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Introduction

Literacy is believed to be a prerequisite to independence and active participation in society. Basic Literacy is the mastery of reading and writing that provides the foundation for continued learning and expanded literacy skills. (Koenig 1992)

Literacy for one who is visually impaired or blind entails the ability to use different learning media such as Braille, print and technology in addition to human readers and audio versions of printed material to access information and develop knowledge (Blake 2001). 

Children with severe visual impairment who had few opportunities for academic success in the regular classrooms of the 1960s now frequently attain their formal education in the public school setting.  Students who rely on Braille as their primary reading medium are commonly enrolled in the regular classroom for a majority of their instructional time. Some students use more than one medium for their reading and writing activity.    

Review of Literature

For individuals who are blind and visually impaired, literacy has the additional prerequisite of skills for independently gaining access to print, a skill which is inherent to those who are fully sighted (Koenig, 1992) 

Children with low vision, especially those who were in special residential schools and who were being forced to use Braille as the medium of reading and writing, although they can use their sight. (William G Brohier 2000)   

Fazelbhoy (1988) indicates that the number of people with impaired or partial vision in India is five times greater than the number of people identified as legally blind. Those with impaired or partial vision need magnified print and other low vision devices along with large print material to attain their optimal performance as students or trainees.

Braille is not fundamentally better than speech or visa versa. Even where styles and physical limitations affect a person’s ability to use one medium or another, being open to combining any and all media to ensure deeper and border comprehension is simply common sense (Spungin 1989).

In a study by Koenig (1992), no participant claimed any one method or medium solved all difficulties with reading and writing or relied exclusively on any one item.   

Quigley (2000) commented upon the dangers to students posed by an over-dependence on technology. The major threat is often derived from educators over enthusiasm. Teachers must constantly question how much technology is necessary and as well ponder the appropriate time for its introduction to each child. 

The Iowa low vision services team in its research in the early 1990, notes that large print has a number of distinct disadvantages versus other learning modalities.

Objectives

1.
To determine current utilization and practices among visually challenged students Pertaining to reading and writing media. 

2. 
To identify the advantages and disadvantages of utilizing specific media by visually challenged students 

Methods

The study design involved a checklist using a structured form’at consist of reading and writing media was prepared in English language and translated in to Telugu (local language). Different medias consists of current utilization and preferences in reading and writing. These medias were identified through a pilot study using an unstructured interview for students with visual impairment who were provided rehabilitation services at L.V.Prasad Eye Institute; Hyderabad, India. The interviews were divided into four phases, relating to, current utilization and preferences of reading media, and current utilization and preferences of writing media.  The Telugu checklist was translated back into English to check the reliability. The checklist was used on 20 to 25 students. Based on the student’s response, it was modified.  

The final checklist was used to collect information on current utilization and preference in reading and writing medias of student with visual impairment. A total of 105 students from L.V. Prasad Eye Institute participated in the study. Participants were randomly selected. These students ranged in age from 6 years to 28 years. Questions were read out to all the participants’ questions, the participants gave their answers orally and a single person recorded the answers.  

Statistical Analysis

We used univariate and multivariate analysis to look for significant factors associated with current utilization and preference of reading and writing media. We estimated the odds ratio for each of these factors after controlling for age, gender, onset of blindness, cause, visual acuity, education level (class), change media to read and write and change model of education. 
A-P value of <0.05 was considered statistically significant.    

Results

The mean age of the studied population was 17.89 ( 4.8.  Of the total, 72 (68.6%) students were male. There were 58 (55.2%) students from rural areas. Totally 97 students  (92.4%) were congenitally blind. For the reading task,  two different media were used by 58 (55.2%) students.  Totally 31 (29.5%) students were using three media while 11(10.4%) students were using four media and 3 (2.8%) students were using five media for reading. 

Totally 45 (42.8%) students were using talking book and 22 (21%) students are using Braille grade (2) as their primary current reading medium. 

