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Introduction


The "invisibility" of low vision persons was the most dramatic before the starting of their education by means of special means and methods, at the beginning of 20th century. This "invisibility has been slightly reduced since the opening of the first school for low vision persons in 1908. in London, up to the integrative and inclusive education models. The programmes and methods of education and rehabilitation work with visually impaired persons receive their exact outlines in the middle of 20th century. The exceptional contributions in creation and development of the psychology and pedagogy of low vision persons were made by Baraga N., Zemcova, M. I. Kulagin, J. A. Tobin, M. аnd others.

The application of special methods of work with low vision children in Serbian education system starts in 1954. At that time, first sightsaving departments were set up within a mainstream school in Belgrade. The important objectives of their work were: the overcoming of problems of education of low vision persons according to the education methods for the blind, the creation of subjective and objective conditions for the protection and use of residual vision in reading and writing and the strongest possible integration into a wide social environment. Several decades ago, ophthalmologists and pedagogues mainly, published their works with the subjects greatly connected to the problems of misunderstanding and marginalization of low vision persons (Eškirović, B. 2007). So Cvetojević, M., ophtalmologist, pointed out the need of the improvement of the education of low vision children in Serbia. In 1930, he published his work "About the schools for low vision children" in the magazine "The medical overview". Speaking about the situation of the children with severe visual disorders in mainstream schools, he emphasized that this pupils "without any fault, beside the biggest efforts and with utmost work, could not show any success at school. They were considered as careless, indifferent, non-intelligent and even mentally limitted." 


The 20th century brings the renaissance progress in understanding of low vision. The education and rehabilitation methods and programmes representing the concept of the protection and use of the vision in special departments and in special and mainstream schools were intensively developped. Nevertheless, the problems of misunderstanding of partial sight are still present in most countries. The results of epidemiological studies show that the majority of the persons whose qualities of central or peripheral vision, also in the correction conditions, do not exceed 30% to 40% of emetropic vision do not have the access to special education support. For a significant number of children who are registered in the category of blind born children, the residual vision is not identified until their pre-school age. Visually impaired persons who were educated according to the methods for the blind mostly use large print in their daily lives and on their workplaces (Berla, P.E., Rankin, F.E., Willis, H.D.1980, Eškirović, 2007).

The problems of the education of low vision persons with regards to visual perception


Nowadays, low vision children are mostly educated in mainstream schools. In the research part of this work, we will talk about what is the situation of tha low vision children in Belgrade mainstream schools.


The schools for blind and low vision pupils are mostly attended by the children having a severe visual impairment since their birth or having it acquired during the early age. This is acompanied by the lack of the sensory interpretation of spatial and time relations, which leads to the changes of the characteristics of perception, disturbing the ontogenetic creation of connection between perception and other psychical functions. The inclusive education of low vision children is generally accepted. It implies the adaptation of the individual work with a low vision pupil to the work of the class as a whole, and viceversa. The common denominator of this bi-directional process is visual perception and visual efficacy. Higher accessibility standard for visual information in teaching process are also convenient for the success at school of the children with good sight. When low vision children start going to school, a great number of them does not even have approximately as many visual ideas as it is the case among the children without visual impairment. These are the reflections of misunderstanding of partial sight within early intervention. It is to bear in mind that the development of the perception implies not only the enrichment of different perception patterns, the ability to recognize significant details, differentiation between a figure and a background, but also the development of other psychical functions. Numerous data from literature bear witness to the fact that the visual ideas of the children with visual impairment loose their quality if there are no corrective strengthenings at least in relatively short period (3-6 months). In such situations, the level of the differentiation and adequacy of the visual idea on certain object (Grigorjeva, Staševskij, 1990). The permanent using of visual paterns during the activities positively influences their stabilization. Remembering of adequate visual patterns has a valuable importance, because they are the basis for the development of sensory cognition, for the creation of numerous habits and skills, and for the adoption of knowledge. 


