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The mission of the Canadian Braille Literacy Foundation is to promote braille literacy.  It 

is funded through an initial challenge grant from The National Literacy Secretariat of the government of Canada. The Foundation is administered by The Canadian National Institute for the Blind, and provides funding for projects and programs to promote braille literacy and to make braille publications and instruction more accessible to blind and visually impaired people.  The Canadian Braille Literacy Foundation provided the financial support for the completion of this research. 

The Canadian Braille Authority (CBA) is dedicated to the promotion of braille as the primary medium for persons who are blind.  CBA supports the right of all Canadians who require braille to have access to timely instruction in braille literacy and to have equal access to print information in braille.  Since its inception in 1990, CBA has made significant contributions to the promotion of braille usage.  It has worked to standardize tactile graphics, promoted the right to braille literacy, participated in the research associated with the development of the Unified English Braille Code, and outlined standards for teachers of braille reading and writing.

In keeping with its past accomplishments, this current research gathered information about the estimated 678 Canadian school-aged students who use braille.  Given the low prevalence of students who use braille and their distribution across the provinces, little has been known about these students.  This research has provided a wealth of information about the characteristics of school-aged students who use braille.  There are also a number of very significant issues currently relevant to the use of braille by students in Canada.  The results from this study will provide researchers with valuable information upon which to design future research projects.  This information can assist educators to build on their successes and to design new and revised programs to address instructional areas needing specific attention.  Finally, using this research data, administrators can identify baselines upon which to measure their efforts to evaluate current programs and services for students who use braille.  

The Canadian Braille Authority is grateful to the Canadian Braille Literacy Foundation for its ongoing support of funding for research that will lead to the realization of quality instruction and successful development of literacy for all Canadian citizens who use braille.
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Introduction
Approximately 85% of Canada’s estimated 678 students who use braille are being educated in the inclusive, public school setting with 70% spending the majority of their day in the same classrooms as their same-aged peers.  Given the low prevalence of students who use braille and their distribution across the provinces, little is known about these students – demographic information; how they receive instruction in braille; or the technology, curricula, and materials they use.  There are also a number of very significant issues currently relevant to the use of braille by students (e.g., consideration of contracted or uncontracted braille in initial literacy instruction, discussion of the possibility of implementing the Unified English Braille Code, access to literacy instruction for children with visual impairments and additional disabilities, the simultaneous literacy instruction in both print and braille for students with low vision, and implications for the development of literacy for students who use braille and an array of assistive technology during their early school years).  To address this need for comprehensive information, a survey designed to be answered by teachers of students who are blind or visually impaired (TSVI’s) was distributed across Canada.  Two hundred and seventy responses were received.  A wealth of invaluable information was collated and numerous issues identified.  This knowledge can serve to guide both educators and administrators in decision making relevant to these major issues.  

Methods

The head researcher developed a first draft of a survey to collect information relevant to the characteristics of school-aged children and youth who use braille.  This first draft was revised with input from members of the Canadian Braille Authority’s Teaching and Learning Committee.  Next, it was distributed to one or more teachers of students who are blind or visually impaired (TSVI) in each province in Canada.  These teachers were asked to complete the survey based on the information pertinent to one of their students who used braille and to identify ambiguities, inappropriate questions, and those questions which needed to be added or altered to insure the questionnaire would be appropriate for the range of students using braille.  Feedback from the TSVI’s was used to revise the questionnaire.  This third draft was again reviewed by the members of the Canadian Braille Authority’s Teaching and Learning Committee for final revisions. 

The research survey was posted online through QuestionPro (www.questionpro.com), using a web-based software for creating and distributing surveys. It consisted of an intuitive wizard interface for creating survey questions, tools for distributing the survey via email, and tools for analyzing and viewing results.  As well, hardcopy versions of the survey in braille, large print, and regular print were distributed upon request.  Announcements about the survey were posted on provincial listserves used by TSVI’s in Atlantic Canada, British Columbia, Ontario, the Canadian Association for the Education and Rehabilitation of the Blind and Visually Impaired (AER), and the 2005 list of participants for the Canadian Vision Teachers Conference.  Announcements were sent by e-mail to the W. Ross Macdonald School for 
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students who are blind or visually impaired and a network of itinerant teachers of students

who are blind or visually impaired in all provinces.  Both announcements of the research and surveys were distributed at the Canadian National Institute for the Blind (CNIB) Braille Conference in October, 2006.  By late November, approximately 150 surveys had been completed online or mailed to the researcher.  In early January, a second announcement was redistributed to encourage a larger response rate.  The deadline for completion of surveys was extended to the end of April.

To determine the approximate number of students who use braille across Canada, the number of students in each province who request material in braille from their provincial resource centres was used.  The total number of students between the ages of four and twenty-one years of age was 678.  To support the reliability of this number, the National CNIB library in Toronto was contacted and reported 431 readers aged four through nineteen years of age requested books in braille.  

Using the software available through QuestionPro, the survey information was collated and frequency counts reported.  As these data were not normally distributed and were ordinal in nature, the non-parametric Spearman Rho measure of correlation was selected to determine the magnitude and direction of the association between pairs of variables.  A research statistician was employed to complete the analyses using the software, Statistical Package for the Social Sciences Version 14.0 (SPSS).  The data were downloaded from QuestionPro into Excel, and then read into SPSS for the analyses. 
Results and Discussion

The response frequency, percentages and discussions of findings as well as some cross-tabulations and correlations are presented together in this section to provide the actual responses to all survey questions.  A wealth of information was received and analyzed.  To ensure those who responded to the survey and other interested professionals have access to the collated information, it was necessary to present the responses to each question in table form followed by discussion of findings and any potential implications, issues, or future research needs relevant to the findings.  The research survey was distributed at conferences, through e-mail, and posted online at QuestionPro.com.  Two hundred seventy completed surveys were received resulting in a response rate of at least 40%.  Because respondents were not required to answer all questions and additional respondents did not complete the full survey, the actual response rate was higher than this.  Using the question with the highest response rate, i.e., 270, the response rate was calculated to be 40%.  The response rate based on the actual number of students who used braille in each province ranged from 100% in Prince Edward Island to 30% in Ontario.  The response rate from the other provinces was 75% for Newfoundland, 90.5% for Nova Scotia, 88% for New Brunswick, 33.3% for Manitoba, 45.5% for Saskatchewan, 40% for Alberta, and 35.5% for British Columbia.  

The average percentage for the return rate across provinces was 67%.
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The survey questions, response frequency, percentages, discussion and implications are presented as follows:  

Q1.  Which best describes your student’s visual condition? Select all that apply.*

	Responses
	Frequency
	Percent

	1.  is totally blind
	89
	28.7

	2.  has light perception
	55
	17.7

	3.  has a visual acuity of 20/800 (6/240) or less             
	24
	7.7

	4.  has a visual acuity between 20/400 (6/120) and 

20/800 (6/240)
	43
	13.9

	5.  has a visual acuity between 20/200 (6/60) and 20/400 (6/120)
	45
	14.5

	6.  has cortical visual impairment
	8
	2.6

	7.  has fluctuating visual acuity
	17
	5.5

	8.  has visual acuity better than 20/200 (6/60)
	7
	2.3

	9.  has severe visual field loss
	13
	4.2

	10.  has both a severe visual field loss and visual acuity of less than 20/200 (6/60)
	1
	.3

	11.  is monocular
	1
	.3

	12.  other
	7
	2.3

	 Total                                                                                                                   
	310
	100 %


*Since respondents could select more than one response, the “Total” represents the total number of selections, not the total number of students.

Discussion

The majority of students (72.4%) was totally blind or had a severe visual acuity or field loss.  Of these students, 168 had limited or no access to visual information.  Seven of the students were reported to have a visual acuity higher than 20/200 or legal blindness.  Only 8 students were reported to have cortical visual impairment (CVI).

Implications

Given that CVI is the primary cause of childhood visual impairment across North America (Huebner, 2000), it appears that few children with CVI were using braille as a learning medium.  Research to investigate the incidence of braille instruction with children with CVI and the viability of braille as an appropriate learning medium for them is needed.  
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Q2.  Which best describes your student?

	Responses
	Frequency
	Percent

	1.  has been blind from birth
	108
	40.1

	2.  has some residual vision but has always used braille as the primary medium
	31
	11.5

	3.  was a print reader until a degenerative eye condition necessitated learning braille
	52
	19.3

	4.  was a print reader until an accident resulted in vision loss necessitating learning braille
	9
	3.3

	5.  primarily uses print but is learning braille because of a poor prognosis for vision health
	46
	17.1

	6.  uses print but learning braille to increase reading efficiency
	15
	5.6

	7.  has been learning braille and print simultaneously
	5
	1.9

	8.  other
	3
	1.1

	Total
	269
	100%


Discussions

Approximately 75% of respondents report their students use braille as their primary medium for learning.  Sixty-six students (24.6%) were either primarily print users or learning braille and print simultaneously.  Fifteen teachers of students who are blind or visually impaired (TSVI’s) reported their print students were learning braille specifically to increase their reading efficiency, suggesting that the practice of using a combination of  learning media may becoming more widely accepted.

Implications

The practice of students simultaneously learning braille and print appears to have been accepted as a viable option for children beginning literacy instruction.  With 46 students learning braille “in case they go blind,” information about best practices for such instruction and integration of braille use in the regular class setting will become critical.  Furthermore, in consideration of the significantly high number of these same students reported in questions 13 and 14 to be poorly motivated to learn braille, approaches which may create a more positive learning experience are needed.
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Q3.  Which best describes your student’s current educational placement?

	Responses
	Frequency
	Percent

	1.  attends a regular classroom with same-aged peers for 70% or more of the day
	185
	69

	2.  attends a regular classroom with same-aged peers for 50 to 70% of the day
	16
	6

	3.  attends a resource room for students who are visually impaired or a similar segregated setting for more than 70% of the day
	3
	1.1

	4.  attends a resource room for students who are visually impaired or a similar segregated setting for 50 to 70% of 

the day
	1
	.4

	5.  attends a special class with other students with disabilities for more than 70% of the day
	20
	7.5

	6.  attends a residential school for students who are blind or visually impaired
	27
	10.1

	7.  attends a special school for students with disabilities
	2
	.7

	8.  attends preschool or daycare 
	8
	3

	9.  attends program for gifted students with peers who are sighted
	3
	1.1

	10.  is home schooled
	3
	1.1

	Total
	268
	100%


Discussion

Approximately 70% of students who used braille were being educated in the inclusive setting with their same-aged peers for the majority of their school day.  Another 15% are enrolled in the public school system but spend the majority of their instructional time in classrooms designed for students with special instructional needs.  W. Ross Macdonald School in Brantford, Ontario is the only traditional residential school for students who are blind or visually impaired in Canada.  There were 186 students in the "Blind Program" during the 2006-2007 school year with 73 of these students using braille as their primary medium.  
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Q4.  Which best describes your student’s level of braille reading?