Assistive devices were preferred as the primary reading medium by 39 (37.1%) students. 

Braille grade (2) was preferred as the primary medium for reading by 36(34.2%) students.

Totally 39 (37.1%) students are using a scribe as a primary medium for their current writing task. For the writing task 42 (40%) students preferred to use a scribe as the primary writing medium. Assistive devices were preferred as a primary writing medium by 17 (16.2%) students. 

Students between 16 to 18 years use Braille grade (2) more frequently, [adjusted odds ratios 95% CI: 4.26(1.27 to 14.26)] compared to other age groups. Students in high school use Braille grade (2) more frequently, [adjusted odds ratios 1.88(0.41 to 8.57)] as a current reading media than students in other classes.

For current writing media the univariate analysis showed an association between scribe and age (16 to 18 years) as shown table 2: students who had 16 years to 18 years age is using scribe more frequently [adjusted odds ratio 0.14(0.03 to 0.57)] compared to other age groups. Students in high school use a scribe more frequently [adjusted odds ratio 0.17(0.46 to 0.69)] compared than others.

Multivariate analysis showed (Table 3), the odds of male students preferred to use assistive devices, as a reading medium is greater than female students 0.10 [0.21 to 0.52].

Univariate analysis showed an association between Braille (1) and class (high school), as shown is table 3; high school students prefer to use Braille grade (1) as a reading medium compared to students from other classes [adjusted odds ratio 2.22(0.53 TO 9.20)].

In preferred writing media, univariate analysis showed an association between scribe and class, shown table 4; high school students preferred to use a scribe as a writing medium more frequently, adjusted odds ratio 0.44[0.14 to 1.37] compared to other class students. After adjusting other factors, the odds ratio of high school students preferring to use a scribe compared to high school students was 0.48(95% CI  0.15 to 1.51).  

The current reading and writing media in use are Braille, Large print, Large print with optical devices or/and non optical devices, Print with optical and /or non optical devices, Talking book, Human reader, Assistive device, Electronic device. 

Students expressed that the following factors influenced their preference for reading and writing media: 

· Working distance 

· Portability of reading skills

· Reading rate and accuracy

· Material availability

· Cost effective material

· Visual efficiency and potential 

· Tactual efficiency and potential

· Prognosis of visual impairment.

Totally 103 (98%) students were using more than one medium for reading and writing tasks. The students expressed that each medium has own advantages and disadvantages. (Table 5) Using more than one media compensates for the disadvantage of the other media. 

Discussion

The typical approach to literacy instruction for students who are blind or visually impaired has been to select one medium and emphasize instruction in that single medium. This practice is being challenged now.

By providing instruction in dual media, students who develop proficiency in both large print and Braille are able to select a specific medium for a specific task, thereby allowing a greater capacity for gaining access to information. Research should address the advantages and disadvantages of learning in dual media, as well as the factors that correlate with later success in both school and adult life

Also special schools should encourage the children with visual impairment to learn to use media which are appropriate to the individual child. They should avoid teaching common media for all the children to learn reading and writing.

People with visual impairment have a wide range of media and methods to choose from, though particular media or methods are used or preferred for a number of reasons, which vary with time and circumstances. (Robert Hesketh 1999)

Each medium and method has inherent virtues and disadvantages. No one item is suitable for all visually impaired people in all circumstances but most of the problems can be solved by simple, imaginative and practical solutions (Godber 1989). 

In this study, it is clear that more students preferred to use Braille than were currently using Braille.

Braille as primary learning medium allows the mastery of literacy skills only if appropriately applied. Braille can be used academically, non-academically, socially and vocationally. (A.J Konig 1989)

Many students who used Braille as a primary medium in school are willing to use Braille as secondary medium during their graduation. Students who have poor Braille skills or have a difficulty in using Braille prefer to use talking books alone.  

