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CHAPTER I

INTRODUCTION

1.0.0. INTRODUCTION
“Illumination is Low Vision person’s best friend”
The present study entitled “Effects of Lighting Adaptation for Pupil with Low Vision” is related to the modifications in the lighting environment to increase the reading ability and functional performance of the low vision pupil. This study was experimental in nature and also studied in the context of two types of vision loss namely, central vision loss and peripheral vision loss. 
According to Norman B. Medow (1996), children learn about the world by what they see. When a child is Vision Impaired the amount of visual information they receive can be often interpreted inaccurately. Modifying the environment and adapting activities, such as adjusting the lights or providing more verbal information, will enhance their learning opportunities. It also ensures that the child makes the best use of their residual vision. Children with impaired vision require well-lit rooms, both at home and school, so that they may use their eyesight as effectively as possible. Lighting is always a primary, never a secondary consideration and it plays a crucial role in determining how well a child can see.

In this chapter, the details in respect to light and vision, lighting for low vision, types of lighting, adaptations for low vision, visual functioning and lighting, lighting tips for low vision, abilities following changes to lighting, rationale of the study, statement of the problem, terminologies used, objectives, hypotheses, scope and delimitations have been given in separate captions.
1.1.0. LIGHT AND VISION
Dr.Bill (2007) mentioned that light is the most fundamental element of vision. It provides contrast between the object and the background, enabling the eyes to send signals to the brain to be perceived. When there is not sufficient light, there is no contrast between the object and the background. Conversely, when there is too much light, there is insufficient contrast.
1.2.0. LIGHTING FOR LOW VISION

Elaine Kitchel (2000) stressed that it has been accepted as fact that persons with low vision need three times as much light, in general, to do the same task as a person with normal vision. First, one ought to know how much light the individual with low vision needs. There are a few exceptions but as a general rule, where a 50 watt bulb will do for a person with normal vision, a person with low vision will need 150 watts. This rule can generally be applied to all persons with low vision except those suffering from Retinitis Pigmentosa, Albinism, Achromatopsia and Photophobia.

Spring (1993), summarized that adequate lighting is vital for children to use their remaining vision efficiently. Staff should adapt and control lighting over a task to ensure it is clear, well lit and without glare. Children will require lighting to suit their eye condition. If bright light is required then lights should be turned on in the play area and windows should not be covered to allow the maximum amount of natural light to enter the room. Some children may need to sit near the strongest source of light such as a window or door to see an activity while others may require the use of a desk or a standard lamp.
1.3.0. TYPES OF LIGHTING

Donna Leblanc (2008) viewed that two types of lighting need to be taken into consideration: general and task lighting.
1.3.1. General Lighting

This is the overall light in a room or area and is provided by daylight and artificial lighting usually ceiling lighting.
Daylight
Daylight is an important source of light, which most people with low vision find very useful. It is important to note daylight changes depending on the time of day, season and weather so that sometimes it is brighter than others. It often needs to be supplemented by artificial light. Glare should be minimized at all times. It would also be reduced if the individual work with his back to the window.

Artificial Lighting

Michael Wright and G.K.Cook (1999) suggested the following types of lighting:

Full spectrum lighting is the closest to the natural sunlight and the most comfortable for people with most visual pathologies. However, it is not as readily available. Full spectrum bulbs are best when used in swing-arm lamps that can direct the lightning onto the task.

Incandescent lightning provides a yellower, most direct light that is most common form of light bulb, frequently used in desk or table lamps.

Halogen lighting provides the brightest and whitest light. For some people with impaired sight, it can enhance contrast between print and background, but for others they generate too much glare.

Fluorescent lighting disperses a blue light evenly and without shadows over a wide area. Because it generates a lot of light without using a lot of electricity.
1.3.2. TASK LIGHTING

Donna Leblanc (2008) highlighted that task lighting is used for activities close up such as reading, writing, cooking or putting on makeup. Gooseneck, adjustable arm or student desk lamps help when reading, writing, sewing or doing other crafts. Lighted magnifying mirrors are useful for applying make up. Lights under the kitchen cabinet or over the stove make it easier to work in the kitchen. These are some examples of appropriate task lighting. 
1.4.0. ADAPTATION FOR LOW VISION

Elaine Kitchel (2000) stressed that for persons with low vision, brightness and type of light are important. Additionally, the directionality and the diffusion of the light are also important. These can be regulated by the dimmers, diffuses and light filters.
1.4.1. Lighting and Diseases

Persons with macular degeneration often benefit from strong natural light, while those with Retinitis Pigmentosa perform better in a dim environment with the only light falling in the task at hand.

David A Ross (1996) reported that persons with ocular diseases such as Retinitis Pigmentosa, Albinism, Aniridia and Achromatopsia have extreme problems with varying light conditions and can usually function effectively only under controlled lighting conditions. Other ocular diseases, such as Macular Degeneration and conditions affecting the ocular media (example Cataract, Corneal Dystrophy) have varying effects on retinal adaptation. Dark adaptation times as long as 30 minutes are not unusual. 

For all persons (fully sighted as well as persons with low vision), a fairly a narrow range of over all illumination is optimal. Too much or too little results in dramatic reduction of visual function. 
1.4.2. Quality of the Walls
Elaine Kitchel (2000) showed that most persons who are sensitive seeing their best when their walls have a non-reflective finish of a warm, pinkish hue. This is because light from the blue end of the spectrum, also called short wavelength light, is reflected from white and blue surfaces. The retina works much harder in light containing the blue or ultraviolet components than it does under red light from the opposite side of the visible spectrum.

Dr.Bill (2007) found that interior lighting conditions could be customized to improve visual function of the children at home, work, and at school. Paint and wall coverings are one of the most effective treatments to alter the ambient lighting of a room. The use of dark colors will reduce the overall ambient lighting while lighter colors will brighten the room. Ceilings painted with an off white paint increase the brightness of the room and will increase the perceived size of the room. Light colored paints should be used on walls and ceilings for patients who require higher illumination. Base moldings, door jams and crown moldings made of dark woods as mahogany will provide contrasting visual clues to help patients with Low Vision to navigate more easily and accent the features of the room. Conversely, patients who are bothered by light will benefit from using darker paints, floors and window coverings to reduce the room illumination.
1.5.0. VISUAL FUNCTIONING AND LIGHTING

Dr.Bill (2007) examined that patients with low vision can improve their functional vision by modifying the lighting levels to help them in their daily lives. For example, the use of desk lamps can increase the contrast level to make reading print written in pencil easier. Similarly, the use of sunglasses can reduce the lighting levels to improve the contrast that allows patients to see concrete steps and curbs.

Lamps and lights can significantly improve the visual functioning of the patient with low vision. The first step is to obtain the appropriate ambient illumination. This is the amount of light that fills the room and illuminates the ceilings, walls, floors and furniture. It is important to note that ambient lighting is not designed to provide lighting for reading, cooking or performing specific tasks.
1.6.0. LIGHTING TIPS FOR LOW VISION

Rochester (2008) offered tips to help compensate for low vision:

Around the house and classrooms-

· Reduce the differences in brightness that means equalizing outdoor and indoor light sources.

· Reduce glare-covering shiny surfaces, such as a polished table, with a cloth. Opt for furnishings with a flat or matte finish.

· Light up dark spots-Installing lighting in dark areas and keeping a pocket flashlight handy for dark areas.

· For better close-up vision the following tips can be borne in mind:

· Use bright, direct lighting-position an adjustable lamp about 4 to 8 inches from reading material or a close up task. Keep the lamp slightly to one side to reduce glare. Position the light over the shoulder on the side of the better Seeing Eye.

· Use daylight-to take advantage of natural light, position yourself so that windows are to the side or behind you.

· Use a dark background-when reading, reduce glare by using a piece of dark construction paper to cover areas of text you are not reading at that moment.
1.7.0 EFFECTS OF CHANGES TO LIGHTING

The University of Reading’s Research Group for Inclusive Environment (RGIE, 2007) lists the abilities that follow changes to lighting:

· Ability to move around more easily

· Ability to choose clothes, do paperwork or find objects, because of additional light

· Ability to put on make-up more easily 

· Ability to differentiate colors because of increased light and less glare

· Ability to go up and down stairs


· Ability to read because of increased light, color and contrast.

1.8.0 RATIONALE OF THE STUDY

Philips (1997) explained that classroom lighting plays a particularly critical role because of the direct relationship between good lighting and students performance. Dunn (1985) suggested that lighting of a school should be considered as an active element of the total educational environment. He found the good lighting contributes significantly to the aesthetics and psychological character of the learning space.