	Responses
	Frequency
	Percent

	1.  reads for functional purposes only (e.g., labelling)
	21
	7.9

	2.  reads two or more grades below grade level
	72
	27

	3.  reads at grade level
	87
	32.6

	4.  reads above grade level
	30
	11.2

	5.  emergent literacy (not a reader)
	14
	5.2

	6.  just beginning braille instruction
	31
	11.6

	7.  just learning braille code (print reader)
	8
	3

	8.  non-reader (cognitive disability)
	4
	1.5

	Total
	267
	100


Discussion

Approximately 43% of students read at or above grade level.  However, if the students who are at emergent and beginning reading levels are removed from the sample, 55% of readers are at or above grade level.  Seventy-two students (38%) using braille read two or more grades below grade level.  A cross-tabulation between this question and question 57 (grade level) showed that there were no students reading above grade level until Grade 5 when there were several “above grade level” readers reported at every grade level through to Grade 12.  This suggests that students who read braille may be slower to reach their literacy potential than are their peers who are sighted.  However, there was also a significantly moderate negative relationship (r = -.233, p<.001) between this question and question 58 (age) indicating that as students grew older and proceeded through school, they were more likely to be reading below grade level.

Implications

The population of students who are blind or visually impaired is a heterogeneous one.  It is difficult to determine if the expectations for progress in literacy development relevant to grade placement for students who use braille should be similar to those who are sighted.  Wall and Corn (2004) in a study of characteristics of Texan children who read braille and were educated in their local schools reported that about 70% of these students were reading at grade level while 80% of students who were visually impaired and using print read at grade level.  If the bell curve were used as a way to represent what students might be expected to achieve, it would be anticipated that 15.86% would be reading below grade level, 68.26% at grade level, and 15.86% above grade level (Vacca, Vacca, Gove, Burkey, Lenhart, & McKeon, 2006).  Again, the performance of students who use braille is lower than that anticipated.  While there are many variables to be considered in both the Wall and Corn study and in the present research, there appeared to be a lower number of students reading at grade level here in Canada.  With the majority of students who read braille being educated in the inclusive setting, it is critical that standards by which to measure progress and evaluate programming be developed.
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Q5.  Which best describes your student’s braille reading rate for oral reading as measured by an informal reading inventory?

	Responses
	Frequency
	Percent

	1.  braille reading rate is 25 words per minute or less
	54
	20.6

	2.  braille reading rate is between 25 and 50 words per minute
	57
	21.8

	3.  braille reading rate is 50 and 75 words per minute
	12
	4.6

	4.  braille reading rate is between 75 and 100 words per minute
	15
	5.7

	5.  braille reading rate is between 100 and 125 words per minute
	10
	3.8

	6.  braille reading rate is between 125 and 150 words per minute
	12
	4.6

	7.  braille reading rate is greater than 150 words per minute
	10
	3.8

	8.  have not assessed the students reading rate in the past two years
	35
	13.4

	9.  emergent literacy (not a reader)
	19
	7.3

	10.  just beginning braille instruction
	25
	9.5

	11.  functional use of braille only
	2
	.8

	12.  non applicable 
	11
	4.2

	Total
	262
	100%


Discussion

For students who were readers and for whom reading rate was assessed (i.e., 170 students), 66% read at a rate of 50 words per minute or slower.  There was a statistically significant moderate positive relationship between this question and question 4 (reading level). Students who read at grade level or above were more likely to have higher reading rates (r + .528, p<.001).  However, reading rates for students who are blind or visually impaired were significantly slower than for their peers who are sighted.  Oral and silent reading rates for students who are sighted generally range from a minimum oral reading rate of 60 wpm and silent rate of less than 81 wpm at the Grade 1 level and increase rapidly to 120 wpm for oral reading and 131 – 147 wpm for silent reading by Grade 4.  By Grade 6, students who are sighted typically reach the maximum oral reading rate of 150 wpm and are reading silently at 162 to 174 wpm (Koenig & Holbrook, 2000, p. 131).   Hasbrouck and Tindal (2006) studied oral reading fluency and developed a baseline to help teachers identify students needing specific instruction to improve oral reading fluency.  Grade 1 students at the 75th percentile read at 82 words per minute while those in Grade 4 read at 152 wpm.  Research investigating the reading rates of expert adult braille readers reported a mean oral reading rate of 135.9 wpm (Wetzel & Knowlton, 2000).  

Implications

Given that both reading print with a visual impairment and reading tactually have inherent 
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factors limiting reading speed, educators anticipate students who are blind or visually

impaired will need additional time to complete reading assignments.  However, a statistically 

significant moderate negative relationship (r = -.176, p<.01) between silent reading rate (question 6) and question 58 (age) suggests that student reading rates did not increase proportionately with age. Furthermore, there was not a significant relationship between reading rate and cognitive ability.  Thus, the slow reading rates reported in this survey support a need for specific instructional strategies to increase reading rates for students who are blind or visually impaired.  

Q6.  Which best describes your student’s braille reading rate for silent reading as measured by an informal reading inventory?

	Responses
	Frequency
	Percent

	1.  braille reading rate is 25 words per minute or less
	44
	17.5

	2.  braille reading rate is between 25 and 50 words per minute
	41
	16.3

	3.  braille reading rate is 50 and 75 words per minute
	20
	7.9

	4.  braille reading rate is between 75 and 100 words 

per minute
	6
	2.4

	5.  braille reading rate is between 100 and 125 words per minute
	14
	5.6

	6.  braille reading rate is between 125 and 150 words per minute
	17
	6.7

	7.  braille reading rate is greater than 150 words per minute
	11
	4.4

	8.  have not assessed the students reading rate in the past two years
	44
	17.5

	9.  emergent literacy (not a reader)
	17
	6.7

	10.  just beginning braille instruction
	21
	8.3

	11.  functional use of braille only
	2
	.8

	12.  non applicable 
	15
	6

	Total
	252
	100%


Discussion

When the 99 non-readers are removed from the sample (i.e., those in responses #8 through 12), the sample size of actual readers is 153.  Thus, 85 students (55.6%) of readers read at a rate of 50 wpm or lower.  Twenty-six students (17%) read at a rate of 50 to 100 wpm.  Thirty-one students (20.5%) read between 100 and 150 wpm and only 11 students (7.2%) read more than 150 wpm.  There is a statistically significant positive strong relationship between the responses in question 5 and those in question 6 (i.e., r = .895 p<.001).  This indicates that students with slow oral reading rates are also likely to have slow silent reading rates.
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Implications

As in question 5, the reading rates reported in this survey support a need for specific instructional strategies to increase reading rates for students who are blind or visually impaired.  

Q7.  If your student also reads print, which best describes your student’s print reading rate for oral reading as measured by an informal reading inventory?

	Responses
	Frequency
	Percent

	1.  print reading rate is 25 words per minute or less
	23
	16.7

	2.  print reading rate is between 25 and 50 words per minute
	18
	13

	3.  print reading rate is 50 and 75 words per minute
	12
	8.7

	4.  print reading rate is between 75 and 100 words per minute
	9
	6.5

	5.  print reading rate is between 100 and 125 words per minute
	6
	4.3

	6.  print reading rate is between 125 and 150 words per minute
	5
	3.6

	7.  print reading rate is greater than 150 words per minute
	2
	1.4

	8.  have not assessed the student’s reading rate in the past two years
	22
	15.9

	9.  emergent literacy (not a reader)
	3
	2.2

	10.  just beginning print reading instruction
	8
	5.8

	11.  student is a non reader
	4
	2.9

	12.  student only uses braille 
	26
	18.8

	Total
	138
	100%


Discussion

When the 63 non-readers are removed from the sample (i.e., those in responses #8 through 12), the sample size of actual readers is 75.  Thus, 41 students (54.7%) of readers read at a rate of 50 wpm or lower.  Twenty-one students (28%) read at a rate of 50 to 100 wpm.  Eleven students (14.7%) read between 100 and 150 wpm and only 2 students (2.7%) read more than 150 wpm.  Responses to this question indicate that 112 of the 269 respondents also use print, although in question 2 teachers reported that 46 of their students primarily use print.  Given the 112 students reported to use print in this question, it can be assumed that approximately 42% of the students are using print for at least some aspects of their education.  There is a statistically significant positive moderate relationship between question 5 and question 7 (r = .470, p<.001) indicating those who read slowly using braille also read slowly using print, perhaps for different reasons.  

Implications

In examining the responses to question 7, it is important to note that 70.7% of readers have   a rate slower than 75 words per minute.  Also, the number of readers reading at the faster levels is low in comparison to those reading at slower rates.  Students who are visually 
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impaired and read print have reading rates well below those of peers who are sighted and also appear to read more slowing in print that might be expected if they were competent braille readers. 

Q8.  If your student also reads print, which best describes your student’s print reading rate for silent reading as measured by an informal reading inventory?

	Responses
	Frequency
	Percent

	1.  print reading rate is 25 words per minute or less
	20
	15.7

	2.  print reading rate is between 25 and 50 words per minute
	14
	11

	3.  print reading rate is 50 and 75 words per minute
	9
	7.1

	4.  print reading rate is between 75 and 100 words per minute
	11
	8.7

	5.  print reading rate is between 100 and 125 words per minute
	3
	2.4

	6.  print reading rate is between 125 and 150 words per minute
	7
	5.5

	7.  print reading rate is greater than 150 words per minute
	2
	1.6

	8.  have not assessed the student’s reading rate in the past two years
	26
	20.5

	9.  emergent literacy (not a reader)
	7
	5.5

	10.  just beginning print reading instruction
	7
	5.5

	11.  non applicable (either a braille reader or response was “non applicable”
	21
	16.5

	Total
	127
	100%


Discussion

When the 61 non-readers are removed from the sample (i.e., those in responses #8 through 12), the sample size of actual readers is 66.  Thus, 34 students (51.5%) of readers read at a rate of 50 wpm or lower.  Twenty students (32.8%) read at a rate of 50 to 100 wpm.  Ten students (16.4%) read between 100 and 150 wpm and only 2 students (3.3%) read more than 150 wpm.  There was a statistically significant positive moderate relationship between question 7 and question 8 (r = .880, p<.001) indicating that reading rates are not significantly faster when reading silently than when reading orally.  

In questions 5, 6, 7, and 8, between 13.4% and 20.5% of TSVI’s reported they had not assessed their student’s reading rate in the past two years.  Given the slow reading rates reported by those who had assessed their students’ reading rates, it appears that TSVI’s need to be encouraged to both routinely assess reading rates and to provide specific instruction to assist the student to achieve reading rates more conducive to reading efficiency.  

Implications

Similar to findings for question 7, responses to question 8 indicate 70.5% of students read slower than 75 words per minute.  Given that students who are fully sighted typically have 
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oral reading rates of 70 words per minute and 82-108 words per minute at the Grade 2 level (Koenig & Holbrook, 2000), it is evident that reading efficiency is a critical concern for all students who are visually impaired - braille readers and print readers alike.

Q9.  If your student also reads print, which best describes the accommodations needed?

	Responses
	Frequency
	Percent

	1.  primarily uses large print font of 18 or larger
	29
	51.8

	2.  primarily uses a CCTV to access print
	15
	26.8

	3.  primarily uses a hand held magnification device
	1
	1.8

	4.  primarily uses a magnification device in some head mounted form
	1
	1.8

	5.  primarily uses a computer with software which enlarges screen images
	1
	1.8

	6.  uses a combination of the above 

(i.e., 2 used large font with a CCTV, 4 used regular print, 3 used large print, Zoomtext, and a CCTV)
	9
	16.1

	Total
	56
	100


Discussion

The majority of readers who used print (51.8%) rely on large print to access print materials with an additional 24 students (42.9%) using a CCTV or a combination of large print and CCTV, or computer software to enlarge print.  The infrequent use of traditional low vision aids (e.g., hand held magnifiers, spectacle mounted magnification) raises questions about the access to the printed world outside the school setting.  Such access provides numerous opportunities for reading practice.  The limited availability of large print and the limited portability of both closed-circuit TV’s (CCTV) and computers result in students not being able to access print in most situations beyond the classroom.  An individual who is able to use handheld or spectacle mounted magnification has access to print in most environments.  