Almost half the students who participated in the study are currently using talking book as a reading medium, but they preferred not to use that. Due to disadvantages such as complex navigating among the cassettes, accessing a particular topic or text immediately, no scope for learning grammar and spelling, etc.

The audio presentation of a text allows for factual presentation of concepts but omits grammatical structure, spelling and traditional format. The use of audio material as a primary learning medium is recommended only for students having multiple impairments, who cannot read ink print or Braille.  (A.J Konig 1989)

Visually Handicapped students in higher education study primarily from tape recorded material. The quantity and diversity and urgency of these students reading needs, unlike those of school pupils, cannot be met by Braille or large print. (Frances.K 1988)

Thought should be given to devising more specific tape indexing systems in the current preparation of talking book. The recording facility should be prepared to face the demand from the student. 

In this study, 37.1% students preferred to use assistive devices for reading. But as of now, no student uses assistive devices for reading.  

Students require training from an early age to use these assistive devices. It means all the special schools and integrated schools should have facilities and special teachers require training to teach suitable software to these children.  (Quigley,D 2000)

Conclusion

This study makes it very clear students with visual impairment are using different media. A majority of the students (98%) were found to be using more than one medium for their reading and writing in this study.

They have expressed that each medium has advantages and disadvantages depending upon the individual student’s abilities and needs. Teaching a common medium for every student will restrict access to literacy skills.

The media that they are using currently is totally different from what they preferred to use to do their reading. But they would like to continue to use a scribe for their writing task especially in the examinations. For other class work they prefer to use assisitive devices. 

There is no magic recipe for determining the best reading and writing methods for a visually impaired individual. However a systematic process of observation training and assessment will help individuals to find the best solutions for their particular needs and circumstances  (Koenig1991)

This indicates the need and importance of the development of learning media assessment.  Every child with visual impairment should undergo this assessment. Teachers need to be 

trained to conduct this assessment. This indicates the need of reviewing teacher’s curriculum in the learning media of visually impaired to include the following

· Learning media Assessment

· Basic computer training

· Utilization of computer software

· Instruction to prepare talking books

· Dual media combinations as per student’s need

· Instruction to prepare large print

· Instructions to use optical and non-optical devices

· Utilization of electronic devices. 
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Table1: Univariate and Multivariate analysis for variables associated with current reading media

	Current reading Media
	n (%)
	OR [95% CI](
	Adjusted OR [95%CI](

	1. Braille (grade 2)

Age (5yrs to 10yrs)

Age (11yr to 15yr)

Age (16 to 18yrs)

Age above 18yrs

Total

Class

Primary

High School

Intermediate

Graduation

 And above

Total 

Change model

Yes

 No

Total
	10 (9.7%)

18 (17.1%)

23 (21.9%)

54(51.4%)

105(100%)

12(11.6%)

24(22.9%)

15(14.3%)

54 (51.4%)

105(100%)

56(53.3%)

49(46.7%)

105(100%)
	0.88[0.09 to 8.29]

5.09[1.42 to 18.16]

4.26[1.27 to 14.26]

1.00

2.7 [0.57 to 12.9]

1.88[0.41 to 8.57]

6.80[2.06 to 22.4]

1.00

1.00

0.22[0.07 to 0.66]


	5.88 [1.58 to 21.9]

0.86[0.09 to 8.13]

4.93[1.37 to 17.7]

1.00

2.50[0.51 to 12.1]

1.80[0.39 to 8.26]

6.61[1.99 to 21.8]

1.00

	2.Large Print 

Class 

Primary

High School 

Intermediate

Graduation and above

Change media

 Yes

 No

Total
	12(11.6%)

24(22.9%)

15(14.3%)

54(51.4%)

95(90.5%)

10(9.5%)

105(100%)
	4.90[0.28 to 84.5]

0.10[0.01 to 0.95]

12.46[1.19 to 129.7]

1.00

2.52[0.25 to 25.1]