La Guissa (1974) concluded that many schools by modifying the existing lighting system could reduce systems costs while providing and improve learning environment through better vision, visual impact and comfort. Horton’s (1972) research suggested that the ability of the individuals in school to concentrate on instructions was strongly influenced by a number of factors and lighting was one such important factor. 

Added to this, the RGIE (Research Group for Inclusive Environment) learned that people find their own solutions to lighting deficits through familiarity with domestic spaces, routine and lifestyle.  However, J.Hanson (2005) showed that good lighting could make a significant difference to a person’s ability to understand and “read” their surrounding and move about safely, as long as the lighting is tailored to their personal requirements.

Despite the importance of good lighting in the learning environment, there is very limited study relating specifically to domestic lighting and classroom Lighting. There is also little published research on how lighting can be optimized for people with sight loss. There is also lack of authoritative luminance recommendations for lighting inside domestic buildings. The rate of low vision is increasing day-by-day and the pedagogical provision is not scientific. Assessment of lighting condition is an important aspect in the education of low vision. But this critical area is neglected for a variety of reasons. Earlier researches conducted in the western world suggest that good and appropriate lighting condition would reduce the disabling condition and improve their performance. But no study has been conducted in this important aspect in Indian context. Hence the need is felt and a study is planned in this direction. This study aimed to bring forth the lighting adaptation required for low vision children in classroom for their effective performance in their academic and functional skills as well.
1.9.0 STATEMENT OF THE PROBLEM
The problem of the study is “EFFECTS OF LIGHTING ADAPTATION FOR PUPILS WITH LOW VISION”.

1.10.0. TERMINOLOGIES USED

i) Low Vision

World Health Organisation, 1992 defines a person with Low Vision as 

A person is Low Vision if 

· he has impaired visual functioning even after treatment and standard refractive correction.

· he has a visual acuity of less than 6/18 to light perception.

· he has visual field of 10 degrees from the point of fixation, but who uses or is potentially able to use vision for the planning and execution of a task with appropriate devices.
ii) Lighting Adaptation

Sports Science and Medicine (2002) defines lighting Adaptation as-


Lighting Adaptation is a term usually employed for the process that occurs when the eye is exposed to normal condition for daylight vision, but it is used sometimes for the decreased visual sensitivity, which occurs when the eye remains in condition of bright light.
1.11.0. OBJECTIVES
The objectives of the study were:

· To assess the existing Lighting Conditions at school environment for students with low vision.

· To adapt the Lighting Condition to suit the individual needs at school environment.

· To assess the Performance in Print Reading and Functional Skills before and after the Lighting Adaptation.

· To study the influence of  Grade on Reading and Functional Skills Performances

· To study the influence of Visual Acuity on Reading and Functional Skills Performances.
1.12.0. HYPOTHESES

The following were the hypotheses of the study:

· There is no significant difference in the Performance of Low Vision pupils in Print Reading before and after Lighting Adaptation.

· There is no significant difference in the Performance of Low Vision pupils in Functional Skills before and after Lighting Adaptation
· There is no significant influence of Grade on Reading Speed and Functional Skills Performance of Low Vision students before and after lighting adaptation.

· There is no significant influence of Visual Acuity on Reading Speed and Functional Skills Performance of Low Vision students before and after lighting adaptation.

1.13.0. SCOPE
The present study discussed here adds weight to the argument that classroom lighting is an important aspect of the daily activities for students with Low Vision. The study also makes a strong case for lighting to be seen as a feature of the school that can quite readily be modified to great effect, and that one can enhance low vision pupil’s quality of life, safety and better management of everyday tasks. It also emphasizes that lighting should increasingly be on the agenda of rehabilitation workers but needs greater attention from other relevant professionals as well as the wider public. This study will help the low vision students themselves to know the appropriate lighting conditions required. It will enable the teachers to know the importance of lighting adaptation and help them to determine the lighting condition. The study also helps the training institutions to incorporate this component in the curriculum.
1.14.0 DELIMITATIONS
The following were the limitations of the study:

· Sample size is limited.

· The study is limited only to the integrated schools in Coimbatore.
1.15.0. ORGANIZATION OF THE THESIS
This research work is organized and reported under the following five   chapters:

The first chapter deals with introduction and proceeds with the need for the study, statement of the problem, objectives, scope and delimitations of the study.

The second chapter presents the review of literature related to the present study.

The third chapter explains the research procedure, which includes the methods adopted in the study, construction of tools, selection of samples and administration of the tool. Photo plates have been included.

The fourth chapter deals with the tabulation, analysis and interpretation of the data in detail followed by discussions and graphical representations. Photo plates have been included.

The fifth chapter reports the findings, certain recommendations and suggestions for further research. This is followed by a Bibliography and appendices.

CHAPTER II

REVIEW OF RELATED LITERATURE

2.0.0
   INDRODUCTION

2.1.0
   ILLUMINATION 

2.2.0
   LIGHTING AT HOME AND SCHOOL
2.3.0
   REFLECTED GLARE AND CEILING REFLECTION 

2.4.0
   LIGHTING AT HOME AND SCHOOL 

2.5.0
   SEATING ARRANGEMENT

2.6.0 
   LIGHT ADAPTATION AND MODIFICATION

2.7.0

   GLARE SENSITIVITY

2.8.0

   EFFECT OF LIGHTING ON DLS

2.9.0
   EYE DISEASES AND PREFERRED LIGHT LEVELS

2.10.0
   LIGHTING FOR READING
  2.10.1
Character spacing

  2.10.2
Reading rate and acuity

  2.10.3
Psychophysics of reading in low vision

2.11.0   MOBILITY AND LIGHTING

2.12.0
  LIGHTING ADAPTATION FOR LOW VISION

CHAPTER II

REVIEW OF LITERATURE

2.0.0 INTRODUCTION

This chapter reviews the important literature related to the study.  It provides a background for the development of the present study and brings the reader up to date.

The review of the literature involves locating, reading and evaluating reports of research as well as reports of casual observation and opinion that are related to the individual’s planned research project. Review is much more extensive and thorough because it is aimed at obtaining a detailed knowledge of the topic being studied. (Borg W.R., 1989).

A literature review is an account of what has been published on a topic by accredited scholars and researchers.  A review may be a self-contained, unit an end in itself or a preface to and rational for engaging in primary research.

Generally, the purpose of a review is to analyze critically a segment of a published body of knowledge through summary, classification and comparison of prior research studies, reviews of literature and theoretical articles.

2.1.0 ILLUMINATION

Maria Jesus Cincente Mosquette (1999) studied the subject of illumination and its application in the case of visually impaired people and determine the levels and location of the illumination source as elements of support to:

· Improve the information of the environment, spatial dimensions, and facility in orientation.

· Reduce the accommodation time to the different levels of lighting.

· Get a higher facility to detect and avoid obstacles.

· Get a higher facility to detect objects of different sizes, colors.

· Get a higher facility to find inferior points.

American National Standards Institutes (ANSI, 2000) examined the guidelines used by illuminating engineers in, for example, in the design of tunnel lighting systems; incorporate a transient adaptation factor that is intended to make allowance for visibility losses that accompany large, abrupt changes in light level. Unfortunately, virtually all of the test subjects used to derive this factor were under the age of 40 years. In effect, the guidelines are based on the assumption the magnitude of vision loss due to transient change in light level is the same in young and elderly individuals.
2.2.0 REFLECTED GLARE AND CEILING REFLECTION
Janis M. White showed the lighting design according to the visual comfort. Reflected glare and ceiling reflection may be minimized by:

· Designing the lighting system or locating the working areas in such a way that no part of the task is at or near the mirror angle with respect to the eye and any bright source.

· Increasing the amount of light falling sideways onto the visual task at approximately right angles to the direction of view.

· Using working surfaces, paper, writing materials etc that have matte surface in order to reduce the effect of reflection.

Charlton and Davidson (1999) conducted a test of glare conditions at various locations in the room under various levels of illumination. Elementary school students were given tasks such as reading number 2 pencil on ruled matte paper and reading print on various stock papers. The tasks were performed under different types of illumination systems, including general diffused, direct and luminous and indirect systems. He concluded that the level of illumination varies from person to person. Most of them preferred direct and luminous systems than indirect and diffused systems of lighting.