More and more attention is being payed to the early intervention and to the education and rehabilitation support for low vision children aged between 3 and 5. However, longitudinal research show that the interupting of corrective exercise after they start going to school leads to the lower quality of visual perception and of the acompanying ideas, which is connected with the instability and weakening of already created ideas in the conditions of the pathological status of neurovisual system. It is therefore very important in the school period not only to compensate for the perception disorder and to develop it to the maximum, but also to stabilize already created habits and abilities, with the aim of saving them for the whole life. If there is no support to the development of visual efficacy, the results and the entire work in the early and pre-school ages greatly loos both meaning and value. With this in mind, there is the recognized need to include visual training in the plans of elementary schools. This gives the opportunity not only to stabilize the things that have already been achieved in pre-school institutions, but also to compensate for the mistakes in development of visual efficacy in the children that have not been included into the corrective education programmes in this period. Without a special training, visual perception may become a rather difficult and unpleasant task for a low vision child. With this in mind, Chapman, E. K., Tobin, M. J. and the group of authors (1989) notice: "In the extent in which a low vision child comes to visual information, it is less ready to search for it at all. When the low vision children who are not included into the programmed development of visual perception face a visual problem, they try to solve it randomly and by guessing, and to our questions regarding visual tasks, they give the first answer that comes to their mind, which is the consequence of their uneasiness to scan and search." 

The research


In this work, we will not rely on the data on the diffusion and phenomenology of low vision which we can find in literature. We will try to give our own contribution to the lightening of this area, by seeking for the answers to the questions: 


1. What is the diffusion of low vision younger classes of mainstream schools?


2. What are the possibilities for the educational affirmation of low vision persons regarding their sensory, perceptive, mental and motoric abilities?


3. Can special living and educational needs of low vision persons be met, by dominant relying on adapted large print, optical aids and education technology for low vision users?

Sample


The sample included 1165 pupils of younger elementary-school age (2nd, 3rd and 4th class), in mainstream schools in Belgrade.

Instruments and methods of collecting data


The following instruments were used in our research: Acadia test for developmental abilities, Articulation screening test, The test for the assessment of the disgraphicity of handwriting, Ozeretzki test, Tone audiometry, Rinne proof, The Protocol for the screening evaluation of visual functions (optotipe, Cover test,  stereo test, Ishihara test, incomplete drawings etc.), the Protocol for the education evaluation of behavioural disorders (Eškirović, B., Vučinić, V., Jablan, B., Golubović, S. Et al., 2005).

Results and discussion

Table 1

The number of children with special educational needs in mainstream school

	Subjects in total 1165
	f
	%

	Disorders in visual functioning (acuity of near vision)
	102
	8,75

	Speech disorders
	285
	24,5

	Auditive disorders
	231
	19,8

	Motoric disorders
	86
	7,38

	Inadequate behaviors during lessons
	309
	26,5

	Specific disorders in learning
	158
	13,6



The frequency of visual disorders in younger school population has medium values in relation to the other disorders requiring special educational access. Bearing in mind the nature of school activities, we decided to choose the data on near vision acuity (both eyes) with the correction in the span of 0.05 to 0.7.

Table 2

Distribution of subjects - Distant vision acuity with correction

	Vision

Acuity
	R
	L

	
	f
	%
	f
	%

	To 0.3
	39
	3,3
	31
	2,7

	0.31 -0.7
	55
	4,7
	63
	5,4

	0.71 and more
	1071
	91,9
	1071
	91,9

	Total
	1165
	100
	1165
	100



There is a tendency of lower presence of low vision on left eye, which may have a particular importance in performing some school activities, such as perception of wall pictures, models and applications, which imply the dominant role of right eye. By means of an additional analysis of the data on distant vision acuity, we separated the data on vision acuity on better eye with correction. According to this parametre, 1.42% belong to the category of the low vision (5% to 30% of emetropic vision), whereas 1.47% have the condition of subnormal vision (30% to 70% of emetropic vision.