1.00


	-

-

	5. Print with Non optical devices 

Gender 

Female 

 Male

Changed media 

Yes 

No

Changed Model 

Yes

No 

Total
	33 (31.4%)

72(68.6%)

95(90.5%)

10(9.5%)

56(53.3%)

49(46.7%)

105 (100%)
	0.10[0.01 to 0.95]

1.00

19.9[2.84 to 139.6]

1.00

-

-
	6.27[0.64 to 60.73]

1.00

4.40[0.04 to 47.8]

1.00

2.86[0.26 to 31.32]

1.00

	6.Talking book

 Age (5yrs to 10yrs)

Age (11yrto 15yr) 

Age (16 to 18yrs)

Age above 18yrs

Gender 

Male 

Female

Class 

Primary

 High School 

Intermediate

Graduation and above

Visual acuity 

<6/18 to 6/60

<6/60 to 3/60

<3/60 to Nopl

Total
	10 (9.7%)

18 (17.1%)

23(21.9%)

54(51.4%)

72 (68.6%)

33(31.4%)

12(11.6%)

24(22.9%)

15 (14.3%)

54(51.4%)

549(51.4%)

6 (5.7%)

45 (42.8%)

105 (100%)
	0.00[0.00 to 3.0]

0.07[0.01 to 0.35]

0.37[0.13 to 1.03]

1.00

6.99[2.42 to 20.1]

1.00

0.05[0.00 to 0.43]

0.09[0.02 to 0.34]

0.34[0.10 to 1.08]

1.00

1.00

1.20[0.20 to 7.56]

3.0[1.33 to 7.11]


	16.9[4.2 to 66.8]

1.00


( - Univariate analysis

(- Multivariate analysis

OR – Odds ratio

CI – Confidant interval

Table2: Univariate and Multivariate analysis for variables associated with current writing media

	Current writing Media
	n (%)
	OR [95% CI](
	Adjusted OR [95%CI](

	1.Large print

Change model

Yes

No
	56(53.3%)

49(46.7%)
	2.56[0.73 to 8.92]

1.00
	-

	2.Print with Optical devices

Visual Acuity 

<6/18 to 6/60

<6/60 to <3/60

<3/60 to No pl
	54 (51.4%)

6   (5.7%)

45 (42.8%)
	0.05 [0.00 to 0.47]

0.06[0.06 to 5.87]

1.00
	0.06[0.00 to 0.53]

0.73[0.74 to 7.29]

1.00

	3.Scribe

Age (5yrs to 10yrs)

Age (11yrto 15yr) 

Age (16 to 18yrs)

Age above 18yrs

Class

Primary

High School

Intermediate

Graduation and above
	10 (9.7%)

18 (17.1%)

23 (21.9%)

54(51.4%)

12(11.6%)

24(22.9%)

15(14.3%)

54(51.4%)


	 0.08[0.01 to 0.69]

0.20[0.06 to 0.63]

0.14[0.03 to 0.57]

1.00

0.15[0.03 to 0.77]

0.17[0.46 to 0.69]

0.17[0.05 to 0.57]

1.00
	0.05[0.00 to 1.57]

0.21[0.03 to 1.48]

0.25[0.07 to 0.82]

1.00

1.31[0.08 to 20.2]

0.43[0.08 to 2.28]

0.23[0.05 to 0.96]

1.00

	4.Braille grade (2)

Visual Acuity 

<6/18 to 6/60

<6/60 to 3/60

<3/60 to nopl

Change Model 

Yes 

No

Total 


	54 (51.4%)

6   (5.7%)

45 (42.8%)

56(53.3%)

49(46.7%)

105 (100%)
	5.12[1.58 to 16.54]

5.1[0.70 to 37.2]

1.00

0.19[10.06 to 0.56]

1.00
	4.21[1.25 to 14.08]

3.7[0.48 to 29.7]

1.00

0.22[0.07to 0.69]