Lie Lei (1999) evaluated the steady-state thresholds, both in the absence of glare and in the presence of continuous glare by 0.5-0.6 log units in the older (72 to 83 years) compared to the younger (22 to 45 years) subjects. In addition, older subjects were slower to recover sensitivity following exposure to the brief glare source. The time constant for recovery in the older sample was twice as long for the younger sample. The age related differences in glare recovery are similar to age-related differences.
2.3.0 LIGHTING AT HOME AND SCHOOL
Julian W (1983) recommends that residential care homes should be uniformly lit and meet recommended illuminance from current lighting codes. Although the RGIE [Research Group for Inclusive Environment] rightly states that there has been little design guidance regarding domestic lighting; earlier studies, such as that of the RNIB, London advised housing provides to consider installing adequate lighting that “exceeds current standards and allows visually impaired people to make the most of remaining vision”.

Dunn (1985) insisted that the lighting of a school should be considered an active element of the total educational environment. He found that good lighting contributes significantly to the aesthetics and psychological character of the learning space.  

Luckiesh and Moss (1998) found in their study of V and VI Grade students in well-lighted classrooms over regular (poorly lighted) classrooms that there was a significant increase in the scores on the New Stanford Achievement Test were demonstrated by the students in the well-lighted classrooms.

Chonnam (2003) reported the role of vision screening and classroom illumination in the vision health of Korean school children. The KSA recommend 300Lux for reading and writing, and 155Lux as the maximum allowable level for performing precise work under low brightness. For precise work the KSA recommends 2000Lux for focal lighting, with regular room lighting to minimize harmful effects from high intensity focal lighting. This project also examined vision health of children from KG to XII Grade compared results of the Snellen test with the automatic vision test; and analyzed the illumination status of learning environment, including classrooms, computer rooms, and laboratories, in primary schools and kindergarten.

Thomas Pockington (2007) studied lighting the homes of people with sight loss. The study included analysis of 206 completed questionnaires, as well as surveys and interviews with 57 homes. The questionnaire included detailed questions about people’s vision, type of home, existing lighting provision and adequacy of lighting. Lighting surveys were also carried out in communal areas where appropriate and people were observed in their homes undertaking daytime tasks. Home surveys showed that generally illuminances across a range of tasks and surfaces, substantially less than guidance recommendations for light levels in residential homes for office workers with visual impairment. Tasks such as reading were often carried out in a low light. Low illuminances were sometimes caused by shadows from poor positioning of light fittings. 

Chris McGinley (2008) enlightened on the domestic lighting for people with low vision. Most domestic lighting does not include the specific needs of people with low vision. The project examined the critical role of good lighting in enabling individuals with low vision to live more independently, complete daily tasks and light their homes in a more attractive way. The research targeted two groups- sight professionals who gave expert insight and advice and the low vision users themselves. As a result, Spin Light was designed, informed by the research; it develops upon the functional appeal of candle. It provides good illumination to create ambience or atmosphere.

Dr John Percival (2007) emphasized lighting the homes of the people with sight loss. Illuminance measurements made by the researcher indicates that only a minority of the people surveyed carried out daily living tasks with recommended levels of light. The main lighting deficiencies highlighted in the research are:

· Low light levels

· Poor distribution of light

· Glare

· Adaptation problems

· Difficulties with the control and

· Flexibility of lighting systems

Findings were compared with Society of Light and Lighting advice. Nine out of ten people surveyed were cooking in kitchens and showering in bathrooms that did not meet their recommendations, eight out of ten were attempting to read in levels of light below those recommended. The studies highlight the need for improves lighting.

Michael Wright G.K. Cook (1999) concluded that the evenness of light from a lamp is more important to people with low vision than for fully sighted people. The manufacture of the lamps is important for the users. If they are too small they cannot be easily directed onto the area of interest without causing glare, and if they are too large they become cumbersome to deal with. The source that produces the light is important for two reasons, heat and colour of light. Conventional tungsten bulbs with small shades tend to cause the dreaded ‘burnt ear syndrome’. Fluorescent lamps offer cooler light sources, larger and more even luminance patterns, and can provide the whiter light that some people prefer.
2.4.0 SEATING ARRANGEMENT

Best (1999) suggests that appropriate seating in the classroom is very important, for it will improve the visual opportunities. In addition to providing an orientation to the school and classroom, make sure that work surfaces in the class are glare free and lighting adaptations are provided. Natural light should come from behind or the side of the student and a lamp should be available to illuminate the work surface if needed.  

Stefan Sorenson (1995) studied the quality of light and quantity of life among low vision people. The aim of the study was to gain a better understanding concerning the relationship between lighting and quality of life. A total of 185 people was randomly selected and divided into an experimental and a control group and the lighting in the reading area was improved for those included in the experimental; group. The result from this phase of study demonstrated a close relationship between lighting and quality of life. Result from the present study indicate that once improvements of lighting standard have been achieved, the subjects do not want to return to previous inferior lighting conditions. 
2.5.0 LIGHTING ADAPTATION AND MODIFICATION
Gunnel Lindo and Lena Nordholm (1999) studied the adaptation strategies, well-being and activities of daily living among people with low vision and then compared the positive and negative adaptation strategies used by people with low vision (25 working-age and 23 elderly people) who had participated in the rehabilitation program with two comparison groups: 335 persons with neurological disabilities and an age-and sex-matched population of 112 non-disabled persons. They also investigated relationships among adaptation strategies, psychological well-being and self-assessed difficulties with activities of daily living.

M.Sharmila (1999) studied the adaptation and modification of visual environments for visually impaired in developing countries. The study resulted that simple non-optical devices and/or environmental modification and adaptations will enhance the patient’s performance with or without optical aids. It is clear that such an approach to low vision care will ensure optimum utilization of residual vision for functional purposes in low vision patients of all age groups.
2.6.0 GLARE SENSITIVITY

Dr. Kent Higgins(1998) administered a battery of vision tests (visual acuity, visual fields, letter contrast sensitivity, and a steady-state glare sensitivity test) was administered to each of 17 elderly volunteers at two different average light levels. Preliminary results of the vision tests revealed significant losses in vision from the higher to the lower light level. Further, whereas there was little evidence of any visual loss due to glare when this test was administered at the higher light level, there were significant losses due to glare when the same test was administered at the lower light level. Testing was completed on 97 elderly volunteers and 20 young control subjects. Analyses of the data suggested a number of important trends. First, elderly individuals, when compared to younger individuals, appeared to experience greater losses in vision, when measured with conventional tests, as light level was reduced. Importantly, however, there were also marked variations from one elderly individual to the next. While some elderly individuals showed marked losses in vision as light levels were reduced, some showed relatively small losses that were generally more characteristic of much younger individuals.
2.7.0 EFFECTS OF LIGHTING ON DAILY LIVING SKILLS

Brunstorm et al (2004) has investigated the effect of lighting on the daily living activities of the visually impaired in their homes by comparison before and after lighting adjustments were made in the kitchen, hall and bathroom. It has investigated the additional effects on the quality of life after providing task lighting in the living room. A total of 56 people were consecutively recruited from those receiving lighting adataptation held by the Low Vision Clinic in Goteborg.

After lighting improvements were carried out in the kitchen, hall and bathroom, the subjects were randomly divided into two groups, an interview and a comparison group. A marked effect on quality of life of the lighting in the living room was found for the intervention group. The effect on the daily living of the basic lighting adaptation in kitchen, hall and bathroom in both the groups was significant for tasks carried out on the working surface in the kitchen. Other activities in the kitchen and in the bathroom tended to improve but changes were not significant. The results confirm that it is possible to increase quality of life by improving the lighting conditions.
2.8.0 EYE DISEASES AND PREFERRED LIGHT LEVELS


David A Ross and Gary L Mancil (1996) evaluated 104 subjects in a side-by-side comparison with each subjects preferred sun wear. Both clinical trials and outdoor mobility trials were employed. The results of these trials (differences in acuity and contrast sensitivity under glare conditions, differences in walking pace and obstacle avoidance, and differences in subjects comments) were evaluated relative to each of four low vision populations. Persons with ocular diseases such as retinitis pigmentosa (RP), albinism, aniridia and achromatopsia have extreme problems with varying lighting conditions and can usually function effectively only under controlled lighting conditions. Other ocular diseases such as macular degeneration and conditions affecting the ocular media (example cataracts, corneal dystrophy) have varying effects on retinal adaptation. Dark adaptation times as long as 30 minutes are nut unusual. Too much or too little light results in dramatic reductions of visual acuity and a corresponding reduction of visual function.