Implications

The infrequent use of traditional low vision aids (e.g., hand held magnifiers, spectacle mounted magnification) limits the opportunity students have to practice literacy skills outside the classroom setting.  Students who are visually impaired and use print need access to low vision clinics where they can be assessed for and trained with the range and variety of low vision aids pertinent to their various activities.  
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Q10.  Which best describes your student’s braille reading?

	Responses
	Frequency
	Percent

	1.  reads using primarily uncontracted braille
	79
	30

	2.  reads using primarily contracted braille
	124
	47.1

	3.  reads using a combination of contracted and uncontracted braille
	32
	12.2

	4.  reads jumbo braille
	1
	.4

	5.  reads another tactile symbol code (e.g., Moon)
	2
	.8

	6.  emergent reader 
	11
	4.2

	7.  just beginning to learn braille letters
	12
	4.6

	8.  non applicable (e.g., print reader)
	2
	.8

	Total
	263
	100


Discussion

One hundred twenty-four students (47.1%) were primarily using contracted braille with an additional 12.2% using a combination of contracted and uncontracted braille.  A cross-tabulation between this question and question 57 (grade level) indicated that as students advance in grade level they were more likely to be using contracted braille.  Students with individualized programs primarily used uncontracted or a combination of contracted and uncontracted braille.  The two students who used another tactile symbol code were also in individualized programs.  As the Grade level moved from early elementary to upper elementary, greater percentages of students were reported to use contracted braille.  Beginning in Grade 5, students primarily used contracted braille.  There was a mild/moderate positive relationship (r = .212, p<.001) between this question and question 5 (oral reading rate) indicating that students reading contracted braille were faster readers.  A moderate positive relationship (r = .188, p<.01) between question 6 (silent reading rate) was even more supportive of the correlation between reading speed and the use of contracted braille. 

Q11.  Which best describes your student’s braille writing?

	Response
	Frequency
	Percent

	1.  uses braille to complete most writing tasks
	93
	42.3

	2.  uses braille and a variety of other methods to complete written assignments
	77
	35

	3.  uses methods other than braille to complete written assignments
	50
	22.7

	Total
	220
	100


Discussion

While braille was the primary method used for most writing assignments (42.3%), there was an array of methods other than braille used.  Two students used a BrailleNote and computer, 
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one student used a computer, and two students used verbal responses that were recorded by a scribe.  A cross-tabulation between this question and question 57 (grade level) showed that students in the elementary grades primarily used braille to complete most writing tasks but as they moved to junior and senior high, there was a gradual increase in the use of other means.  The increased use of other means of braille production by junior and senior high students supported this pattern.  It is anticipated that the introduction and subsequent mastery of assistive technology supported this transition.

Q12.  Which best describes your student’s preference for braille reading and writing?

	Responses
	Frequency
	Percent

	1.  prefers braille for the majority of reading and writing tasks
	130
	50.8

	2.  prefers braille for the majority of reading tasks but uses other means for writing
	28
	10.9

	3.  prefers braille for the majority of writing tasks but uses other means for reading
	11
	4.3

	4.  just learning braille
	22
	8.6

	5.  prefers to use the computer
	7
	2.7

	6.  prefers to use print
	37
	14.5

	7.  no preference
	6
	2.3

	8.  non applicable
	13
	5.1

	9.  other (e.g., uses auditory only)
	2
	.8

	Total
	256
	100


Discussion

One hundred thirty students (50.8%) preferred braille for both reading and writing tasks.  An additional 10.9% preferred it for reading and 2.3% of students were reported as having no preference.  Given the nature of the other options for this question (i.e., 37 students were print users, 22 students were just learning braille), it appears that braille is the most popular medium for students.  A cross-tabulation of this question with question 57 (grade level) showed that a preference for reading in braille was consistent across all grade levels.

Implications

Students and their TSVI’s routinely report difficulties accessing popular fiction, classroom handouts, and sometimes even textbooks in braille (Nobel, 2006; MacCuspie, 2002).  Students who go on to post-secondary education are frequently required to use alternate formats because of the unavailability of assigned texts in braille.  Timely access to learning and leisure reading materials in braille remains an issue for Canadian students who use braille.    
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Q13.  Which best describes your student’s motivation for reading braille?

	Responses
	Frequency
	Percent

	1.  highly motivated to read braille
	120
	45.6

	2.  average motivation to read braille
	104
	39.5

	3.  not motivated to read braille
	39
	14.8

	Total
	263
	100


Discussion

Approximately 85% of the respondents reported their students had high or average motivation to read braille.  A cross-tabulation between this question and question 2 (use of braille or print) indicated that nearly half of the students reported to be unmotivated to learn braille were among those who were learning braille because of a poor prognosis for vision health or to increase their reading efficiency.  

Implications

When students who primarily use print have a degenerative eye condition, a poor  prognosis for continuing vision health, or their print reading efficiency is not sufficient, they are frequently encouraged to learn braille.  While there are a variety of curricula designed for braille instruction with students who are currently print readers, the social-emotional aspect of this process may not be addressed.  As well, issues such as when braille is to be used, sufficient practice time, and the student’s level of comfort with the “differentness” associated with braille use in the inclusive setting may often jeopardize the likelihood of the student becoming proficient.  Students currently using print who are challenged to learn braille require special consideration relevant to both the level of instruction and the emotional support necessary to ensure success.

Q14.  Which best describes your student’s motivation for writing braille?

	Responses
	Frequency
	Percent

	1.  highly motivated to write braille
	106
	41.2

	2.  average motivation to write braille
	105
	40.9

	3.  not motivated to write braille
	46
	17.9

	Total
	257
	100


Discussion

Two hundred eleven students (82.1%) of students were at a level of average or high motivation in relation to producing written braille.  The responses to questions 13 and 14 were similar.  As well, a cross tabulation between these two questions showed students who were not motivated to read braille also were not motivated to write braille.
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Q15.  Which best describes your student’s use of braille?

	Responses
	Frequency
	Percent

	1.  uses braille for all academic work
	124
	47.1

	2.  uses braille for all academic work except mathematics
	22
	8.4

	3.  uses braille only for functional tasks 
	31
	11.8

	4.  emergent literacy (not reading yet)
	7
	2.7

	5.  just learning to read braille
	21
	8

	6.  uses a combination of braille and technology
	11
	4.2

	7.  uses print except for braille instruction sessions
	21
	8

	8.  dual user (uses both braille and print)
	23
	8.7

	9.  other (non applicable)
	3
	1.1

	Total
	263
	100


Discussion

The majority of students (68.4%) used braille for nearly all tasks.  Twenty-three students (8.7%) were reported to be using print and braille simultaneously and 11 used braille in combination with technology.  

Implications

Two areas in need of further research were noted in responses to this question.  First, 22 students did not use braille for mathematics.  Why do students who use braille choose to use print for mathematics when this option is available?  Second, 21 students who were learning braille used it only during the instructional session with the TSVI.  As discussed in the previous question, students who used print but who were learning braille need specific types of instructional and emotional supports.  What are the most effective programs for such students?  

Q16.  Which best describes your student’s beliefs about braille reading and writing?

	Responses
	Frequency
	Percent

	1.  believes braille is necessary to receive and express thoughts and ideas
	139
	54.7

	2.  believes braille is only useful for academic tasks
	35
	13.8

	3.  believes braille is only useful for functional tasks, such as labeling
	6
	2.4

	4.  believes braille is no longer necessary because of technological advances 
	8
	3.1
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	5.  emergent or beginning braille student
	13
	5.1

	6.  believes braille not useful while still able to use print
	5
	2

	7.  believes will need eventually so willing to learn now
	26
	10.2

	8.  angry/reluctant to learn braille
	10
	3.9

	9.  likes braille but prefers print to be like classmates
	2
	.8

	10.  don’t know students beliefs about this
	3
	1.2

	11.  non applicable
	7
	2.8

	Total
	254
	100


Discussion

The responses to this question were consistent with the previous questions associated with motivation to read and write braille.  Although 54.7% of students appeared to value the use of braille, it was evident that many students struggled with issues relevant to their use of braille.  Use of braille in the inclusive setting is relatively new to the field of education of students who are blind or visually impaired, hence warrants further exploration of practices which might provide the most support for the development of a student’s positive attitude toward its use.

Q17.  Which best describes your student’s braille recreational reading behaviour?

	Responses
	Frequency
	Percent

	1.  is an avid reader
	56
	21.4

	2.  reads for pleasure occasionally
	74
	28.2

	3.  seldom reads for pleasure
	45
	17.2

	4.  never reads for pleasure
	50
	19.1

	5.  emergent or beginning braille learner
	21
	8

	6.  primarily a print reader
	9
	3.4

	7.  non applicable
	7
	2.7

	Total
	262
	100


Discussion

Of the actual braille readers (i.e., those in response numbers 1 through 4 = 225), 42% seldom or never read for pleasure, 25% were avid readers, and 33% read for pleasure occasionally.  A cross tabulation between question 5 (braille oral reading rate) and this question showed 62% of respondents who read 50 words per minute or slower were also those who seldom read for pleasure.  Fifty-seven percent of those reading 100 words per minute or faster were avid readers.  

Implications

The National Endowment for the Arts in the United States recently released the findings of a comprehensive study on the reading behaviours of Americans.  The 99 page report, entitled To Read or Not to Read, reported that while the reading comprehension of nine year olds 
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had dramatically increased since the 1990’s, the percentage of 17 year olds who “never or 

hardly ever” read for pleasure had doubled to 19%.  For students who read braille in Canada, 36.3% are reported to “seldom or never read for pleasure.”  For seventeen-year-old braille readers in this study, 34.74% seldom or never read for pleasure.  This is almost double the percentage of seventeen-year-olds who are sighted and who seldom or never read for pleasure.  Students who read braille are further compromised when the level of exposure to braille is considered in comparison to the level of exposure to print for students who are sighted.  Sighted students read print during their recreational use of technology (e.g., text messaging, instant messaging) while students who use braille typically access such activities using voice technology, not braille.  Hence, the large number of braille readers who do not read for pleasure should be a significant concern for educators.  

Among children who are sighted, there is a high correlation between children who are avid readers and literacy levels.  MacCuspie (2002), in a review of access to braille literacy for school-aged children in Canada, reported students using braille frequently experienced difficulties in timely acquisition of both popular children’s literature and books of specific interest to them (e.g., joke books, Harry Potter) in braille format.  In the inclusive setting, it is critical for students who use braille to have timely access to literacy materials at their instructional reading level, those popular among their classmates who are fully sighted, and those of specific interest to them. 

Q18.  Where does your student get recreational reading material in braille? 

Select all that apply.*

	Responses
	Frequency
	Percent

	1.  American Printing House for the Blind
	38
	6.2

	2.  Braille Institute of America
	13
	2.1

	3.  CNIB Library
	134
	21.9

	4.  National Braille Press
	33
	5.4

	5.  Provincial Resource Centre
	164
	26.8

	6.  teacher made materials
	178
	29.1

	7.  non applicable (print or non reader) 
	12
	2

	8.  assigned transcriber produces
	2
	.3

	9.  school district office produces
	14
	2.3

	10.  commercially produced books
	8
	1.3

	11.  downloads from the internet
	5
	.8

	12.  parent produces
	3
	.5

	13.  paraprofessional produces
	2
	.3

	14.  other (e.g., service club, public library)
	5
	.8

	Total 
	611
	100


*Since respondents could select more than one response, the “Total” represents the total number of selections, not the total number of students.
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Discussion

The most frequently used sources of recreational braille reading materials were those made by the teacher of students who are blind or visually impaired (29.1%), borrowed from the Provincial Resource Centre (26.8), or borrowed from the Canadian National Institute for the Blind Library (21.9%).  

