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INTRODUCTION

Students with low vision represent the largest sub-group of students with visual impairment and their intensive instructional needs have not been clearly understood.  The ability of the low vision children to read print is crucial to integrate them into the mainstream education.  

A problem that faces many teachers of visually impaired students is determining and facilitating the appropriate use of low vision devices.  This study conducted in an Integrated Education Service set up in Tamil Nadu, India was an effort to determine the efficacy of optical devices in increasing the reading speed of low vision students.  Sophisticated equipment and devices for reading are not available in India and hence the indigenous low cost optical devices were used and their efficacy was determined.  

OBJECTIVES

The objectives of the study were:

1.
To compare mean reading speed and mean critical print size before and after introduction of optical device(s).

2.
To study the effect of visual acuity on reading speed and critical print size 

3.
To study the effect of varying magnification on reading speed and critical print size for students with low vision 

METHODS

The subjects comprised of 190 boys and girls in Grades 6 to 9.  The subjects were classified on the basis of their vision loss namely blurred vision (BV) (n=76), central vision loss (CV) (n=63) and peripheral vision loss (PV) (n=51).  The ability to read either normal print or large print was the only criterion for the selection of the sample.  

A preliminary evaluation was done to classify the subjects on the basis of their vision loss.  This evaluation included: i) visual acuity to assess distance vision and to identify the viewing 
position using the Tumbling E chart.  ii) The field of vision was assessed using the Confrontation method.  This test involves the student look straight ahead and signal by raising his hand when he first sees the assessor’s finger or hand.  iii) Amsler Grid test to map the central scotoma to know the subject’s central vision loss.
Being an experimental study, it was designed on the lines of pre-test and post-test single group design.  The treatment for all subjects was training in the use of optical devices for reading.  Reading speed and critical print size of the subjects were assessed with the help of the tool developed by the investigators.

A passage from age appropriate text in the regional Tamil Language was borrowed and 
edited with the help of a linguistic expert. The text had three hundred words. Each sentence had three lines with an average of ten words per sentence.  The passage was in twelve point print size which is in the text books prescribed by the State of Tamil Nadu.

Experiment I: Assessment of Reading Speed 

The subjects were asked to read each sentence aloud, as quickly and accurately as possible to measure reading speed.  The pre-test was administered to subjects who could read at least 12 point print size, hence the pre-test was administered only to 145 subjects.  Then the treatment (training) in the use of optical devices was assigned to all (190) subjects.  Optical devices included hand held, stand and spectacle magnifiers.  The duration required for training each subject ranged from 20 minutes to 60 minutes.  The subjects were instructed to practise for at least 20 minutes every day for two months.  The post-test was administered to all 190 subjects using the same tool.

Experiment II: Assessment of Critical Print Size

Critical print size of each subject was assessed in print sizes ranging from 8 point to 20 point.  No reading distance or time was prescribed.

Experiment III 

The subjects were prescribed optical devices with their required magnification which included 2x, 2.5x, 3x, 3.5x, 4x, 5x, 6x and 7x and the hand held, stand and spectacle magnifiers.  The different powers of magnifiers were grouped into four as (i) 2x & 2.5x, (ii) 3x & 3.5x, (iii) 4x & 5x and (iv) 6x & 7x.  The effect of magnification was identified by calculating the mean reading speed and mean critical print size with the use of different powers of magnifiers. 

RESULTS

Experiment I

Optical devices enhanced the reading speed of students with blurred vision, central vision loss and peripheral vision loss (Figure 1). 
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Fig. 1. The mean reading speed of the subjects before and after introduction of optical devices. The score in the post-test was significantly higher than the pre-test score in the three types of vision loss. 
Experiment II
Introduction of optical devices was found to be significantly beneficial to subjects with the three types of vision loss to read smaller print size in comparison with the print size before training.  There was a significant impact of optical devices on critical print size of low vision students (Figure 2). 
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Fig. 2.  The critical print size of subjects before and after use of optical devices. There was a significant reduction in critical print size after the use of optical devices.
Experiment III 

The reading speed of students using lower power magnification was greater than the reading speed of students using higher power magnification.  The effect of varying magnification was analysed with one way ANOVA (Analysis of Variance) followed by t-test. 

  

The mean reading speed of subjects using 2x &2.5x was higher than that of subjects using higher power magnifiers (Figure 3).
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Figure 3. The effect of magnification power on mean reading speed.
CONCLUSION

The results of the study indicate that low vision students on the whole benefited with the use of optical devices in increasing their reading speed. The findings indicated that the type of vision loss and visual acuity are poor predictors of the reading speed. A range of pathologies, eye movements, the shrinking of visual span, type of vision loss and use of monocular or binocular vision interact on the reading of persons with low vision. This study has demonstrated that low vision persons can benefit from use of optical devices for reading.
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