Whitaker et al (2001) investigated those subjects with blurred vision due to cataracts attained optimal reading speed (100 words per minute) when contrast was increased slightly. Virgilli et al. (2004)  conducted a study to assess the reading performance of persons with Retinitis Pigmentosa. There is little potential for high magnification devices for RP patients because visual field constriction affects the reading rate. However, age was not associated with any reading variable.

H.Lei and R.A. Schuchard (1999) observed the two preferred retinal loci for different lighting conditions in patients with central scotomas. Twenty-eight patients with macular diseases had their dense and relative macular scotoma borders mapped with the scanning laser ophthalmoscope. The high-illuminance PRL (PRLhi) and low-illuminance PRL (PRLlo) were operationally defined as the PRLs that patients used to fixate a high or low illuminance stimulus, respectively. The PRLs' abilities to do visual tasks and their characteristics at the corresponding illuminances were assessed. In the visual system, two well-defined PRLs can develop when visual function is adapting to maculopathy, with the use of each depending on the brightness of objects used in visual tasks. Rehabilitation and treatment strategies should consider the existence of multiple PRLs. it was found that some patients with relative central scotomas reliably used two different preferred retinal loci (PRLs) at different stimulus illuminances. It describes adaptations in a patient's PRL for fixation when dimming the stimulus increased the relative scotoma size.
Cornelisen et al (1994) examined that the ability of visually impaired people to carry out everyday tasks varies and may depend on many factors including type of eye condition, its severity, duration and age of onset, as well as lighting conditions. The different causes and effects of sight loss will influence preferred light levels, even among people with the same eye condition. It may therefore not be possible to determine a general lighting solution based on type of vision impairment alone.
2.9.0 LIGHTING FOR READING
Legge et al. (1990) investigated additivity of color contrast and luminance contrast in reading. They asked whether differences in chromaticity between letters and background would combine with luminance differences in enhancing performance. They found no evidence for interaction and inferred that subjects relied on signals in either a luminance or color pathway. This lack of interaction reinforces psychophysical findings of relatively independent processing of color and luminance and may be related to findings of independent processing of shape and color.
2.9.1 Character Spacing 

Youngson (1975) compared Snellen acuities for optotypes presented singly or in rows to the normal and amblyopic eyes of 30 children. There was very little difference for normal eyes. For amblyopic eyes, the character size at the acuity limit was, on average, 3.6 times smaller for the single optotypes. It has been shown that lateral-interference effects among adjacent letters reduce letter recognition in normal parafoveal vision (Bouma, 1970, 1973; Loomis, 1978; Skottun and Freeman, 1983)
2.9.2 Reading Rate and Acuity

Goodrich et al. (1977) measured reading speed as a function of practice over a 10-day period for patients learning to use either a conventional reading aid or a closed-circuit TV magnifier. They also measured near and far letter acuities. With the exception of a weak correlation between near acuity and reading speed on day one for the "TV group," none of the correlation’s was statistically significant.).
2.9.3 Psychophysics of Reading in Low Vision

Gordon .E. Legge et al (1985) used psychophysical methods to study reading by 16 low-vision observers. Reading rates were measured for text scanned across the face of a TV monitor while varying parameters that are likely to be important in low vision: angular character size, number of characters in the field, number of dots composing each character, contrast polarity (white-on-black vs black-on-white text), and character spacing. Despite diverse pathologies and degrees of vision loss among the sample, several major generalizations emerged. There is a wide variation in peak reading rates among low-vision observers, but 64% of the variance can be accounted for by two major distinctions: intact central fields vs central-field loss and cloudy vs clear ocular media. Peak reading rates for observers with central-field loss were very low (median 25 words/minute), while peak reading rates for observers with intact central fields were at least 90 words/minute (median 130 words/minute). Most low-vision readers require magnification to obtain characters of optimal size.
2.10.0 MOBILITY AND LIGHTING
Elliott J.L. (1996) studied the environmental variables  and mobility performance of low vision people in various lighting conditions. Mobility performance in 88 people was assessed on an indoor obstacle course under photopic and mesopic lighting conditions. Subjects were divided into three categories: primarily an acuity loss, primarily a peripheral loss restriction, and a combination of the two. Decreasing light levels from photopic to mesopic resulted in a significant increase (roughly double) in the time required to complete the course and in the total number of contacts, regardless of type of vision loss. Under photopic illumination, subjects with acuity loss took less time on an average to complete  the course. At mesopic level, the acuity loss subjects performed better than those in the other categories. 
2.11.0 LIGHTING ADAPTATION FOR LOW VISION
The Low Vision Resource Center (2009) suggested the lighting adaptation for low vision people as follows:

In the kitchen
· Attach lights to the underside of cabinets to increase task lighting in work area. 

· Incandescent light is better than fluorescent light.

· Gooseneck lamp can be used to see food that is being prepared or cooked.

· Co not create glare. Place lamp below eye level.

Eating
· Use dishes that have a darker side and a light side to provide contrast to the food.

· Place a gooseneck lamp over the plate.

· Increased overhead lighting may cause glare.

In the living room
· Use additional lighting to increase over al illumination and gooseneck lamps near the low vision person’s chair.

· Open or close drapes, curtains and blinds to increase illumination in the room or decrease glare wherever necessary.

Reading printed material
· Carry a small illuminated hand magnifier.

Fletcher (1999) suggested that light is best when directed from behind onto object from behind children. When glasses are used, light from beside children seems to be better in avoiding refraction of the surface being magnified. Additionally, Wilkinson et al (2000) suggested that light be adjusted so it can be moved to the side of the eye with the greatest amount of usable vision. Adjustable light such as a table lamp, allows light to be under the control of the child. It can be moved closer and in line with the information being viewed.
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CHAPTER – III

METHODOLOGY

3.0.0 INTRODUCTION
Research is to be the more formal, systematic intensive process of carrying as the scientific method of analysis.  It involves more systematic structure of its investigation usually resulting in some sort of formal record of procedures and a report of results or conclusions (John. W. Best, 1996).

Methodology means as the logic of methods but not only in order to justify their use for defined purposes in specified situation and circumstances (Rob Walker, 1985).  Selection of appropriate methodology provides clear direction to the researches with regard to the various steps to be followed in carrying out the research successfully.

The rationale of the study along with its objectives and hypotheses has been given in chapter I.  The present chapter outlines the Site description, Description of the sample, Sampling technique, Variables of the study, Design of the study, Construction of tool, Data gathering procedure and Data analysis procedure.
3.1.0 SITE DESCRIPTION

The site selected for the present study was integrated schools at Coimbatore in Tamil Nadu.  The schools are clustered in the main cities of the districts.

The schools selected for the study are: -
1. TELC Middle School, Coimbatore.

2. CSI Boys’ Higher Secondary School, Coimbatore.

3. CSI Girls’ Higher Secondary School, Coimbatore.

4. St.Antony Higher Secondary School, Coimbatore.

5. Sengottiah High School, Coimbatore.

6. St.Michael’s Higher Secondary School, Coimbatore.

7. CSI Middle School, Mettupalayam.

8. TELC Middle School, Palladam.

9. Government Higher Secondary School, Pollachi.

10. Panchayat Union Middle School, Pollachi.

3.2.0 DESCRIPTION OF THE SAMPLE

The present study was experimental in nature.  The sample selected for the study consisted of 30 low vision students from V to VIII standard. The Grade wise distribution of the sample is given in Table 3.1

Table 3.1
Grade wise distribution of the sample

	Grade
	No. of students

	Lower 
	16

	Higher 
	14

	Total 
	30


3.3.0 SAMPLING
Sample selection is a significant aspect of research study.  Violation of a proper sampling method may lead to biased information of a research and hence sample selection should be done with maximum care.  

Selection and application of proper sampling procedures make a research study more objective.  The right approach depends upon the design used in the study, the nature of statistical treatment and availability of sample.  With this awareness, the investigator spent a considerable time to select the sample of the study before administering the tool.

The investigator used Random Sampling technique to select the sample for Experimental Group.
3.4.0 VARIABLES OF THE STUDY
Selection of proper variables is an important ingredient of a good researcher.  The independent variables of this study are Grade, Level of Visual Acuity and Type of Vision Loss.  The dependent variables are performance in the areas such as Reading Print and Functional Skills. The following table illustrates the levels of independent variables used in the study.