Implications

If, as the above responses demonstrate, teachers of students who are blind or visually impaired (TSV’s) were the most frequent providers of recreational reading materials in braille, it can be assumed that such production occupies a significant part of this professional’s time.  Given the scarcity of qualified TSVI’s across Canada, there is a need to examine a more cost effective and efficient process for the production of leisure reading materials.  Teachers need to be provided reliable sources of recreational reading materials for their students so they can have more time for direct instruction in all areas of the Expanded Core Curriculum (ECC), including braille literacy instruction.  Furthermore, it is highly probable that TSVI’s are creating recreational reading materials for their students because they realize these materials will promote the love of reading, improve literacy through practice, and are unavailable when needed from other sources. 

Q19.  Who transcribes classroom materials (i.e., classroom teacher prepared materials) in literary braille for your student? Select all that apply.*

	Responses
	Frequency
	Percent

	1.  teacher of students who are blind or visually impaired
	188
	38.1

	2.  paraprofessional transcriber
	86
	17.4

	3.  paraprofessional teaching assistant
	109
	22.1

	4.  staff of the Provincial Resource Centre
	77
	15.6

	5.  student scans materials
	4
	.8

	6.  student uses print or non applicable
	10
	2

	7.  classroom or resource teacher prepares
	3
	.6

	8.  student does not have access to classroom materials in      braille
	11
	2.2

	9.  other 
	6
	1

	Total
	493
	100


* Since respondents could select more than one response, the “Total” represents the total number of selections, not the total number of students.

Discussion

Preparing last minute instructional materials in braille is considered an essential role for TSVI’s in most school districts across Canada.  The most frequently reported source (38.1%) for transcribing classroom handouts was the TSVI.  Provincial Resource Centres and local school district with braille production capacity generally require a fixed amount of time to 
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have ordered materials prepared.  Even a short delay can mean a student will not have the same instructional materials as classmates who are sighted when such materials are being discussed.  Students who are fortunate enough to have access to a qualified transcriber who can spontaneously produce classroom instructional materials are more likely to be able to participate actively in instructional sessions with their classmates who are sighted.

Implications

Given the multifaceted role of TSVI’s, consideration should be given to procedures that might transfer some of the braille transcription demands from the TSVI to qualified transcribers.  It is probable that this transfer of responsibility would result in more efficient use of the TSVI’s time as well as better braille quality control.  With today’s availability of braille production technology, centralized production by Provincial Resource Centres could provide a much needed service.

Q20.  Which best describes your student’s use of braille in relation to mathematics?

	Responses
	Frequency
	Percent

	1.  uses Nemeth Code for mathematics
	105
	40.5

	2.  uses a personally devised braille code for mathematics
	0
	0

	3.  uses some Nemeth Code in conjunction with a personally devised braille code for mathematics
	7
	2.7

	4.  uses literary braille and is slowly being introduced to Nemeth Code
	21
	8.1

	5.  uses print for mathematics
	73
	28.2

	6.  uses another media to access mathematics instruction and practice
	12
	4.6

	7.  beginning level – not using braille yet
	13
	5

	8.  primarily uses literary braille 
	9
	3.5

	9.  non applicable
	12
	4.6

	10.  does functional math using concrete materials
	7
	2.7

	Total
	259
	100


Discussion

Even with the combined figures from Responses 1, 3, and 4, only 51.3% of the 259 students were reported to be actively using Nemeth code for mathematics.  

Implications

In Canada, there is an urgent need for research to determine why nearly 50% of school-aged students who use braille are not using Nemeth Code for mathematics.  One can only speculate about the reasons behind the reduced incidence of Nemeth Code in comparison with that of literary braille in the educational setting.  Do students have sufficient opportunities to learn and incorporate Nemeth Code in their education?  Are TSVI’s proficient in Nemeth Code and able to provide the level of instruction required to master 
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Nemeth Code?  Is competency in the mathematics curricula a prerequisite to Nemeth Code instruction by the TSVI? Is Nemeth Code too complex or so difficult to learn that only the above average student can accomplish this?  Research needs to be designed to identify who is using Nemeth Code, their level of competency with this code, who is not using Nemeth Code and the reasons for this lack of use, the degree of accessibility of textbook and classroom materials in Nemeth Code, teachers’ level of comfort with teaching the code, and supports and resources available. 

Q21.  Which best describes your student’s access to math materials?

	Responses
	Frequency
	Percent

	1.  has access to math texts and classroom materials in  Nemeth Code
	113
	44.8

	2.  has access to math texts and some classroom materials in Nemeth Code
	17
	6.7

	3.  has access to math texts in Nemeth Code
	6
	2.4

	4.  uses materials in a format other than Nemeth Code
	29
	11.5

	5.  student does not have access to mathematics materials       in braille
	35
	13.9

	6.  beginner, uses concrete materials
	20
	7.9

	7.  uses print for math
	22
	8.7

	8.  functional math, no Nemeth used
	4
	1.6

	9.  non applicable
	6
	2.4

	Total
	252
	100


Discussion

One hundred thirty-six students (53.9%) had access to at least the mathematics textbook in Nemeth Code.  However, a cross-tabulation between this question and question 20 (use of Nemeth Code) reported 83% of students who used Nemeth Code had access to both mathematics textbooks and classroom materials in Nemeth Code.  This suggests that students’ access to mathematics curriculum materials in Nemeth Code should not be a deterrent to using Nemeth Code.  As noted in the responses to question 20, just under half of the braille users in this study were not using Nemeth code.  The “Implications” outlined under question 20 are also relevant to this question.
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Q22.  Which best describes your student’s math program?

	Responses
	Frequency
	Percent

	1.  has individualized programs for functional mathematics instruction and practice
	76
	29.5

	2.  follows the same mathematics program as same-aged peers in the same grade
	146
	56.6

	3.  completes mathematics at a more advanced level than same-aged peers
	10
	3.9

	4.  does regular math program with accommodations        (e.g., slower pace)
	12
	4.7

	5.  non applicable
	4
	1.6

	6.  exemption from math/not taking
	3
	1.2

	7.  too young for formal math program
	5
	1.9

	8.  home schooled
	2
	.8

	Total
	258
	100


Discussion

Over 60% (156) of respondents reported that students who are blind or visually impaired followed the same or a higher level mathematics program than their peers who are sighted.  An additional 12 students followed the regular math program with special accommodations such as working at a slower pace or at a slightly lower level.  In question 57 (grade level), 

27 students were reported to have individualized programs but placements with same-aged peers.  Here in this response, 76 students are reported as have individualized programs for functional mathematics instructions.  This suggests that 49 students may have specific difficulties with only mathematics.  As outlined in question 20, there are numerous research questions relevant to mathematics and students who use braille.

Q23.  Who produces classroom materials (i.e., teacher prepared) in Nemeth Code for your student?

	Responses
	Frequency
	Percent

	1.  teacher of students who are blind or visually impaired
	56
	22.6

	2.  paraprofessional transcriber
	37
	14.9

	3.  paraprofessional teaching assistant
	33
	13.3

	4.  staff of the Provincial Resource Centre
	21
	8.5

	5.  student does not have access to classroom materials in Nemeth Code
	39
	15.7

	6.  non applicable (e.g., print user)
	39
	15.7

	7.  combination (TSVI & PRC)
	4
	1.6

	8.  combination (TSVI, PRC, & paraprofessional)
	8
	3.2

	9.  combination (PRC & paraprofessional) 
	2
	.8

	10.  combination (TSVI, transcriber and/or paraprofessional
	5
	2

	11.  too young for formal math program
	4
	1.6

	Total
	248
	100
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Discussion
Classroom materials needed in Nemeth Code were produced by a variety of individuals suggesting creative solutions suitable to the specific environment are meeting most needs.  However, 15.7% (39 students) did not have access to classroom materials in Nemeth Code.  In question 19, 188 respondents reported TSVI’s transcribed classroom materials in braille for their students.  In this question, only 56 respondents reported TSVI’s as a source of transcription for math materials.  Such a large discrepancy warrants further investigation. 

Implications

The number of students who did not have access to classroom materials in Nemeth Code, although relatively small, remains a concern for educators.  There are both educational and social issues of relevance.  Educationally, students are disadvantaged without timely access to the same learning materials as their classmates who are sighted.  Socially, the value and/or equality of the student who uses braille may be viewed by classmates as inferior if the same consideration is not warranted in relation to provision of learning materials.  

Q24.  Which best describes your student’s braille production for all areas except mathematics?

	Responses
	Frequency
	Percent

	1. produces braille primarily with a Perkins braillewriter 
	112
	43.9

	2.  produces braille primarily with a Mountbatten braillewriter
	26
	10.2

	3.  produces braille primarily with a braille notetaker or similar device
	64
	25.1

	4.  produces braille primarily with Intellikeys
	0
	0

	5.  produces braille primarily with a slate and stylus
	0
	0

	6.  uses a combination of devices (see “Discussion”)
	24
	9.4

	7.  does not independently produce braille
	18
	7.1

	8.  non applicable
	11
	4.3

	Total
	255
	100


Discussion

A significant number of students (43.9%) continue to use the Perkins braillewriter as their primary braille production device.  Twenty-four (9.4%) reported using a combination of devices to produce literary braille.  Six used a combination of braille producing devices and JAWS or another screen reading program.  Two students used several brailling devices such as BrailleNote, PacMate or similar device as well as a Perkins brailler.  In total, 44.7% (114 students) used modern technology for routine braille production.  

Implications

The large number of students (i.e., 43.9%) who still use a Perkins brailler as their primary means to produce braille may indicate that students who are blind or visually impaired are 
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having difficulty accessing appropriate assistive technology.  Given the prominent use of technology by students who are sighted, comparable use appears to be significantly lower for students who use braille.  As well, no students were reported to use Intellikeys which is a braille production program designed specifically for children with physical and/or cognitive disabilities in addition to vision loss.  This raises concerns about access to assistive technology appropriate to literacy instruction for this population.  

Q25.  Which best describes your student’s knowledge and use of the slate and stylus?

	Responses
	Frequency
	Percent

	1.  uses the slate and stylus regularly
	1
	.4

	2.  uses the slate and stylus occasionally
	7
	2.7

	3.  has received instruction in the use of the slate and stylus but does not use it
	79
	30.5

	4.  has not received instruction in the use of the slate and stylus
	158
	61

	5.  non applicable
	4
	1.5

	6.  just beginning to learn
	6
	2.3

	7.  unknown
	4
	1.5

	Total
	259
	100


Discussion

Only 8 students (3.1%) used the slate and stylus regularly or occasionally.  Approximately 30% of students had received instruction in the use of the slate and stylus but chose not to use it.  The majority of students had not received instruction in the use of the slate and stylus.