1.00


( - Univariate analysis

(- Multivariate analysis

OR – Odds ratio

CI – Confidant interval

Table 3: Univariate and Multivariate analysis for variables associated with preferred reading media

	Preferred reading Media
	n (%)
	OR [95% CI](
	Adjusted OR 

[95%CI](

	1.Large Print

Change media 

Yes 

 No
	95(90.5%)

10 (9.5%)
	23.4[1.9 to 288.1]

1.00
	

	2. Braille Grade (1)

Class 

High school 

Intermediate 

Primary

Graduation and above


	24(22.9%)

15(14.3%)

12(11.6%)

54(51.45%)
	2.22[0.53 TO 9.20]

6.0[1.52 TO 23.5]

5.0[1.10 to 22.6]

1.00
	-

	4.Assistive device

Gender

Male 

 Female

Total 


	72(68.6%)

33(31.4%)

105 (100%)
	-

-
	0.10[0.21 to 0.52]

1.00


( - Univariate analysis

(- Multivariate analysis

OR – Odds ratio

CI – Confident interval
Table 4: Univariate and Multivariate analysis for variables associated with preferred writing media

	Preferred reading Media
	n (%)
	OR [95% CI](
	Adjusted OR [95%CI](

	1.Scribe

Class 

Primary

High school 

Intermediate

Graduation and above

Onset 

Congenital  

Adventitious
	12(11.6%)

24(22.9%)

15(14.3%)

54(51.4%)

97(92.4%)

8 (7.6%)
	0.00[0.00 to 4.6]

0.44[0.14 to 1.37]

0.10[0.40 to 47.8]

1.00

0.18[0.04 to 0.84]

1.00
	0.48[0.15 to 1.51]

0.48[0.15 to 1.51]

0.11[1.02 to 8.81]

1.00

	2.Braille grade (2)

Visual Acuity 

 <6/18 to 6/60

<6/60 to 3/60

<3/60 to no pl  

Change Model 

Yes 

 No

Total 
	54 (51.4%)
6   (5.7%)

45 (42.8%)

56(53.3%)

49(46.7%)

105 (100%)
	1.00

4.30[0.32 to 56.3]

6.14[1.29 to 29.1]

6.14[1.29 to 29.1]

1.00
	-

-


( - Univariate analysis

(- Multivariate analysis

OR – Odds ratio

CI – Confidant interval
Table: 5 Student perspectives on Medias

	                 Advantages
	                  Disadvantages

	Talking book
	Talking book

	Available
	Recording facility is limited

	Accessible and affordable
	Readymade material will not be available to use

	Can learn more subject within limited time
	Difficulty to access particular chapter

	Easy to carry out door and possible group study
	Disturbs others, require separate room



	Able to use repetitively till learn
	No chance to learn spelling

	Can learn pronunciation for new vocabulary
	Electricity dependent

	Special skills are not require to prepare talking book
	Need to repeat many times to learn  



	Less effort to learn
	Difficult navigating systems

	Possible to use for all languages
	No scope for learning grammer

	No eye strain or finger pain 
	Factual presentations of concepts

	Braille
	Braille

	Can learn spelling and pronunciation
	Takes more times to prepare

	Able to recall or revise easily


	Bulky and difficult to carry



	Reading and writing skills can be improved
	Difficult to maintain or store



	Able to understand and can learn documentation format
	Finger pain



	Self independent
	Require more effort to prepare material and require professional skills

	
	Need regular practice to read and write

	
	Cannot utilize material repetitively

	Assistive devices
	Assistive devices

	Easy to access extra material
	Costly

	Dictionary available


	Available only in English

	Improves communication skills
	Training facility is not available

	Can prepare assignment independently
	Restricted to indoor

	Reading material can stored permanently
	Electricity dependent

	Clarification and reviewing is easy to locate particular subject
	After Scanning, material require correction

	Easily can compete with sighted students
	Professional skills are require
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