Table 3

Near vision acuity with correction (both eyes)

	Vision

acuity
	Frequency
	%

	To 0.3
	9
	0,8

	0.31 – 0.7
	92
	7,9

	0.71 and more
	1064
	91,3

	Total
	1165
	100



The near vision acuity at the level of partial sight is present in 0.8% of the cases, and the subnormality in 7.9%. Special visual needs in teaching connected to the near work (reading, writing, observing illustrations in textbooks) were identified in 8.7% of the subjects.

Table 4
Handwriting and near vision acuity

	Handwriting
	
	Near vision acuity
	Total

	
	
	To 0.3
	0.31-0.7
	over 0.7

	

	Disgraphic
	N
	2
	16
	129
	147

	
	%  handwriting
	1.4%
	10,9%
	87,8%
	100%

	
	% near vision acuity
	22,2%
	17,4%
	12,1%
	12,6%

	Ugly
	N
	2
	17
	146
	165

	
	%  handwriting
	1,2%
	10,3%
	88,5%
	100%

	
	% near vision acuity
	22,2%
	18,5%
	13,7%
	14,2%

	Harmonious
	N
	5
	59
	789
	853

	
	%  handwriting
	0,6%
	6,9%
	92,5%
	100%

	
	% near vision acuity
	55,6%
	64,1%
	74,2%
	73,2%

	Total
	N
	9
	92
	1064
	1165

	
	%  handwriting
	0,8%
	7,9%
	91,3%
	100%

	
	% near vision acuity
	100%
	100%
	100%
	100%



 Analysing the results, we found out statistically significant correlations between the near vision acuity and the handwriting (r=0.068, significant at the level 0.02), i.e. the harmony of the handwriting is improved with the increase of the near vision acuity. 


In the children with manifesting strabism, regardless of the form of manifestation, the disgraphic handwriting is noticed in even 27.27% of the children, 18.18% have ugly, and 54.54% have the harmonious handwriting. There are statistically significant correlations between the manifesting strabism and the quality of the handwriting (r=-0.60, significant at the level 0.04). The subjects with better binocular cooperation have mora harmonious handwriting as well.

Table 5

Total score at Acadia test and visual functions

	
	Total achievement at Acadia test of developmental abilities

	
	Pearson's
	importance level

	Right eye vision acuity
	r=0,010
	0,739 no importance

	Left eye vision acuity
	r=0,003
	0,915 no importance

	Near vision acuity
	r=0,108
	significant at the level 0,000

	Strabismus
	r=-0,054
	0,064 no importance

	Strabismus (eso, exo, hypo, hyper, mixtus – tropia)
	r=-0,099
	significant at the level 0,001

	Unilateral/Bilateral
	r=-0,063
	significant at the level 0,032

	Strabismus (eso, exo, hypo, hyper – phoria)
	r=-0,018
	0,542 no importance

	Stereo vision
	r=0,025
	0,403 no importance

	Quality of stereo vision
	r=0,088
	significant at the level 0,003

	colour vision
	r=0,029
	No importance 0,325

	Perception of incomplete drawings
	r=0,115
	significant at the level 0,000


   
In the spectrum of visual function included into the screening evaluation, it was found out that particularly the reduced near vision acuity, manifesting strabismus, the low quality of stereo vision and non-development of higher visual and perceptive abilities disturb the harmonization of developmental abilities tested by means of Atkinson & other Acadia test school possibilities in the children of younger elementary-school age. 
Conclusion


In the additional assessment of the children with the disorders in visual functioning we found out that a number of them fits well into the mainstream education system, whereas on the other hand, there are also children who are pedagogically very neglected. In the results and discussion of this work, we pointed to the problems in the education affirmation of the children with the disorders in visual functioning, which can be overcome by including of the programmed development of visual perception into the mainstream teaching process, into extra school activities and into other contents of educational and rehabilitation work. Adapted large print, optical aids and education technology for low vision persons users represent auxiliary means in this area. In preparing a more open education network for the needs of these children, it is necessary to develop differentiated methodical solutions for an inclusive frontal approach to all categories of the children and youth with the disorders in development.
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