Implications

Given the responses to questions 24 and 25, it appears that the slate and stylus is not a commonly used means of producing braille.  Yet, Cheadle (2007) contends that students who use braille should learn to use the slate and stylus for the same reasons students who are sighted learn to write with a pencil and paper.  The slate and stylus is a cheap, portable device that allows the user to make quick notes, lists, or complete other similar tasks.  Yet 30% of students in this study who received instruction in the use of the slate and stylus chose not to use it.  The available information raises further research questions for educators.  Should students receive instruction in the use of the slate and stylus?  At what age or grade level should this be introduced?  What are best practices in relation to instruction with the slate and stylus?   
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Q26.  Which best describes your student’s means of completing mathematics assignments?

	Responses
	Frequency
	Percent

	1.  brailles answers using a Perkins braillewriter
	86
	33.9

	2.  brailles answers using another braille producing device
	16
	6.3

	3.  completes answers in print independently
	67
	26.4

	4.  has a scribe record answers in print
	13
	5.1

	5.  routinely uses a combination of the above
	37
	14.6

	6.  non applicable (e.g., too young)
	21
	8.3

	7.  uses print for math using a CCTV
	3
	1.2

	8.  responds orally or uses scribe
	5
	2

	9.  uses both print and braille
	2
	.8

	10.  computer and braille display or two other devices
	4
	1.6

	Total
	254
	100


Discussion
The Perkins brailler was the most commonly used device to produce hardcopy answers for mathematics.  In question 24, 112 students (42.6%) were reported to use the Perkins brailler as their main device.  In the completion of mathematics assignments, 67 students used print independently and another 3 used print with a CCTV for a total of 70 students (28%) using print rather than braille.  Eighteen students used a scribe or responded orally to complete their math assignments.  

Implications

As discussed in question 20, there is an urgent need for research to determine why nearly 50% of school-aged students who use braille are not using Nemeth Code for mathematics.  In addition, 18 students relied on the availability of a scribe to complete their math assignments.  The significantly higher use of print specifically for mathematics and the inability of some students to independently complete math assignments raise concerns about students’ more limited use of the Nemeth Code. 
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Q27.  If your student’s first language IS NOT ENGLISH, which best describes your student’s braille reading?

	Responses
	Frequency
	Percent

	1.  reads braille in first language at grade level and also braille in English at grade level
	6
	9.4

	2.  reads braille in first language at grade level but is just learning to read braille in English
	0
	0

	3.  reads limited braille in first language but reads braille in English at grade level
	3
	4.7

	4.  reads braille in first language below grade level and English below grade level
	3
	4.7

	5.  does not read braille in either first language or English
	3
	4.7

	6.  reads exclusively in English braille at grade level
	24
	37.5

	7.  English braille only but below grade level
	4
	6.3

	8.  non applicable (e.g., too young)
	18
	28.1

	9.  Francophone student using both English and French braille
	3
	4.7

	Total
	64
	100


Discussion
There are only 9 of the identified 40 ESL students who actually read braille in their first language – 6 at grade level and 3 below grade level.  However, most of these students were able to read English braille or were learning to read English braille.  There appeared to be significant challenges for ESL students to maintain or develop literacy skills in their first language.

Q28.  What is your student’s country of origin?

	Country
	#
	Country
	#
	Country
	#

	Canada
	195
	Albania-Kosova
	1
	United States
	1

	India
	8
	Poland
	1
	Columbia
	1

	China
	4
	Germany
	1
	Gambia
	1

	Pakistan
	2
	Nigeria
	1
	Luthiania
	1

	Iran
	2
	Sudan
	1
	No response
	46

	South Africa
	1
	Korea
	1
	
	

	Somalia
	1
	Iraq
	1
	Total
	270


Discussion
For 29 students having a country of origin other than Canada, 17 countries were represented.  Forty-six respondents chose not to respond to this question.
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Q29.  What is your student’s first language?

	Country
	#
	Country
	#
	Country
	#

	English
	173
	Cantonese
	2
	Spanish
	1

	French
	9
	Punjabi
	1
	Luthianian
	1

	Gujarati
	4
	Korean
	1
	Chinese
	1

	Hindi
	4
	Albanian
	1
	Dutch
	1

	Farsi
	4
	Ismali
	1
	
	

	German
	4
	Cree
	1
	Unsure
	2

	Mandarin
	3
	Polish
	1
	
	

	Arabic
	3
	Innu Eimun
	1
	No response
	47

	Urda
	3
	Ukrainian
	1
	Total
	270


Discussion
Twenty-two different languages were represented among the students who read braille in Canada.  As in question 28, there was a high “no response” rate.

Q30.  Which best describes your student?

	Responses
	Frequency
	Percent

	1.  has a significant cognitive disability
	27
	10.2

	2.  has below average cognitive ability
	35
	13.2

	3.  has average cognitive ability but has other learning difficulties
	39
	14.7

	4.  has average cognitive ability but has physical disabilities
	12
	4.5

	5.  has average cognitive ability
	93
	35

	6.  has above average cognitive ability
	55
	20.7

	7.  has cognitive disability with other disabilities 
	2
	.8

	8.  has not had a cognitive assessment
	3
	1.1

	Total
	266
	100*


*Totals rounded off actually add up to 100.2.

Discussion
Over 55% of respondents reported their students to be in the average or above average cognitive level.  An additional 19.2% were reported to have average cognitive ability but  other learning or physical disabilities.  Approximately 24% of students were reported to have significant cognitive disabilities.  If the bell curve is used as a way to compare students who use braille and their classmates who are sighted, it would be anticipated that 15.86% would 
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be below average in cognitive ability, 68.26 in the average range, and 15.86% in the above average range (Vacca, Vacca, Gove, Burkey, Lenhart, & McKeon, 2006).  Following is a table presenting these comparisons: 

	Cognitive Ability
	Bell Curve %
	TSVI % Reported



	Below Average
	15.86
	24.2

	Average
	68.26
	54.2

	Above Average
	15.86
	20.7

	Total
	100%
	99.1*


Cognitive assessment for students who are blind or visually impaired is a complex undertaking with few assessment instruments standardized for this population.  Based on the sample of respondents in this study, the percentage of students with significant cognitive disabilities is lower than that typically reported.  Loftin (2005) states that approximately 60-70% of students with a visual impairment will be diagnosed with a secondary disability, although this is not necessarily a cognitive disability.  If the principles of the bell curve are used as a comparison, the perception of TSVI’s that more of their students than anticipated are below average in cognitive abilities would be a justified discrepancy, as is the reduced number of students at the “average range.”  However, TSVI’s may tend to overestimate the cognitive ability of their more precocious students.

Q31.  Which best describes how your student is learning or has learned literary braille?

	Responses
	Frequency
	Percent

	1.  instruction in a residential school for students who are blind or visually impaired
	18
	6.8

	2.  instruction in a resource room or segregated class by a teacher of students who are blind or visually impaired
	15
	5.6

	3.  instruction by an itinerant teacher for students who are blind or visually impaired
	155
	58.3

	4.  instruction by a paraprofessional (e.g., teacher assistant)
	18
	6.8

	5.  online instruction (e.g., course from Hadley School for    the Blind)
	0
	0

	6.  combination of above
	54
	20.3

	7.  instruction by an itinerant teacher and a paraprofessional
	3
	1.1

	8.  instruction by a consultant for students who use braille    and a paraprofessional
	3
	1.1

	Total
	266
	100
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Discussion
The majority of students (58.3%) received their braille instruction from an itinerant TSVI.  Fifty-four students (20.3%) were exposed to a variety of instructional options.  

Q32.  How often does your student receive instruction in literary braille?

	Responses
	Frequency
	Percent

	1.  once a day
	75
	29.4

	2.  several times a week
	80
	31.4

	3.  once a week
	27
	10.6

	4.  once a month
	0
	0

	5.  sporadically as needed
	52
	20.4

	6.  no further braille instruction (e.g., mastery, unwanted, unnecessary)
	18
	7

	7.  instruction is integrated throughout daily curriculum instruction
	2
	.8

	8.  non applicable
	1
	.4

	Total
	255
	100


Discussion
The majority of students received braille instruction from once a day to several times per week (i.e., 60.8%).  When examining a cross tabulation between the frequency of instruction (question 32) and the grade level of the student (question 57), there was a higher frequency of instruction for students in Grades 4 and lower.  More students in Grades 5 through 7 received instruction once a week while students in Grades 8 and higher were more likely to be reported as receiving instruction sporadically as needed.  

Implications
In question 5, it was noted that students’ reading rates did not increase proportionately with age as they progressed through school.  Given the decrease in the frequency of braille literacy instruction from Grade 5 and beyond, this reduced frequency of instruction may be indicative of the need for more frequent and specific instruction to increase braille reading efficiency as students progress through school.
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Q33.  Which best describes how your student is learning or has learned Nemeth Code?

	Responses
	Frequency
	Percent

	1.  instruction in a residential school for students who are      blind or visually impaired
	14
	6

	2.  instruction in a resource room or segregated setting by 

a TSVI
	11
	4.7

	3.  instruction by an itinerant TSVI
	97
	41.3

	4.  instruction by a paraprofessional
	13
	5.5

	5.  online instruction (e.g., Hadley)
	0
	0

	6.  combination of the above
	17
	7.2

	7.  does not use Nemeth Code
	12
	5.1

	8.  has not started Nemeth Code
	23
	9.8

	9.  non applicable
	25
	10.6

	10.  doing math in print
	4
	1.7

	11.  has not learned Nemeth Code
	16
	6.8

	12.  self-taught as encountered in math textbooks
	3
	1.3

	Total
	235
	100


Discussion
Instruction provided by an itinerant TSVI was the most frequently reported response.  As in question 31 (who provided literary braille instruction), there was an array of options reported.  Thirty-four percent of the students were either not using Nemeth Code or had not yet started instruction in the use of Nemeth Code.  

Implications 

As reported in question 31, the majority of students learned literary braille from either an itinerant TSVI (58.3) or through a combination of the options (i.e., residential school teacher, resource teacher, paraprofessional).  When comparing the number of students learning literary braille and Nemeth Code from an itinerant TSVI, there is a significant difference in the frequencies.  For Nemeth Code, 41.3% (97 students) received instruction from an itinerant TSVI while for literary braille 58.3 (155 students) received instruction from an itinerant TSVI.   Table 1 shows the comparison of the methods by which instruction in the two braille codes was provided.  There were 108 students from the sample were not reported as having received instruction in Nemeth Code.

Table 1: How Students Learned Literary and Nemeth Codes
	Source of Instruction
	Literary Braille
	Nemeth Code

	Residential School
	18
	14

	Itinerant TSVI
	155
	97

	Resource Room TSVI
	15
	11

	Paraprofessional TA
	18
	13

	Combination of Above
	54
	17

	Total
	260
	152
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As discussed in question 20, there is an urgent need to examine the issues surrounding the instruction of Nemeth Code in Canada.  Do students have sufficient opportunities to learn and incorporate Nemeth Code in their education?  Are TSVI’s proficient in Nemeth Code and able to provide the level of instruction required to master Nemeth Code?  Is competency in the mathematics curricula a prerequisite for TSVI’s who teach Nemeth Code?  Is Nemeth Code too complex or difficult to learn?  Research needs to be designed to identify who is using Nemeth Code, their level of competency with this code, who is not using Nemeth Code and the reasons for this lack of use, the degree of accessibility of textbook and classroom materials in Nemeth Code, teachers’ level of comfort with teaching the code, and supports and resources available.
Q34.  How often does your student receive instruction in the Nemeth Code?