Table 3.2
Variables and their Levels
	VARIABLES
	LEVELS

	LEVEL OF VISUAL ACUITY
	i. < 3/60

ii. 3/60 – 6/60

iii. 6/24 - <6/18

	VISION LOSS
	i. Central Loss

ii. Peripheral Loss

	GRADE
	i. Lower Grade (V – VI)

ii. Upper Grade (VII – VIII)


3.5.0 DESIGN

The present study was experimental in nature.  The study was designed on the basis of Pretest and Posttest Single Group Design. The sample of the study consisted of 30 low vision pupils. Pretest on Academic and Functional skills was administered to the subjects. Requirement of Lighting Adaptation was assessed and necessary adaptation and modifications were made. Posttest was administered to all the subjects. The lay out of design carried out in the study is given below.
	Experimental    =   R: O X O


           Here    R  means Randomization

                                  O  means Pretest or Posttest

                                  X  means Treatment

3.6.0 CONSTRUCTION OF THE TOOL

The instrument that employed together new factors to explore new fields is called as tools. It is of vital important to select suitable instrument or tools. Each research tool is appropriate in a given situation to accomplish a particular purpose.

The dependent variables in this study were Performance in the areas such as Reading Print and Functional Skills. The investigator developed tool for each test.

 The following are the tools: 
1. Personal Data bank.

2. Observation Schedule to observe the Lighting Condition.

3. Score Card to assess the Reading Speed.

4. Rating Scale to assess the Performance in Functional Skills.

3.6.1 PERSONAL DATA BANK

The Personal Data Bank was used to collect details regarding the student such as Gender, Type of Disability, Visual Acuity and Type of Vision Loss. The tool is appended in Annexure I.
3.6.2 OBSERVATION SCHEDULE
The checklist consisted of 25 questions to observe the existing Lighting Condition in the classroom as well as in the resource room. This is based on:-

· Lighting facilities

· Glare control

· Seating position

The tool is appended in Annexure II.
3.6.3 READING PASSAGE
A passage consisting of 75 words was given to each student. The passage is given in Annexure III. The time taken to complete the passage was noted. The number of words that can be read by the pupil in one minute was calculated. The reading errors that included regression, addition, substitution and omission while reading were noted. The scoring was given in the following method.
Table 3.3
Calculation of Reading score

	No. words given
	Type of error
	Total
	Words per minute

	
	Regression
	Addition
	Substitution
	Omission
	
	

	75


	
	
	
	
	
	Words per minute - Errors


3.6.4 RATING SCALE FOR ASSESSMENT OF FUNCTIONAL SKILLS

The Rating Scale had 5 main items. The performance in Functional Skills was assessed based on 3-point scale-Able to perform, Unable to perform and Able to perform with difficulty. The items included are as follows:

· Visual tracking
· Visual discrimination
· Visual memory
· Visual closure
· Visual form constancy
The tool is given in Annexure IV.  The scoring was given.

3.7.0 PILOT STUDY

For the pilot study, the checklist, Score Card and reading test were administered to a small group of sample selected from Sri Avinashilingam Higher Secondary School, Coimbatore.  The investigator has selected five students.  The tests were administered and the data were collected with the help of the tools.

3.8.0 JURY OPINION

The investigator distributed the final checklist to a group of experts and specialists. The prepared tools were circulated among the experts for scrutiny, to brainstorm in the areas further modifications. The type of opinion is vital to pinpoint the dos and don’ts after research tool. Therefore based on their advice, opinion and suggestions the tools were modified.

3.9.0 EVALUATION OF THE TOOL
3.9.1 Reliability and Validity
As research in education is application oriented, it should have a contributory effect on both the theory and the practice of education. The findings of the study become trustworthy only when validity and reliability are established. As Merriam (1988) states, “regardless of the types of research, validity and reliability are concerns that can be approached through careful attention to a study’s conceptualization and the way in which the data were collected, analyzed and interpreted”.

The Pretest and Posttest scores of the sample were collected and the relationship between the two tests was calculated separately and results show the reliability coefficient of the tests.

3.10.0 DATA COLLECTION PROCEDURE

The study was conducted in three phases. 

I Phase
 In the first phase the Personal information regarding Gender, Grade, Type of disability, Visual Acuity and Type of Vision Loss were collected using Personal Data Bank. The Observation checklist was administered to assess the existing Lighting Condition at the classroom and the resource room.
II Phase

In the second phase, Pretest on performance in reading print and in functional skills was administered to the selected subjects. Lighting requirement was assessed on individual basis and adaptations were made accordingly. The time taken for each student for Lighting Adaptation ranged from 30-45 minutes. Then intervention in the adapted condition was provided for a period of two months. The investigator visited each student on rotational basis. Special teacher’s assistance was sought to check whether the students are comfortable to work in the adapted situation. This phase consumed a good number of days during the tenure of this investigation.
III Phase
In the third phase Posttest on performance in reading print and in Functional Skills was administered. The same tool used in the Pretest was used in the Posttest.  The collected data was processed, analyzed and interpreted using statistical procedure.
3.11.0 DATA ANALYSIS

The data collected as mentioned earlier was analyzed using the formulae given below:

1. Arithmetic mean

Mean is defined as the sum of all the value of the items in a series divided by the number of item.
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f   is the frequency

fx means the sum of all the fx scores

2. Formula used for finding S.D for continuous series 

The standard deviation concept was introduced by Karl pearson in 1823. It is used to measure dispersion. It is often called as root mean square deviatin. Standard deviation of a set of score is defined as the square root of the average of the square of the mean. It measures the absolute dispersion for variability of distribution. The greater the amount of dispersion the greater the amount of standard deviation.
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3. In this study many components are compared with other for clarity and simplicity in getting results.

TEST OF SIGNIFICANCE
This test is used to find out whether there is difference between two variables and how it significant is the difference if there is any. If the obtained t-value is 2.56 and above, then it is known that there is significant level of difference. It lies between 1.96 and 2.58 at 0.05 significant level, and if the value is below 1.96 it is understood that the difference is not significant.

‘T’ test is used for testing the significance. The formula used for finding‘t’ value is 
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PLATE 1

ASSESSMENT OF READING SPEED 
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PLATE 2
ASSESSMENT OF FUNCTIONAL SKILL
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PLATE 4
LIGHTING ADAPTATION – FLUORESCENT LIGHT
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PLATE 5

LIGHTING ADAPTATION- HALOGEN LIGHT
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CHAPTER IV
RESULTS AND INTERPRETATIONS

4.0.0 INTRODUCTION

The data after collection has to be processed and analyzed in accordance with the outline laid down for the purpose at the time of developing research plan.  The term processing implies editing, coding, classification and tabulation of collected data so that they are manageable for analysis.  The term analysis refers to the computation of certain measures along with searching for patterns relationships that existing among data groups. (Kothari, 1990)

The methodology followed in conducting the present study has been given in detail in the previous chapter.  The present chapter is devoted to the presentation of results and their interpretations.

4.1.0 BACKGROUND INFORMATION
Table 4.1
Background Information

	Particulars
	No.
	Percentage

	Gender
	Boys
	27
	90

	
	Girls
	3
	10

	Grade
	Higher
	14
	46.7

	
	Lower
	16
	53.3

	Visual Acuity
	3/60-6/60
	13
	43.3

	
	6/24-6/18
	17
	56.7

	Vision Loss
	Peripheral
	20
	76.7

	
	Central
	10
	33.3
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Figure -1: DISTRIBUTION OF SAMPLE WITH RESPECT TO GENDER, GRADE, VISUAL ACUITY AND VISION LOSS
4.2.0 LIGHTING CONDITION IN SCHOOL

Lighting is of paramount importance to perform better visual task. The below table presents the lighting conditions provided in the Resource  Room and Classroom.

Table 4.2
Lighting Condition in School
	Resource Room
	Classroom

	Room
	Well Lit Room
	Room
	Well Lit Room

	
	No.
	Percentage
	
	No.
	Percentage

	10
	6
	60
	16
	10
	62.5



The above table shows that 60% and 62.5% of Resource room and Classroom respectively had good lighting and about 40% of both Resource and Classroom did not have sufficient lighting.

4.3.0 NATURAL LIGHTING

Lighting plays a crucial role in determining how well a low vision child can see. The details regarding the availability of natural lighting in the Resource room and the Classroom are given below.

Table 4.3
 Natural Lighting
	Resource Room
	Classroom

	Room
	Natural Light
	Room
	Natural Light

	
	No.
	Percentage
	
	No.
	Percentage

	10
	8
	80
	16
	10
	62.5



It was found that 80% of the Resource rooms had been constructed in such a way that natural light can enter whereas only 62% of the Classrooms with natural light.


