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Background 

My short presentation will be about a project in which I was engaged in 1996 until 1998 as the project leader. The initiative was taken by the ophthalmologist at Tomteboda School Resource Center (TRC) in Sweden. She often meets pre term children with visual perceptual problems due to a special brain damage called PVL (periventricular leucomalasia). She asked me how these children could leam to read since they had problems to distinguish many letters close together on a line (i.e crowding problems or simultaneous visual problems). Since 1 had no answer we started a pilot case study in order to study some children's strategies in a natural situation when they began learning to read. Our main question was about what kind of strategy they developed in reading longer words than 5 letters. Another question was if Braille, as a sequential reading medium, could be an alternative for a child with simultaneous visual problems? Questions about teaching methods and conditions in the setting were also raised. 

Diagnosis 

First some words about the characteristics of the diagnosis of PVL. 

PVL (periventricular leucomalasia) is a damage caused by shortages of oxygen at a gestational age of 24-34 weeks and is affecting the posterior visual pathways. 

OH. The visual system 

Damages to the immature brain at 24 - 34 weeks of gestation is almost always limited to the periventricular region. The periventricular white matter is vulnerable in this phase of development. This lesion may cause visual functional loss or cerebral palsy (CP), or both. There is a range of visual acuity in PYL from almost normal to severe visual impairment. The ophthalmologist at TRC has found in her research that PYL accounts for 15% of all pre term born children (1989 - 1995) and for 65% of the pre term born children with visual impairments.

We separate visual impairments into two locations. If the visual impairment is located in the posterior visual path ways we call it CVI, cerebral visual impairment. The risk is then greater that other functions in the brain are influenced and the normal process of reading could be disrupted. We call visual impairments located in the eye or in the anterior visual pathways OVI that means ocular visual impairment. A damage in this part of the visual system does not engage the brain's cognitive functions and, therefore, does not necessarily influence the actual reading process. But there are still many unanswered questions on these issues. 

O.H. PVL

The visual deficit in PVL is characterised by 

· decreased visual acuity with crowding; i.e. an inability to identify symbols on a line, while single symbols of the same size may be identified. 

· We observe the difference through using LH-tests for single symbols and groups 

OH LH-test 

Other deficits in PYL are 

· visual field defects 

· ocular motor impairments with strabismus and nystagmus 

· visual perceptual disturbances as discerning figures from the background and interpreting and understanding the wholeness in pictures but detecting small details. 

In daily life the children may have problems 

· to recognise familiar faces

· to find their way in new surroundings, and

· to judge distance and depth. 

Thus they are much more disabled than could be expected from their visual acuity. 

But these children have well functioning 

· contrast sensibility 

· colour vision 

· vision in darkness 

That helps them a lot.       

Behaviour 

Through asking the parents we knew that many of them have developed different strategies to stick with "the visual chaos" they sometimes experience. The strategies are of two kinds: 

1. Avoiding strategies They 

· talk a lot to hide the problems 

· dislike drawing pictures and write their names 

· ask siblings and parents to do things they can't do themselves 

· have less interest in TV and reading cartoons

· dislike crowded places, shops and beaches.           

2. Compensatory strategies: They

· have an early language development 

· uses other sensory channels 

· have good memory: remember things and events 

· identify objects on colours 

· prefer adults before playing with other children 

· are reasoning logically when talking 

· guess when they can't see or understand 

Neuro-psychological assessment 

O.H. Cognitive profiles 

As compared to children with ocular visual impairment (OVI), children with CVl often exhibit an uneven cognitive profile in the neuro-psychological assessment. The performances are usually higher on verbal sub-scales than on visuo-spatial sub-scales in children with CVI.

The selected children for the project 

Four children, one boy and three girls, with visual dysfunction caused by PVL were selected for the study and observed for two years. From many aspects than the diagnosis they were heterogeneous. The criteria for selection were their average intellectual levels and sufficient verbal ability to permit self-reports. 

O.H. Medical background 

They were well known at TRC and were all bom before 40 weeks, the normal gestational age. We call them Ann, Bill, Chris and Dolly in the following. Chris was the only one who had a severe motor disability (due to cerebral palsy) and moved around in a wheelchair. She could not co-ordinate her hands. Her right hand was the most functional. 

O.H. Visual Acuity 

The discrepancy between visual acuity at distance and at nearness and between single symbols and symbols on a line were evident in all cases. Chris and Dolly had the lowest acuity at nearness with symbols on a line. They were recommended to try braille as an alternative to print reading due to their severe crowding problems. AU children had strabismus and nystagmus. They also had restricted visual fields. Their colour and contrast visions were normal. 

Ann, Bill and Chris were seven years old and began primary school at the project's start. Dolly was ten and began her third school year. She was already able to read short words in print (3 - 4 letters) with great effort. All children demonstrated normal verbal intelligence and good memory for spoken language.

No instructions were given to the teachers about teaching methods when we started the project. The only intervention in teaching was introduction of braille for Chris and Dolly. Specialist teachers from the resource centre TRC guided the reading program in braille.                                  

We visited and observed the schools during two years about once a month in the first year. The documentation of the project was built on diary notes of the teachers, class room observations with help of video and informal conversations with the teachers and the parents. 

Settings 

The environmental conditions in the schools varied with regard to the methods of teaching reading and writing. 

O.H. Settings 

Ann's teacher emphasized the necessity of working with meaningful stories and used the child's own language to create stories. Writing was the basis and the tool for learning to read. Correct spelling was not important in the first stage. Small groups and individual instructions were more frequent than class instruction. Computer work, individually or in pairs, was always integrated in the classroom work. 