	Responses
	Frequency
	Percent

	1.  once a day
	27
	13

	2.  several times a week
	22
	10.6

	3.  once a week 
	8
	3.8

	4.  once a month
	3
	1.4

	5.  sporadically as needed
	75
	36.1

	6.  no further instruction needed
	5
	2.4

	7.  non applicable
	28
	13.5

	8.  doesn’t receive instruction in Nemeth
	18
	8.7

	9.  has not started Nemeth yet
	18
	8.7

	10.  uses print
	2
	.9

	11.  does not use Nemeth
	2
	.9

	Total
	208
	100


Discussion
Forty-nine students (23.6%) received instruction in Nemeth Code on a daily basis or several times per week.  The majority of students received instruction sporadically as needed.  Of the 208 respondents, 68 (32.7%) reported their students did not use, had not begun, or did not receive instruction in Nemeth Code.

Implications

As noted in previous questions where comparisons between literary and Nemeth Code were feasible, there were significant differences in the frequency of instruction between the two codes.  Daily instruction in literary braille was received by 75 students (28.4%) while only 27 students (12.8%) had this level of instruction in Nemeth Code.  Instruction in literary braille was provided several times per week for 80 students (30.3%); however,  for Nemeth Code, only 22 students (10.4%) received a similar level of instruction.  Research is needed to examine the reasons for such differences.
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Q35.  If your student is in Grades 9-12, which best describes your student?

	Responses
	Frequency
	Percent

	1.  pursuing university preparatory level mathematics courses or intends to do this
	31
	24.2

	2.  pursuing academic mathematics courses required to obtain a Grade XII certificate or intends to do this
	35
	27.3

	3.  pursuing mathematics courses which have been individualized for her/him
	8
	6.3

	4.  pursuing functional mathematics program
	22
	17.2

	5.  not applicable
	29
	22.7

	6.  exempt from taking math
	1
	.8

	7.  will pursue only if needed for university
	1
	.8

	8.  unknown
	1
	.8

	Total
	128
	100


Discussion
The total for the first four responses (i.e., 96) was the number of students actually taking math at the Grade 9 level or higher, including students who were integrated with their same-aged peers.  Using 96 as the population taking math, 68.6% were pursuing math at the university preparatory or academic levels.  Eight students (8.3%) had math courses individualized for them.

Q36.  If your student is in Grades 9-12, which best describes your student?

	Responses
	Frequency
	Percent

	1.  pursuing university preparatory level science courses or intends to do this
	29
	24

	2.  pursuing science courses required to obtain a Grade XII certificate or intends to do this
	41
	33.9

	3.  pursuing sciences courses which have been individualized for him/her
	20
	16.5

	4.  not applicable
	25
	20.7

	5.  not taking science/no science instruction
	6
	5

	Total
	121
	100


Discussion

The total for the first three responses (i.e., 90) was the number of students actually taking science at the Grade 9 level or higher, including students who were integrated with their same-aged peers.  Using 90 as the population taking science, 77.8% were pursuing science at the university preparatory or academic levels.  Twenty students (22.3%) had science courses individualized for them.
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Q37.  If your student is in Grades 9-12, which best describes your student?

	Responses
	Frequency
	Percent

	1.  pursuing university preparatory level computer courses and learning the computer braille code or intends to do this
	11
	9.5

	2.  pursuing university preparatory level computer courses but does not intend to learn the computer braille code
	9
	7.8

	3.  pursuing computer courses required to obtain a Grade XII certificate or intends to do this
	18
	15.5

	4.  pursuing computer training only as it relates to the use of assistive technology
	31
	26.7

	5.  pursuing computer courses which have been individualized for her/him
	18
	15.5

	6.  not applicable
	23
	19.8

	7.  not pursuing computer courses
	3
	2.6

	8.  no computer instruction provided
	1
	.9

	9.  uncertain
	2
	1.7

	Total
	116
	100


Discussion
The total for the first three and the 5th responses (i.e., 56) was the number of students actually taking formal computer courses at the Grade 9 level or higher, including students who were integrated with their same-aged peers.  Only 11 students (19.6%) were reported to be learning the computer braille code as part of their high school education.  

Implications

The use of computer technology and learning various software programs is a typical part of public school education, particularly at the high school level.  Exposure to such learning is frequently the motivation for more advanced study relevant to technology or even for making career choices in this area.  With only 19.6% of students who use braille learning the computer braille code, there may be issues associated with access to instruction.  Without knowing the computer braille code, the active participation of students who use braille may be severely limited.  Given the career opportunities associated with computer technology, computer programming, and other related competencies, it is critical that students who use braille learn the codes which are prerequisite for more advanced coursework in this field.
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Q38.  Which best describes your student’s use of e-text with speech?

	Responses
	Frequency
	Percent

	1.  uses to produce and access both school and leisure materials
	54
	22.2

	2.  uses to produce and access materials for academic needs
	30
	12.3

	3.  uses for leisure pursuits
	11
	4.5

	4.  rarely uses e-text with speech
	36
	14.8

	5.  does not use e-text with speech
	96
	39.5

	6.  not applicable or no response
	9
	3.7

	7.  student too young or hasn’t learned how yet
	3
	1.2

	8.  just learning to use
	4
	1.6

	Total
	243
	100


Discussion

E-text with speech was used by 95 students (39%).  By contrast, 105 students (53.5%) rarely or never used e-text.  A cross-tabulation between this question and question 58 (age of student) showed those aged ten through seventeen were most likely to be using e-text for either academic or leisure pursuits.  When cross-tabulated with grade level (question 57), students in grades nine to twelve were primarily using e-text with speech for academic and/or leisure pursuits.  Students in grades three to six, were the primarily users of e-text with speech for leisure pursuits, while such use declined among students in the higher grades.

Implications

E-text with speech did not appear to be routinely used by students.  Given the infrequent use of e-text with speech in Grades 4 and lower, it raises questions about the age at which students are introduced or have access to this medium.  These are also critical years in which to develop effective listening skills; hence exposure to e-text with speech during this period would provide an additional opportunity to develop effective listening skills.

Q39.  Which best describes your student’s use of e-text with braille, (i.e., e-braille)?

	Responses
	Frequency
	Percent

	1.  uses to produce and access both school and leisure materials
	26
	11

	2.  uses to produce and access materials for academic needs
	18
	7.6

	3.  uses for leisure pursuits
	6
	2.5

	4.  rarely uses e-text with speech
	17
	7.2

	5.  does not use e-text with speech
	156
	65.8

	6.  not applicable or no response
	12
	5.1

	7.  student too young or hasn’t learned how yet
	1
	.4

	8.  just learning to use
	1
	.4

	Total
	237
	100
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Discussion
E-braille was used by 50 students (24.6%).  By contrast, 173 students (73.5%) rarely or never used e-text. A cross-tabulation between this question and question 57 (grade of student), showed that e-braille was primarily used in Grades 5 through 10 for academic purposes.  Only one student in each of Grades 4 through 10 used e-braille for leisure pursuits.

Implications

E-braille appeared to have an even lower rate of use by students than did e-text.  Again, its infrequent use raises questions about the age at which students are introduced or have access to this medium.  Given the slow braille reading rates noted in this study, earlier introduction to e-braille and easy access to reading material of interest to elementary school children would appear to be one strategy which may prove effective in increasing braille reading efficiency.

Q40.  Which best describes your student’s use of audio tape?

	Responses
	Frequency
	Percent

	1.  uses audio tape for both academic and leisure materials
	58
	22.7

	2.  uses audio tape for academic needs
	22
	8.6

	3.  uses audio tape for leisure pursuits
	61
	23.9

	4.  rarely uses audio tape
	66
	25.9

	5.  does not use audio tape
	46
	18

	6.  other
	2
	.8

	Total
	255
	100


Discussion

One hundred forty-one students (55.2%) used audio tape for either academic or leisure pursuits or for both.  One hundred twelve students (43.9%) rarely or never used audio tape.  A cross-tabulation of this question and question 57 (grade of student) showed that students who had individualized programs were the most frequent users of audio tape.  Students in Grades 9 through 11 also made more frequent use of audio tapes for academic materials than students at other grade levels. 

Q41.  Which best describes your student’s use of print materials?

	Responses
	Frequency
	Percent

	1.  uses for both academic and leisure materials
	69
	28.3

	2.  uses for academic needs
	25
	10.2

	3.  uses for leisure pursuits
	5
	2

	4.  rarely uses print
	17
	7

	5.  does not use print
	125
	51.2

	6.  other
	3
	1.2

	Total
	244
	100
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Discussion

All of the approximately 270 students in this study either used or were learning braille.  Ninety-nine of these students (40.5%) used print for academic, leisure or both academic and leisure materials.  One hundred forty-two students (58.2) rarely or never used print.  These findings suggest that approximately 40% of braille users have sufficient vision to access at least some print materials.

Q42.  Which best describes your student’s use of human readers?

	Responses
	Frequency
	Percent

	1.  uses for both academic and leisure materials
	65
	25.3

	2.  uses for academic needs
	29
	11.3

	3.  uses for leisure pursuits
	21
	8.2

	4.  rarely uses readers
	77
	30

	5.  does not use readers
	63
	24.5

	6.  other
	2
	.8

	Total
	257
	100


Discussion

One hundred fifteen students (44.8%) used human readers to access print materials.  One hundred forty students (54.5%) were reported to never or rarely using human readers.  A cross-tabulation of this question with question 57 (grade of student) showed that preschool and early elementary students were the most likely to use human readers for leisure materials.  Students with individualized programs were most likely to use human readers    for both academic and leisure materials.

Q43.  Which best describes your student’s use of low vision aids (e.g., magnifiers, ZoomText, CCTV) to access print materials?

	Responses
	Frequency
	Percent

	1.  uses for both academic and leisure materials
	66
	27

	2.  uses for academic needs
	25
	10.2

	3.  uses for leisure pursuits
	1
	.4

	4.  rarely uses 
	9
	3.7

	5.  does not use 
	138
	56.6

	6.  just introducing to student
	3
	1.2

	7.  not applicable
	2
	.8

	Total
	244
	100


Discussion

Ninety-two students (37.6%) used low vision aids to access print materials.  One hundred 
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forty-seven students (60.3%) were reported to never or rarely use low vision aids.  In question 2, results showed 46 students primarily used print.  In question 41, it was reported that 99 students used print for some academic and leisure activities.  The use of low vision aids was well below 50% of those students using print.  A cross-tabulation of this question with question 2, response option #5 (students who use primarily print) showed that approximately 85% of these students used low vision aids.  This suggests that the students who primarily use braille but did use print for some purposes were unlikely to use low vision aids.  A cross-tabulation between this question and question 41 (print use) showed that 67% of students who used print for both academic and leisure pursuits used low vision aids for academic and leisure pursuits.  This suggests that students who primarily used print were more likely to be successful users of low vision aids to access print.

Implications
Students who primarily used braille but who were able to use print for some purposes may not be considered potential candidates for low vision aids.  As more experience and knowledge relevant to students who use both print and braille becomes available, it is important to ensure this group of students has access to routine assessment with low vision aids to ensure their visual efficiency is maximized by using available technology.

Q44.  Which best describes your student’s use of JAWS or a similar screen reader           (e.g., Window Eyes, Outspoken)?