Natural light is considered to be an important aspect for children with Low Vision.
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Figure -2: LIGHTING CONDITION IN SCHOOL
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Figure -3: NATURAL LIGHTING IN SCHOOL

4.4.0 LOCATION OF LIGHT SOURCE 

The light source and its location is a key factor for low vision pupils. The following table reveals the location of the light source in the classrooms.


Table 4.4
Location of Light Source
	Location
	No.
	Percentage

	Front
	2
	6.67

	Top
	20
	66.67

	Backside
	3
	10

	Rightside
	3
	10

	Leftside
	2
	6.67



In most of the classrooms the light was located at the top (66.67%). However, nearly 7% of the classrooms had light source from the front and left side of the student each and in 10% of the classrooms light source was obtained from the back and the left side. 

4.5.0 LIGHTING REQUIREMENTS

The light that is available to the low vision students may necessarily not meet his requirements. The table given below provides details on the types of light that are available to the low vision pupils and those types that are preferred for them.

Table 4.5
Lighting Requirements

	Type Of Light
	Light Available
	Light Preferred

	
	No.
	Percentage
	No.
	Percentage

	Tube Light
	25
	83.33
	25
	83.33

	Bulb Light
	5
	16.67
	0
	0

	Table Lamp
	0
	0
	5
	16.67

	Any Other
	0
	0
	0
	0



Above 83% of the low vision students required tube light and the same was already available to them and nearly 17% of them had only bulb light but none of them preferred. However they preferred only table lamp for accomplishing their tasks but the same was not available to them. 
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Figure -4: LIGHTING REQUIREMENT
4.6.0 NATURAL LIGHT VS ARTIFICIAL LIGHT

Not all low vision pupils can benefit from natural lighting. some of them may require artificial lighting in addition to the natural light. The table gives information on the requirement and provision of natural as well as artificial lighting.

Table 4.6
Natural Light Vs Artificial Light
	No. Required Natural Light
	No. Provided Natural Light
	No. Required Artificial Light
	No. Provided Artificial Light

	No.
	%
	No.
	%
	No.
	%
	No.
	%

	25
	83.33
	15
	60
	5
	16.67
	2
	6.67



Natural lighting to Low Vision pupil has its own great advantages. From the above table it is clear that most of the low vision pupils (83.33%) required natural lighting but only half of them (50%) were facilitated to get Natural Light. Similarly, nearly 17% required Artificial Lighting and among them only 7% were provided with Artificial Lighting.
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Figure -5: NATURAL LIGHT VERSUS ARTIFICIAL LIGHT

4.7.0 BRIGHT LIGHT VS DIM LIGHT
The requirement of the type of light – bright or dim, varies from individual to individual. The following table gives information regarding the requirement of type of light vs provision of light.

Table 4.7
Bright Light Vs Dim light
	Bright Light
	Dim Light

	No. Required
	%
	No. Provided
	%
	No. Required
	%
	No. Provided
	%

	24
	80
	18
	60
	6
	20
	5
	17



 Eighty percent of the students required bright light. But only 60% of them were provided with bright light. Likewise, 20% of the students required dim light out of which only 16% were provided with the same. The type of lighting requirement needs attention since when more light is provided to those need dim light, they feel sensitivity to the light but those who need bright light and when they do not get the same, they are unable to perform the desired tasks.

4.8.0 READING LAMP REQUIREMENT

Reading lamps play an important role in enhancing the reading ability of low vision pupils. The details regarding the requirement of reading lamp and its provision are given below. 

Table 4.8
 Reading Lamp Requirement
	Persons Required Reading Lamp
	Persons Using Reading Lamp

	No.
	Percentage
	No.
	Percentage

	5
	16.7
	0
	0



Nearly 17% of the low vision students required reading lamp. But none of them were provided with the lamps which eventually hampering their reading ability though they were capable of reading print.

4.9.0 GLARE CONTROL

Glare results when light shines directly into the eyes or reflects off shiny or polished metal surfaces. Glare troubles and eventually results in photo phobic in Low Vision students. The information regarding the Control of glare in the Resource room and the Classroom is presented in table 4.9

Table 4.9
Glare Control

	Resource Room
	Classroom

	Room
	Glare Controlled
	Room
	Glare Controlled

	
	No.
	Percentage
	
	No.
	Percentage

	10
	8
	80
	16
	8
	50



In 80% of the Resource room, Glare is controlled with the help of proper ventilation and the illumination with artificial lights, whereas in the Classroom Glare control was noted only in 50% of the rooms. 

4.10.0 SEATING POSITION IN CLASSROOM

Preferential seating arrangement helps the low vision students to perform the task with ease and comfort. The information related to this is presented below.

Table 4.10
Seating Position in Classroom
	Permanent Seating
	Changing as Per Activities

	No.
	Percentage
	No.
	Percentage

	24
	80
	6
	20



The above table reports that 80% of the low vision students were provided with permanent seating in the Classroom. Only 20% of the students had modified seating in accordance with type of activity. The fixed seating arrangement in most of the times does not help in carrying out the tasks like reading, writing, and copying from blackboard.

4.11.0 PREFERRED SEATING POSITION

The seating position will enhance the reading ability of the low vision. Most of them work better when seated near door/ window. The seating positions before and after adaptations are given below.

Table 4.11
Preferred Seating Position
	Position
	Before Modification
	After Modification

	
	No.
	Percentage
	No.
	Percentage

	Front
	3
	10
	10
	33.3

	Back
	9
	30
	2
	6.7

	Centre
	3
	10
	0
	0

	Near door or window
	12
	40
	18
	60

	Any other
	0
	10
	0
	0



Before assessment, 10% of the students were seated at front row, 30% at the back, 10% at the centre, 40% near the door/window and the remaining 10% in other places. However after assessment, it was found that 60% of them needed to sit near door/window and 33% in the front and nearly 7% at the last row. It is clearly revealed that they should be seated according to their needs.

The students who preferred last row were those who had photophobic problem avoiding direct light falling on the eyes.

4.12.0 ANALYSIS OF PRE AND POST SCORES OF READING 

The Reading was administered before and after adaptation of lighting and the scores is given in the following table.

Table 4.12
Analysis of Pre and Post scores of Reading 
	Testing
	Mean
	SD
	df
	t-value

	Pretest
	14.2
	7.63
	29
	3.22**

	Posttest
	20.5
	7.19
	29
	


** Significant at 0.01 level


From Table 4.2, it is evident that the correlated t-value is 3.22 with df = 29 for the Reading of Low Vision students which is significant at 0.01 level.  It indicates that the Pre and Post scores of low vision students differ significantly. It means that there was a significant impact of Lighting Adaptation on reading performance of students with Low Vision. In the light of this, the null hypothesis stated that there is no significant difference in the Pre and Post mean scores of students with low vision with respect to reading performance is rejected. Therefore it is concluded that the lighting adaptation helped in increasing the Reading speed of the Low Vision students.

4.13.0 ANALYSIS OF PRE AND POST SCORES WITH RESPECT TO FUNCTIONAL SKILLS 

The Functional Skills was administered before and after adaptation of lighting and the scores are given in the following table.

Table 4.13
Analysis of Pre and Post Scores with respect to Functional Skills 
	Functional Skills
	Testing
	Mean
	SD
	df
	t-value

	Visual Tracking
	Pretest
	3.5
	1.33
	29
	3.46**

	
	Posttest
	4.4
	0.54
	29
	

	Visual Discrimination
	Pretest
	3.9
	0.89
	29
	3.75**

	
	Posttest
	4.5
	0.54
	29
	

	Visual Memory
	Pretest
	2.9
	0
	29
	4.35**

	
	Posttest
	3.9
	0.89
	29
	

	Visual Closure
	Pretest
	2.3
	0.74
	29
	4.29**

	
	Posttest
	2.8
	0
	29
	

	Visual Form Constancy
	Pretest
	0.8
	0.11
	29
	2.77**

	
	Posttest
	0.9
	0.17
	29
	


** Significant at 0.01 level


From Table 4.13, it is evident that the correlated t-value is 3.46 with df = 29 for the Visual Tracking which is significant at 0.01 level.  It indicates that the Pre and Post scores of Low Vision students differ significantly. It means that there was a significant impact of Lighting Adaptation on Visual Tracking of students with low vision. In the light of this, the null hypothesis stated that there is no significant difference in the Pre and Post mean scores of students with low vision with respect to Visual Tracking is rejected. Therefore it is concluded that the lighting adaptation helped in improving the Visual Tracking of the low vision students.