Bill's and Dolly's teachers advocated a more traditional teaching approach with class instruction in a homogenous aged class. The emphasis in teaching reading was on the letter-sound-code and a letter-by-letter reading technique. Writing was mostly practised in workbooks. Spelling was always controlled and corrected. No computers were used in the classrooms. The special teacher or Dolly's assistant taught her individually in braille. 

Chris was also taught individually by a resource teacher in a group room for most of the academic lessons in both braille and print. The teaching method in this individual tutoring was traditionally code-based. Work with computers was integrated in group rooms and the classroom. 

Reading assessment 

The reading performance of the four children was assessed and video recorded by me after two years at a school visit. 1 wanted to observe which strategy they were using when decoding very short and longer words (more than 5 letters) both separately and in a story where they could use contextual clues. A theory of the dual-route model has been the base for the analysis (Bjaalid & Hoien, 1996). 

O.H. The dual route model. 

The dual-route model of word recognition describes two separate strategies in the decoding process: the phonological non-lexical route and the orthographic lexical route. (Bjaalid & Hoien, 1996). The phonological route is characterised by a letter-by-letter or syllable-by-syllable strategy, an indirect route to word recognition. 

The orthographic route is a 'dictionary look-up' process with a direct visual access to the sight vocabulary. The word is immediately outspoken and thus perceived simultaneously as a whole unit. Both strategies are used during reading more or less due to the level of the reader and the reading task (Coltheart, Curtis, Atkins & Heller, 1993). 

I compared the reading strategies of each child in reading single words without reciprocal meaning with text reading in order to find out when they used a phonological or an orthographic strategy and their use of the context. 

Reading results after two years - Ann and Bill, print readers 

Ann was reported as average in reading and writing after two years of education, while Bill was among the lowest achievers in his class. 

Reading results after two years. OH. 

Ann and Bill developed different reading strategies for long words in print. Ann read faster by guessing the end of long words both in the word recognition test and in story reading and made more errors. She read five long words orthographically out of 18. In story reading she read 87% of the words orthographically. 

Bill read only short single words (<4 letters) orthographically. He made just one reading error on a very long word. He used a phonological strategy through pointing at each syllable when he read longer words, which resulted in few reading errors. He read the story more fluent by using the context and read then 87% of the text orthographically 

Chris and Dolly had different prerequisites when they were introduced to braille. Chris was a beginner in reading and Dolly already knew the alphabetic principles in print. 

OH. Chris 

Chris had problems to follow a regular learning program in braille due to her motor disabilities, which prevented her from using ordinary devices for writing. She was used to the computer from preschool. She had no braille display but synthetic speech, which reproduced her writing trials. Discriminating braille letters was very difficult for her, just as well as following tactile lines by touch. There were too many complicating factors, which prevented her to manage in braille. 

A specially adapted keyboard was introduced with bigger keys and enlarged letters in print and her stamina increased during the print computer lessons. Her phonological awareness made it easy to spell and write words on her own on the keyboard. She was dependent on the synthetic speech, which gave immediate feedback when writing a letter. Chris could read a few short words with three letters and some well- known names orthographically, but in most cases the teacher had to point at one letter at a time. She had difficulties to re-read and control what she had written by watching the screen. 

O.H. Dolly 

For Dolly, braille reading and writing really became a success. She was highly motivated to try an alternative reading medium after her experiences of reading print. When her progress was reported as successful, she got a computer with a braille display and a computerized magnification system instead of her CCTV. 

After one year with braille she attained fluent reading capacity in well-known texts and expressed: 'It is restful to read braille!' After two years her reading rate was almost as good in braille as in print reading. 

When Dolly read braille she read most of the text automatically (837o) through using the contextual cues. She only used a phonological strategy on difficult long words. When reading the story in braille she pronounced some long words before she had touched the end of them through using contextual clues.

The big difference in her reading rate In reading single words (8 wpm) and in story reading (25 wpm) showed her dependence on context.

Dolly read most of the story in print also orthographically (87%), without reading errors, using her magnification computer system. 

Conclusions 

Evident for the readers in print (including Dolly) was their dependence on context when reading longer words, a general matter of fact for readers who are uncertain in word recognition (Adams, 1990). 

A common strategy when reading long words for all children was to point with their finger on letters or syllables in order to sort out the visual input. They were also helped by using a ruler or a piece of paper to mask the text beneath the line they were reading in order to decrease the visual sense impressions. The fact that bigger letters and expanded text could facilitate print reading when crowding was disturbing also became evident by using the computer. 

Different reading strategies in these children could also reflect the educational circumstances in which they lived. The teaching methods differed greatly in their learning environments. 

An important conclusion from the experiences of this project is that other visual functions than visual acuity must be given priority when recommending reading media and offering technical devices. Tentative implications are 

· a thorough assessment of neuro-developmental and visual functioning by a multidisciplinary team before school start as a necessary foundation for choice of methods and structure of the learning environment 

· a flexible way of thinking about reading and writing media and methods 

· teaching reading through writing irrespective of reading medium since al] of the children demonstrated good verbal ability, normal phonological awareness and good spelling 

· an adequate writing tool available for learning to read through writing, the computer in these cases 

· instructions in smaller groups or individually in a calm environment in order to give the child enough time for mental processing and possibility to utilise a well developed listening skill

· sensitive support to help the child to develop its own strategies - a pedagogical challenge. 
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