	Responses
	Frequency
	Percent

	1.  uses for both academic and leisure materials
	90
	35.6

	2.  uses for academic needs
	31
	12.3

	3.  uses for leisure pursuits
	2
	.8

	4.  uses for internet access
	2
	.8

	5.  rarely uses screen reader software
	16
	6.3

	6.  does not use screen reader software
	90
	35.6

	7.  just introducing to student
	12
	4.7

	8.  uses in combination with print magnification
	6
	2.4

	9.  not applicable
	4
	1.6

	Total
	253
	100


Discussion

One hundred forty-three students (56.6%) used JAWS or another screen reader to access print materials.  One hundred six (41.9%) were reported to never or rarely use screen reader software.  A cross-tabulation of this question with question 2 (primary medium used) showed that the majority of screen reader users were among those students who had been blind from birth, lost vision by accident, or had limited vision and had always used braille.    
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Q45.  Which best describes your student’s use of JAWS with a braille display?

	Responses
	Frequency
	Percent

	1.  uses for both academic and leisure materials
	27
	10.9

	2.  uses for academic needs
	13
	5.3

	3.  uses for leisure pursuits
	1
	.4

	4.  uses for internet access
	1
	.4

	5.  rarely uses 
	13
	5.3

	6.  does not use 
	181
	73.3

	7.  just learning
	5
	2

	8.  doesn’t have braille display
	1
	.4

	9.  not applicable
	5
	2

	Total
	247
	100


Discussion

Forty-seven students (19%) used JAWS with a braille display.  One hundred ninety-five (79%) were reported to never or rarely use JAWS with a braille display.  A cross-tabulation of this question with question 2 (medium used) showed that the majority of students using a braille display with JAWS were those who had lost their vision due to accidents, had lost vision due to a degenerative eye condition, or who were learning braille because of a poor prognosis for eye health.  

Implications
The reason for the infrequent use of JAWS by students who have always used braille as their primary medium needs to be researched.  Do these students have access to JAWS along with the other braille technology assigned?  Are students who are learning braille (i.e., those losing vision or newly blinded), using JAWS to provide more efficient access while they are learning braille?  Screen reader technology offers increased access to an array of print material and should be viewed as an important access tool for all students who are blind or visually impaired.

Q46.  Which best describes your student’s use of digital talking books?

	Responses
	Frequency
	Percent

	1.  uses for both academic and leisure materials
	45
	17.4

	2.  uses for academic needs
	12
	4.7

	3.  uses for leisure pursuits
	47
	18.2

	4.  rarely uses 
	37
	14.3

	5.  does not use 
	108
	41.9

	6.  waiting for equipment
	4
	1.6

	7.  just learning how to use  
	2
	.8

	9.  other
	3
	1.2

	Total
	258
	100
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Discussion

One hundred six students (41.1%) were reported to use digital talking books.  One hundred forty-five (56.2%) were reported to never or rarely use digital talking books.  The primary use of digital talking books was for leisure pursuits.  A cross-tabulation of this question with question 2 (medium used) showed that the major users of digital talking books were students whose primary medium was braille.  

Implications

When contrasting the use of audio tapes, e-text with speech, e-braille, and digital books, audio tape was most frequently used.  However, the number of students who did use any of these media for access to academic or leisure materials ranged from 43.9% to 73.5%.  Given that the production of audio tape titles has ceased at many Provincial Resource Centres and at the CNIB National Library, it is critical that students become proficient in the routine use of other media to ensure they have access to both academic and leisure materials.  Table 2 provides a comparison of students’ use of the various media.

Table 2: Comparison of the Various Media Used by Students

	Media
	Academic &/or Leisure Use
	Rarely or Never Use

	E-text
	39%
	54.3%

	E-braille
	21.1%
	73%

	Audio Tape
	55.2%
	43.9%

	JAWS or Other Screen Reader
	48.7%
	41.9%

	JAWS with Braille Display
	16.6%
	78.6%

	Digital Books
	40.3%
	56.2%


Research to identify the reasons associated with use or lack of use of these media would be helpful when considering both the allocation of resources and the focus of Provincial Resource Centers providing academic and leisure materials to students.
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Q47.  In which format does your student receive language arts materials (e.g., novels, textbooks)?

	Responses
	Frequency
	Percent

	1.  audio tape
	8
	3.1

	2.  digital talking books
	9
	3.5

	3.  e-text with speech
	10
	3.9

	4.  e-text with braille
	9
	3.5

	5.  contracted hardcopy braille
	71
	27.7

	6.  uncontracted hardcopy braille
	53
	20.7

	7.  uses print (large print, CCTV)
	28
	10.9

	8.  uses a combination of auditory formats
	6
	2.3

	9.  uses a combination of braille, e-text, auditory, etc.
	31
	11.7

	10.  uses a combination of contracted and uncontracted braille
	6
	2.3

	11.  other (e.g., too young)
	6
	2.3

	12.  uses large print with audio or e-text
	13
	5.1

	13.  uses a combination of print and braille
	7
	2.7

	Total
	256
	100


Discussion

Braille was the main medium used for language arts materials with 146 students (56.9%) using braille or braille in conjunction with print.  Audio tape, digital talking books, e-text with speech, and a combination of auditory formats were used by 12.8% of students.  Print and some combination of print and other media were reported to be used by approximately 20% of students.    

Q48.  In which format does your student receive science textbooks?

	Responses
	Frequency
	Percent

	1.  audio tape
	5
	2.1

	2.  digital talking books
	4
	1.7

	3.  e-text with speech
	5
	2.1

	4.  e-text with braille
	5
	2.1

	5.  contracted hardcopy braille
	74
	31

	6.  uncontracted hardcopy braille
	35
	14.6

	7.  uses print (large print, CCTV)
	43
	18

	8.  uses a combination of auditory formats
	4
	1.7

	9.  uses a combination of braille, e-text, auditory, etc.
	24
	10

	10.  uses print with audio and e-text 
	8
	3.3

	11.  does not take science
	6
	2.5

	12.  non applicable (e.g., too young, no science book used)
	20
	8.4

	13.  uses a combination of print and braille
	4
	1.7

	14.  uses contracted and uncontracted braille
	2
	.8

	Total
	239
	100
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Discussion

Braille, or braille in conjunction with print, was the main medium reported to be used for science by 120 students (50.2%).  An additional 10% of students used braille in combination with e-text and other auditory formats.  Audio tape, digital talking books, e-text with speech, and a combination of auditory formats were used by only 14 students (7.6%).  Print and some combination of print and other media were used by approximately 23% of students.   As with language arts, science materials were most often used in braille.  However, print was more frequently used than audio formats for science.  For language arts, print and auditory formats were used by approximately the same number of students.  

Q49.  In which format does your student receive social studies textbooks?

	Responses
	Frequency
	Percent

	1.  audio tape
	5
	2.1

	2.  digital talking books
	6
	2.5

	3.  e-text with speech
	10
	4.2

	4.  e-text with braille
	8
	3.4

	5.  contracted hardcopy braille
	71
	30

	6.  uncontracted hardcopy braille
	35
	14.8

	7.  uses print (large print, CCTV)
	34
	14.3

	8.  uses a combination of auditory formats
	5
	2.1

	9.  uses a combination of braille, e-text, auditory, etc.
	24
	10.1

	10.  uses print with audio and e-text 
	8
	3.4

	11.  does not take social studies
	3
	1.3

	12.  non applicable (e.g., too young, no science book used)
	21
	8.9

	13.  uses a combination of print and braille
	4
	1.7

	14.  uses contracted and uncontracted braille
	3
	1.3

	Total
	237
	100


Discussion

Braille was the main medium reported to be used for social studies by 114 students (48.2%) with another 28 students (11.8%) using braille in conjunction with print, e-text and auditory formats.  Audio tape, digital talking books, e-text with speech, and a combination of auditory formats were used by 26 students (11%).  Print and some combination of print and other media were used by approximately 19.4% of students.   As with language arts and science, social studies materials were most often used in braille.  Again, as with science, print was more frequently used than audio formats for social studies.    
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Q50.  In which format does your student receive mathematics textbooks?

	Responses
	Frequency
	Percent

	1.  audio tape
	1
	.4

	2.  digital talking books
	1
	.4

	3.  e-text with speech
	4
	1.7

	4.  e-text with braille
	0
	0

	5.  contracted hardcopy braille
	95
	39.4

	6.  uncontracted hardcopy braille
	39
	16.2

	7.  uses print (large print, CCTV)
	56
	23.2

	8.  uses auditory access
	3
	1.2

	9.  uses a combination of braille, e-text, auditory, etc.
	4
	1.7

	10.  uses print with audio and e-text 
	6
	2.5

	11.  does not take mathematics
	3
	1.2

	12.  non applicable (e.g., too young, no science book used)
	23
	9.5

	13.  uses a combination of print and braille
	3
	1.2

	14.  uses contracted and uncontracted braille
	3
	1.2

	Total
	241
	100


Discussion

Braille was the main medium used for mathematics by 137 students (56.8%) with an additional 7 students (2.9%) using braille in conjunction with print, e-text and auditory formats.  Audio tape, digital talking books, e-text with speech, and a combination of auditory formats were used by 9 students (3.7%).  Print and some combination of print and other media were used by approximately 65 students (27%).  Print textbooks were used more often for mathematics than in any other subject area.     

Q51.  Which of the following types of mathematics technology does your student use?

Select all that apply.*

	Responses
	Frequency
	Percent

	1.  large print calculator
	45
	14.2

	2.  talking calculator
	113
	35.8

	3.  large print scientific calculator
	5
	1.6

	4.  talking scientific calculator
	62
	19.6

	5.  large display graphing calculator
	4
	1.3

	6.  braille display calculator
	16
	5.1

	7.  braille display graphing calculator
	2
	.6

	8.  Virtual Pencil
	4
	1.3

	9.  computer software to access graphing calculator
	17
	5.4

	10.  large print or tactile protractor, ruler
	3
	.9

	11.  manipulatives (e.g., concrete objects, shapes, counters)
	10
	3.2

	12.  raised line drawing kit, tactile graphics board
	2
	.6
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	13.  scientific notebook, calculators on BrailleNote, PacMate, software
	8
	2.5

	14.  abacus
	1
	.3

	15.  CCTV to access visuals, graphs, etc
	2
	.6

	16.  non applicable (too young, doesn’t take math)
	19
	6

	17.  reader, tutor
	3
	.9

	Total
	316
	100


*Since respondents could select more than one response, the “Total” represents the total  number of selections, not the total number of students.

Discussion

Although this question asked specifically about the types of mathematics technology used by students, a vast array of technology as well as other devices and supports for students were listed by respondents under the “other” response category.  This necessitated expanding the categories during analysis to include the items added by respondents.  Question 52 asked specifically about math aids and provides more complete information about these.  Calculators were by far the most frequently used type of mathematics technology with 241 large print, braille and talking calculators being used by students.  Students appeared to make use of a variety of different technologies for mathematics (e.g., computer graphing calculator software, CCTV).  Twenty-nine students used advance technology such as the Virtual Pencil, software for graphing, and mathematical and scientific devices built into computers with braille input and output options.   

Q52.  Which of the following aids does your student use for mathematics? 

Select all that apply.*

	Responses
	Frequency
	Percent

	1.  Cranmer abacus
	54
	9.4

	2.  raised line drawing kit
	82
	14.3

	3.  three-dimensional geometric figures
	146
	25.5

	4.  professionally produced tactile graphics
	116
	20.3

	5.  raised line graphics kit
	56
	9.8

	6.  geometry tactile graphics kit
	55
	9.8

	7.  Large print or tactile protractor, ruler
	3
	.5

	8.  manipulatives (e.g., concrete objects, shapes, counters)
	25
	4.4

	9.  CCTV to access visuals, large print
	8
	1.4

	10.  non applicable (e.g., too young, doesn’t take math)
	17
	3.0

	11.  high contrast large diagrams, whiteboard
	2
	.3

	12.  software produced tactile graphics
	5
	.9

	13.  teacher made materials
	8
	.5

	Total
	572
	100


43

* Since respondents could select more than one response, the “Total” represents the total number of selections, not the total number of students. 