From Table 4.13, it is evident that the correlated t-value is 3.75 with df = 29 for the Visual Discrimination which is significant at 0.01 level.  It indicates that the Pre and Post scores of low vision students differ significantly. It means that there was a significant impact of Lighting Adaptation on Visual Discrimination of students with low vision. In the light of this, the null hypothesis stated that there is no significant difference in the Pre and Post mean scores of students with low vision with respect to Visual Discrimination is rejected. Therefore it is concluded that the lighting adaptation helped in improving the Visual Discrimination of the low vision students.

From Table 4.13, it is evident that the correlated t-value is 4.35 with df = 29 for the Visual memory which is significant at 0.01 level.  It indicates that the Pre and Post scores of low vision students differ significantly. It means that there was a significant impact of Lighting Adaptation on Visual memory of students with low vision. In the light of this, the null hypothesis stated that there is no significant difference in the Pre and Post mean scores of students with low vision with respect to Visual memory is rejected. Therefore it is concluded that the lighting adaptation helped in improving the Visual memory of the low vision students.

From Table 4.13, it is evident that the correlated t-value is 4.29 with df = 29 for the Visual closure which is significant at 0.01 level.  It indicates that the Pre and Post scores of low vision students differ significantly. It means that there was a significant impact of Lighting Adaptation on Visual closure of students with low vision. In the light of this, the null hypothesis stated that there is no significant difference in the Pre and Post mean scores of students with low vision with respect to Visual closure is rejected. Therefore it is concluded that the lighting adaptation helped in improving the Visual closure of the low vision students

From Table 4.13, it is evident that the correlated t-value is 2.77 with df = 29 for the Visual Form Constancy which is significant at 0.01 level.  It indicates that the Pre and Post scores of low vision students differ significantly. It means that there was a significant impact of Lighting Adaptation on Visual constancy of students with low vision. In the light of this, the null hypothesis stated that there is no significant difference in the Pre and Post mean scores of students with low vision with respect to Visual Form Constancy is rejected. Therefore it is concluded that the lighting adaptation helped in improving the Visual Form Constancy of the low vision students
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Figure-6: READING PERFORMANCE BEFORE AND AFTER LIGHTING ADAPTATION
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Figure-7: FUNCTIONAL SKILLS PERFORMANCE BEFORE AND AFTER LIGHTING ADAPTATION
4.14.0 COMPARISON OF READING PERFORMANCE WITH RESPECT TO GRADE  

The comparison of Pre and Posttest of Reading Performance with respect to Grade is presented below.

Table 4.14
Comparison of Reading Performance with respect to Grade  
	Testing
	Grade
	Mean
	SD
	df
	t-value

	Pretest
	V-VI
	12.4
	6.8
	15
	1.19 Ns

	
	VII-VIII
	14.5
	2.6
	13
	

	 

	Posttest
	V-VI
	19.3
	4.8
	15
	2.28 Ns

	
	VII-VIII
	23.2
	4.6
	13
	


Ns : Not Significant

From Table 4.14, it is evident that the correlated t-value is 1.19 with df = 28 for the Reading performance in Pretest with respect to Grade is not significant.  It indicates that the Pretest scores of Higher and Lower Grade did not differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the Pretest Reading mean scores of students with respect to Grade is not rejected. Therefore it is concluded that the Reading speed of Higher Grade students is same as the Lower Grade students in the Pretest.

From Table 4.14, it is evident that the correlated t-value is 2.28 with df = 28 for the Reading performance in Posttest with respect to Grade is not significant.  It indicates that the Posttest scores of Higher and Lower Grade did not differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the Posttest Reading mean scores of students with respect to Grade is not rejected. Therefore it is concluded that the Reading speed of Higher Grade students is same as the Lower Grade students in the Posttest.

15.0 COMPARISON OF FUNCTIONAL SKILLS WITH RESPECT TO GRADE  

The comparison of Pretest and Posttest Functional Skills with respect to Grade is presented below.

Table 4.15
 Comparison of Functional Skills with respect to Grade 
	Testing
	Grade
	Mean
	SD
	df
	t-value

	Pretest
	V-VI
	15.2
	2.7
	15
	1.74 Ns

	
	VII-VIII
	13.2
	7.9
	13
	

	 

	Posttest
	V-VI
	16.1
	8.8
	15
	0.77 Ns

	
	VII-VIII
	14.4
	8.2
	13
	


Ns : Not significant

From Table 4.15, it is evident that the correlated t-value is 1.74 with df = 28 for the Functional Skills in Pretest with respect to Grade is not significant.  It indicates that the Pretest scores of Higher and Lower Grade did not differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the Pretest Functional Skills Performance mean scores of students with respect to Grade is not rejected. Therefore it is concluded that the Functional Skills of Lower Grade students is same as  the Higher Grade students in the Pretest.

From Table 4.15, it is evident that the correlated t-value is 0.77 with  df = 28 for the  Functional Skills in Posttest with respect to Grade is not significant.  It indicates that the Posttest scores of Higher and Lower Grade did not differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the Posttest means scores of students with respect to Grade is not rejected. Therefore it is concluded that the Functional Skills of Lower Grade students is same as the Higher Grade students in the Posttest. 
4.16.0 INFLUENCE OF VISUAL ACUITY ON READING 

The influence of Visual Acuity on Pretest and Posttest Reading is given below. 

Table 4.16
Influence of Visual Acuity on Reading
	Visual Acuity
	Testing
	Mean
	SD
	df
	t-value

	3/60-6/60
	Pretest
	12
	8.2
	29
	2.83**

	
	Posttest
	15
	5.8
	29
	

	 

	6/24-6/18
	Pretest
	12
	6.7
	29
	3.28**

	
	Posttest
	23.1
	8.9
	29
	


** Significant at 0.01 level

From Table 4.16, it is evident that the correlated t-value is 2.83 with df = 29 for the Reading Performance with respect to Visual Acuity which is significant at 0.01 level.  It indicates that the mean scores of Reading Performance differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the mean scores of Reading Performance with respect to Visual Acuity is rejected. Therefore it is concluded that the students in the Visual Acuities from 3/60-6/60 showed better reading performance after lighting adaptation.
From Table 4.16, it is evident that the correlated t-value is 3.28 with df = 29 for the Reading Performance with respect to Visual Acuity which is significant at 0.01 level.  It indicates that the mean scores of Reading Performance differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the mean scores of Reading Performance with respect to Visual Acuity is rejected. Therefore it is concluded that the students in the Visual Acuities from 3/60-6/60 showed improved reading performance after lighting adaptation.

 4.17.0 INFLUENCE OF VISUAL ACUITY ON FUNCTIONAL SKILLS 

The influence of Visual Acuity on Pretest and Posttest Functional Skills is given below.

Table 4.17
Influence of Visual Acuity on Functional Skills 
	Visual Acuity
	Testing
	Mean
	SD
	df
	t-value

	3/60-6/60
	Pretest
	12.2
	5.1
	29
	2.03**

	
	Posttest
	15.6
	3.9
	29
	

	 

	6/24-6/18
	Pretest
	15.7
	3.2
	29
	1,70**

	
	Posttest
	17.4
	1.6
	29
	


** Significant at 0.01 levels


From Table 4.16, it is evident that the correlated t-value is 2.03 with df = 29 for the Functional Skills Performance with respect to Visual Acuity is not significant. It indicates that the mean scores of Functional Skills did not differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the mean scores of Functional Skills with respect to Visual Acuity is not rejected. Therefore it is concluded that the students in the Visual Acuities of 3/60-6/60 showed no improvement in the Functional Skills performance after lighting adaptation.

From Table 4.16, it is evident that the correlated t-value is 1.70 with df = 29 for the Functional Skills Performance with respect to Visual Acuity which is not  significant.  It indicates that the mean scores of Functional Skills did not differ significantly. In the light of this, the null hypothesis stated that there is no significant difference in the mean scores of Functional Skills with respect to Visual Acuity is not rejected. Therefore it is concluded that the adaptations did not help in improving the Functional Skills Performance with respect to Visual Acuity (6/24-6/18) of the low vision students.
CHAPTER V

SUMMARY AND CONCLUSION

5.0.0 INTRODUCTION

The purpose of the study was to know the impact of Lighting Adaptation for Low Vision Pupils. In Chapter I the Need of the study, Objectives and Scope were described. Review or related Literature was explained in Chapter II. The Methodology of the study was given in detailed in Chapter III. Chapter IV contained the quantitative analysis of the data collected. The results and findings are summarized in Chapter V.

