer screen while listening to the text being read aloud in clear and natural–sounding English synthetic speech. In other words it provides auditory and visual presentation.

(4) 
The colors, fonts and sizes of letters on the screen can be customized according to individual needs. The default setting is 100 point yellow letters on the black background.

(5) 
The readKON is geared to read one line of the text by reader’s manual operation in order to allow him/her to control the reading speed.

(6) 
The readKON performs by pushing the keys without using a mouse.

(7) 
The readKON reads any English reading materials in text file.

4.2 Programs of reading skill-up training
As readKON is very simple software, it is applicable to various kinds of reading practices. Conducting a case study for one year we found that the following programs were very helpful for slow readers with visual impairments to improve their reading skills of English. 
1) Word recognition training (Vocabulary build-up)

Poor readers tend to read a word in letter by letter. Therefore, the longer the word is, the longer time they need to read it. The readKON helps them to facilitate recognition of words under the less stressful situation. 

First, prepare an appropriate word list and check the oral reading speed (WPM) and accuracy rate(%) of the students without vocal support. With vocal support they read aloud the words shown on the screen as quickly as possible. Repeat the practice until they are confident they can read every word fluently. Then let them practice reading without vocal support. Finally check the oral reading speed and accuracy rate again. Compared with the result before the practice they will know their progress.

Continue the practice using different word lists. In our experience reviewing the
previous lesson and checking the time before starting a new lesson were very 

useful to maintain motivation of the students. 

Once students have learned how to practice by themselves, make a self-study program for them.

2) Phrase recognition Training

Phrase recognition training is also useful to increase the number of sight words
as well as to improve fluency of oral reading. Moreover, it is beneficial to their comprehension because a phrase is a basic unit of sentences of English. 

Start with separate phrases, which have no relations with each other. Just read aloud them as quickly as possible with vocal support. Check the reading speed. It is not necessary to explain meaning of phrases.

 
(samples)

  
a big city

 
a little girl

  
clean water

Next pick up some short sentences and divide them into several phrases.
Students practice to read them in phrase by phrase. Let them know meanings of the phrases and the whole sentence.
(samples)

 
Peter has

 
/ a Japanese friend

To facilitate reading comprehension, try ‘sight translation’. The readKON shows one phrase of a whole sentence. Students translate it into Japanese (or any first language of the students) as soon as possible. This training helps them to understand English sentences at the semantic and synthetic levels.

3) Reading speed-up training (from oral reading to silent reading)

This training is useful to promote fluency of silent reading as well as oral reading. The display of readKON is large enough to show two or three sentences, depending on the font size. First, students can go forward in their comfortable pace. They can listen to the same line as many times as they want. They can go back to the line they want to read again. After several practices with vocal support, they probably are ready to read without vocal support. Once they are confident of their reading, let them to read silently. Silent reading is usually faster than oral reading. Check the reading time. 

4) Case study

We conducted a case study to investigate effectiveness of readKON for improving reading skills of low vision poor readers. Two subjects(Case A & B) were the students of TCT. The period of the study was ten months and the training was conducted on weekly base. The guideline of the program of reading skill-up training in use of readKON was planned as follows, but the length of each practice was decided depending on the progress of the subjects.  

Reading practice with readKON


(1) 
Word recognition training


(2) 
Phrase recognition training


(3) 
Short sentence reading training


(4) 
Sight translation training for comprehension


(5) 
100-word text reading practice


(6) 
900-word story reading practice
The Graph 4 and 5 show the results of the word recognition training. Both of them improved their word recognition skills but the LPS of 7-letter words (the longest words) was still low due to their limited sight. However, the Graph 6 shows the significant improvement of their oral reading speed. In fact their silent reading speed reached to 120 WPM at the end of the training.

Graph 4 Change of word recognition rates (Case A)
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Graph 5 Change of word recognition rates (Case B)
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Graph 6 Change of reading speed (Case A & B)
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5 Development of Vocabulary Size Test (kobaTEST) 

We also developed a computer-based vocabulary size test for the visually impaired. It is often difficult for low vision students to complete the standard print vocabulary size tests because they usually need a lot of time and stamina. A PC-based voc-size test named kobaTEST was designed with the same concept of readKON. We prepared five different levels of word-lists; Level 1 (the lowest level), Level 2, Level 3, Level 4 and Level 5 based on JACET List of 8000 Basic Words (2003, JACET), which was specifically designed for Japanese college EFL learners. Each word list consists of 1,000 words. The target word appears on the display with the voice of English speech synthesizer. The 20 words are selected randomly from the word list in each session. At the bottom of the screen there are three boxes saying START, I KNOW and I DON'T KNOW in Japanese.(Picture 1) This means the students are expected to answer 'Yes or No' about their knowledge of the meaning of the target word using the mouse or the keyboard. It is simple enough to finish each test within one minute even for low vision students. Information of each test and the students' response are recorded in the computer.

[image: image7.jpg]



 Picture 1 Display of kobaTEST
The data collection of vocabulary sizes of our students using kobaTEST started in 2002 and the research is now going on. So far the result showed that visually impaired students with very small vocabulary size between 1,000 and 2,000 are inevitably slow and poor readers. However, it is also clear that some students with severe visual impairment have successfully built up their vocabulary size 4,000 or 5,000. 

6 Conclusion

 Conditions of visual deficiency of our students are various and complicated. It is difficult to say which factors would affect their study. However, the word recognition test and the vocabulary size test enable researchers to investigate their levels of English proficiency more deeply and accurately. On the other hand, the reading support system readKON is very useful for teachers as well as students. It is applicable to various kinds of reading skill-up training. In addition, it facilitates learners' motivation and improve their attitudes toward learning English.
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