5.1.0 FINDINGS
1. It was found that almost 85% of the students required Lighting Adaptation in classroom and resource room. It was observed that about 60% of the classrooms and resource rooms were well lit.

2. The study showed that 80% of the resource rooms had been constructed in such a way that natural light can enter whereas 62% of the classrooms with natural light.

3. With regard to location of light source in classroom, about 67% of the light was located at the top, 7% at the front and left sides and remaining 20% at the back and right sides.

4. Above 83% of the low vision students required tube light and the same was already available to them. 17% of classroom had only bulb light but none of them preferred it.

5. The study revealed that above 83% of the students required natural light but only 50% were facilitated with it. 17% required higher illumination whereas only 7% were provided with it.

6. Eighty percent of the students required bright light. But only 60% of them were provided with bright light. Likewise, 20% of the students required dim light out of which only 16% were provided with the same.

7. Nearly 17% of the low vision students required reading lamp. But none of them were provided with the lamps.

8. It was found that glare due to light was controlled in 80% of the resource room. But in 50% of the classrooms glare was not controlled.

9. With regard to student’s position in classroom, 80% of the Low Vision students were provided permanent seating in the classroom but 20% of them required modified seating in accordance to type of activity.

10. It was found that 33% of them required modification in their seating (i.e. Front row) which was occupied only by 10% before adaptation. Similarly, it was only 10% of the students were sitting in the centre whereas none of them required that seating. Another highlight of the study revealed that before adaptation 30% of students were sitting at back. But 60% required modification in seating arrangement (near window or door).

11. In Pretest, the mean of the Reading score was 14.2 whereas in the Posttest it had increased to 20.5. And hence lighting adaptation helped in increasing reading speed.

12. The Functional Skills of the students namely visual tracking, visual discrimination, visual memory, visual closure and visual form constancy has significantly increased after the Lighting Adaptation: visual tracking (Mean: pretest=3.5,posttest=4.4), visual discrimination ( Mean: pretest=3.9, posttest=4.5), visual memory (Mean: pretest=2.9,posttest=3.9),visual closure(Mean: pretest=2.3, posttest=2.8) and visual form constancy (Mean: pretest=0.8,posttest=0.9).

13. The study showed that Grade did not influence the Reading and Functional Skill Performance. Both the Grade showed an increase in their score.

14. The study highlighted that Visual Acuity did not influence on Reading Performance of the Low Vision Students. However it had an influence on the Functional Skill Performance.

5.2.0 SUGGESTIONS FOR FURTHER RESEARCH

1. Further study may be investigated on problems associated with glare

2. A research study may be pursed on selection of optical devices specific to lighting condition

3. An investigation may be carried out on sensitivity of eye in the changing illumination

4. A study may be undertaken on the lighting requirement for Albino person in indoor.

5. A study may be carried out the efficacy of tinted glass on controlling glare in photophobic children

5.3.0 RECOMMENDATIONS

1. The study recommends that the class rooms and resource rooms must be with good general lighting to provide illumination throughout the room coupled with additional task lighting for near activity. Good general lighting will help eliminate shadows and the task lighting will provide ample lighting for near vision tasks.

2. The Special and general teachers may be oriented on the source and levels of lighting to low vision students

3. The students who have photophobic should be provided with hats with visors and tinted glass to limit the amount of light that enters the eye and help reduce glare.

4. The teacher training institute is recommended to incorporate a component on lighting requirement to low vision in the curriculum

5. The parents of low vision children may be oriented on the lighting need for their child and lighting adaptation at their home.

5.4.0 CONCLUSION

Service to low vision children is though relatively new, the past decade however, witnessed an expansion in the role of management of education of low vision particularly in the area of selecting the learning medium of low vision students.  But lighting adaptation to low vision is neglected in most of the educational programmes.  The correct use of lighting is just as important as using the correct low vision device. It is essential to create optimum lighting conditions wherever low vision persons are in order to maximize their vision.  A good light source can make a dramatic difference to every day tasks such as reading and functional skills. The present study stands as a testimony. Hence it exhorts that the professionals involved in the education and rehabilitation of low vision to heed attention to this crucial issue and facilitate in providing good quality light to low vision students enabling them to improve their independence and maintain personal safety.
ANNEXURE I

PERSONAL DATA BANK
Name of the student                :

Age                                          :

Sex                                          :

Class                                       :

Name of the school                 :

Onset of disability                   :

% of vision loss                       :

Visual acuity                           :

Visual field                              :

Family background                  :

	S. No.
	Name
	Relationship
	Age
	Occupation
	Income

	
	
	
	
	
	


ANNEXURE III

g[ijay; fpilj;jJ bghpajha;j; bjhpatpy;iy. mij ahh; vLj;Jf; bfhs;tJ vd;gJjhd; mth;fSf;Fg; gpur;ridahf ,Ue;jJ.  ,ij vg;goj; jPh;g;gJ ,g;gpur;ridf;Fr; rhpahd jPh;t[ fhz muriu ehlyhk; vd Kot[ bra;J muz;kizf;Fr; brd;wdh;.  m';F muriug; ghh;j;jdh;.  murnuh tajpy; kpft[k; ,isatuhf ,Ue;jjhy; ,UtUk; jpifj;J epd;whh;fs;.  j';fs; tHf;if mthplk; Twj; ja';fpdh;.  ,UtUf;Fg; nghJkhd mDgtk; ,Uf;Fkh? ed;whf tprhhpg;ghuh? ey;y jPh;g;g[ tH';Fthuh? ,g;go ,UtUk; vz;zpdhh;fs;.  ‘,';F te;J rpf;fpf; bfhz;nlhnk vd;W tpHpj;jhh;fs’;.  ,ij btspapy; brhy;yt[k; m";rpdhh;fs;.  vd;d bra;thh;fs;/ ghtk;.  bky;yt[k; Koahky; tpG';ft[k; Koahky; jtpj;jdh;.  ,UtUk; jpifg;gij murh; ghh;j;jhh;.
ANNEXURE II

OBSERVATION SCHEDULE

NAME 
:

STD

:

SCHOOL
:

	S.No.
	Items
	Yes
	No

	1.
	Lighting condition in school

a) Is the resource room well lit?

b) Is the classroom well lit?
	(
(
	(
(

	2.
	Is there sufficient natural lighting in the classroom?

	(
	(

	3.
	Location of light source provided

a) At the front

b) In top

c) At the backside

d) At the right side

e) At the left side
	(
(
(
(
(

	(
(
(
(
(


	4.
	Type of light used

a) Tube light

b) Bulb light

c) Table lamp

d) Any other
	(
(
(
(
	(
(
(
(

	5.
	Do you like reading in natural light than in artificial light?
	(
	(


	6.
	Do you work better in 

           a)Bright light

           b) Dim Light 


	(
(

	(
(


	7.
	Are you using any reading lamp?


	(
	(

	8.
	Is the glare controlled in the school?

a)  In Resource room

b)  In Classroom
	(
(

	(
(


	9.
	Seating position classroom

a) Permanent seating 

b) Change in seating according to the activity
	(
(
	(
(

	10.
	Preferred Seating position in classroom

a) Front row

b) Back row

c) Centre

d) Near door or window 

e) Any other
	(
(
(
(
(
	(
(
(
(
(


ANNEXURE IV

FUNCTIONAL SKILL ASSESSMENT

	S.No.
	Functional skill
	Able to perform
	Perform with difficulty
	Not able to perform

	A.
	Visual Tracking

1. Tracking big object

2. Tracking small object

3. Tracking vertically

4. Tracking horizontally

5. Tracking circularly
	
	
	

	B.
	Visual Discrimination

1. Discriminating 3D object

2. Discriminating shapes

3. Discriminating 2D object

4. Discriminating colours

5. Discriminating textures
	
	
	

	C.
	Visual Memory

1. Recalling 10 items seen in 1 minute

2. Recalling 6 shapes seen in 1 minute

3. Recalling 10 items in the given picture

4. Recalling 10 clues in known environment
	
	
	

	D.
	Visual Closure

1. Identifying the whole object from the part

2. Identifying the missing details in picture

3. Identifying the missing letters
	
	
	

	E.
	Visual Form Constancy

1. Identifying objects at different positions
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