Discussion
A vast array of aids as well as other devices and supports for students were listed by respondents under the “other” response category.  This necessitated expanding the categories during analysis to include the items added by respondents.  Aids used in the production of tactile diagrams were the most frequently used items with 80.6% of respondents reporting student use of such items.  Other aids frequently used were the Cranmer abacus and manipulatives.  A cross-tabulation done between this question and question 57 (grade level)
showed that the most frequently used items (i.e., items in responses options 1 through 6) tended to be used from preschool through to Grade 12.  

Q53.  When did your student or will your student learn QWERTY keyboarding? 

	Responses
	Frequency
	Percent

	1.  Grades 1-3
	81
	31.8

	2.  Grades 4-6
	99
	38.8

	3.  Grades 7-9
	35
	13.7

	4.  Grades 10-12
	8
	3.1

	5.  not introduced yet/too young
	12
	4.7

	6.  non applicable
	10
	3.9

	7.  not using
	4
	1.6

	8.  don’t know (new teacher)
	4
	1.6

	9.  uses Alphabetic keyboard
	2
	.8

	Total
	255
	100


Discussion
The majority of students (70.6%) were introduced to keyboarding in elementary school.   Traditionally, Grade 4 has been the time typing instruction was introduced.  The practice of teaching keyboarding at an earlier time has probably been initiated since technology is now typically introduced at the preschool level.  A cross-tabulation of this question and question 61 (province of residence) showed that Alberta, Manitoba and Quebec had more students beginning in Grades 1-3 than in Grades 4-6.  Ontario had approximately the same number of students beginning at each of the Grade 1-3 and Grade 4-6 levels.  Other provinces reported nearly twice the number of students beginning in Grades 4-6 as in Grades 1-3.
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Q54.  Which best describes the level of support toward braille literacy demonstrated by your student’s parents?

	Responses
	Frequency
	Percent

	1.  very supportive of the student’s use of braille reading and writing
	107
	40.5

	2.  supportive of braille reading and writing
	86
	32.6

	3.  limited support of braille reading and writing
	57
	21.6

	4.  does not support braille reading and writing
	11
	4.2

	5.  does not view as useful
	2
	.8

	6.  non applicable
	1
	.4

	Total
	264
	100


Discussion
Most parents (73.1%) were reported by TSVI’s to be supportive of their child’s use of braille and braille literacy instruction.  A cross-tabulation between question 5 (braille reading rate) and this question showed only a weak positive relationship between reading speed and parent support.  However, there was a moderate positive relationship between question 17 (motivation to read) and the level of parent support (r = .258, p<.001).  Therefore, students who had parents who supported their braille literacy instruction were more likely to enjoy reading.  

Q55.  Which best describes your student’s parent’s knowledge of braille?

	Responses
	Frequency
	Percent

	1.  both parents know fully contracted braille
	0
	0

	2.  one parent knows fully contracted braille
	19
	7.1

	3.  both parents know uncontracted braille
	10
	3.8

	4.  one parent knows uncontracted braille
	58
	21.8

	5.  neither parent knows any braille
	161
	60.5

	6.  parents have some limited knowledge of braille
	13
	4.9

	7.  unknown
	4
	1.5

	8.  non applicable
	1
	.4

	Total
	266
	100


Discussion

Approximately 37% of students had one or both parents with braille knowledge ranging  from contracted braille through to some limited knowledge of braille.  Although the majority of parents (60.5%) of children who used braille had not learned any braille, there was a moderate positive relationship (r = .313, p<.001) between this question and question 54 (support for braille) indicating that parents who knew braille were more likely to be supportive of their child’s literacy instruction in braille.  There was a statistically significant 
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moderate positive relation between question 5 and question 55 (r = .180, p<.01).  This showed that students with parents who knew braille had higher reading rates than did students of parents who did not know braille.  

Implications

Given the positive correlation between student reading rate and parent’s knowledge of braille, parents need to be encouraged to learn braille and use it routinely in the home as is typically the case for students who read print.  Timely access for parents to braille instruction and to the use of braille production devices and technology is critical to supporting this process. 

Q56.  Which best describes where your student lives?

	Responses
	Frequency
	Percent

	1.  large urban area (population of over 500,000)
	71
	26.6

	2.  medium sized urban area (population between 100,000 and 500,000)
	62
	23.2

	3.  small urban area (population between 50,000 and 100,000)
	33
	12.4

	4.  large town (population between 10,000 and 50,000)
	22
	8.2

	5.  medium sized town (population between 5,000 and 10,000)
	16
	6

	6.  small town (population between 1,000 and 5,000)
	25
	9.4

	7.  rural community (population less than 1,000)
	23
	8.6

	8.  sparsely populated rural area
	14
	5.2

	9.  other
	1
	.2

	Total
	267
	100


Discussion

One hundred thirty-three students (49.8%) lived in urban areas ranging in population from 100,000 to 500,000 and above.  Fifty-five students (20.5%) resided in cities or towns ranging in population from 10,000 to 100,000.   Forty-one students (16.4%) lived in small to medium sized towns ranging in population from 1,000 to 10,000.  Thirty-seven students (13.8%) lived in rural communities of less than 1,000 and in sparsely populated areas.  

Implications 

Visual impairment and blindness are low incidence disabilities with an estimated incidence of .01% to .15% of the childhood population (Koenig & Holbrook, 2000; Wall & Corn, 2004).  With nearly 30% of students who read braille residing in small communities and rural areas in Canada, challenges in providing programs and services are significant.  In addition to the low numbers of students in any one geographical area served by a qualified TSVI, there is also a tremendous heterogeneity within this student population making it critical to have an array of support services for the TSVI.   
46

Q57.  Which best describes your student’s grade level category?

	Responses
	Frequency
	Percent

	1.  preschool
	15
	5.7

	2.  kindergarten/primary
	11
	4.2

	3.  Grade 1
	19
	7.2

	4.  Grade 2
	13
	4.9

	5.  Grade 3
	8
	3

	6.  Grade 4
	22
	8.3

	7.  Grade 5
	16
	6

	8.  Grade 6
	18
	6.8

	9.  Grade 7
	15
	5.7

	10.  Grade 8
	19
	7.2

	11.  Grade 9
	23
	8.7

	12. Grade 10
	17
	6.4

	13.  Grade 11
	16
	6

	14.  Grade 12
	23
	8.7

	15. Individualized program with same-aged peers
	27
	10.2

	16.  Individualized program with peers with other disabilities
	2
	.8

	17.  other (e.g., home schooled)
	1
	.4

	Total
	265
	100


Discussion

The number of students in each grade varied across the grade levels with the least number of students reported for Grade 3 (8 students) and the highest number in Grades 9 and 12 (23 students).  However, when grades were grouped in traditional school levels (e.g., elementary, senior), the distribution of students was equally spread across grade level groupings.  There were 51 students in kindergarten/primary through Grade 3, 56 students in grades 4 through 6, 57 students in grades 7 through 9, and 56 students in grades 10 through 12.  Most provinces have different age criteria for school entry (e.g., must be 5 on or before October 1st  in Nova Scotia, must be 5 on or before December 31st in British Columbia, must be 4 before December 31st to start junior kindergarten in Ontario).  These varying entry criteria specific to age help to explain the differences when compared with the ages reported in question 58.    
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Q58.  Which best describes your student’s age level category?*  

	Responses
	Frequency
	Percent

	1.  preschool (below five years of age)
	15
	5.7

	2.  five
	7
	2.6

	3.  six
	15
	5.7

	4.  seven
	14
	5.3

	5.  eight
	15
	5.7

	6.  nine
	16
	6

	7.  ten
	23
	8.7

	8.  eleven
	17
	6.4

	9.  twelve
	18
	6.8

	10.  thirteen
	17
	6.4

	11.  fourteen
	24
	9.1

	12.  fifteen
	29
	10.9

	13.  sixteen
	19
	7.2

	14.  seventeen
	24
	9.1

	15.  nineteen
	7
	2.6

	16.  twenty
	2
	.8

	17.  twenty-one
	3
	1.1

	Total
	265
	100


· Note:  There was an error on this question when the survey was distributed.  The   age category “eighteen” was left out.  The actual number of students in the categories for ages nineteen through twenty-one is relatively low (i.e., a total of 12 students).  Because of the low numbers and the comparisons that can be made with grade categories in question 57, this error is not believed to have a significant impact         on the population sample for “age.”

Discussion
The distribution of ages for this sample of students who used braille varied from a low of seven students at age five years to a high of 29 students who were 15 years old.  Other age categories had between 14 and 29 students.  It would be anticipated that the numbers for the nineteen to twenty-one year olds would be smaller as most students graduate from high school by eighteen years of age.  Some provinces still allow children with disabilities to continue to enroll in the public school system until the age of twenty-one.
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Q59.  Which best describes your student?

	Responses
	Frequency
	Percent

	1.  family has lived in Canada for many generations
	195
	73.6

	2.  family has lived in Canada for one to five years
	17
	6.4

	3.  family has lived in Canada for six to ten years
	29
	10.9

	4.  member of First Nations family
	10
	3.8

	5.  family has lived in Canada 11–25 years
	12
	4.5

	6.  other
	2
	.5

	Total
	265
	100


Discussion
The majority of students (73.6%) were from families who had lived in Canada for many years.  Approximately one-fifth of the students (21.8%) were from families who had settled in Canada during the past 25 years.  Forty-six of these (17.3%) had been here for ten years or less.  Twelve students (4.5%) were from First Nations families.

Q60.  What is your student’s gender?

	Responses
	Frequency
	Percent

	1.  male
	138
	51.7

	2.  female
	129
	48.3

	Total
	267
	100


Discussion

The ratio of males to females in this sample was relatively even. 

49

Q61.  In what province does your student live?

	Responses
	Frequency
	Percent

of Sample
	Estimated # of Students
	% Response by Province

	1.  Newfoundland & Labrador
	9
	3.3
	12
	75

	2.  Nova Scotia
	19
	7.1
	21
	90.5

	3.  Prince Edward Island
	6
	2.2
	6
	100

	4. New Brunswick (Anglophone)
	15
	5.6
	17
	88

	5.  Quebec
	8
	3
	?
	

	6.  Ontario
	95
	35.3
	317
	30

	7.  Manitoba
	9
	3.3
	27
	33.3

	8.  Saskatchewan
	10
	3.7
	22
	45.5

	9.  Alberta
	54
	20.1
	135
	40

	10.  British Columbia
	43
	16
	121
	35.5

	11.  other
	1
	.4
	
	

	Total
	269
	100
	678
	


Discussion
The response rate to the survey by teachers of students who are blind or visually impaired varied from province to province and ranged from 100% in Prince Edward Island to 33% in Ontario.  However, Ontario had the largest number of students and made up the largest percentage of the respondents in the study.  Distribution of the survey varied from province to province.  Some provinces had a well established distribution system that could be used to get the survey to TSVI’s (e.g., listserve for TSVI, employer group e-mail lists).  In provinces where the TSVI’s were employed directly by regional school districts, information about the survey may not have reached all eligible respondents.  In Alberta where the majority of students did not receive direct instruction from a TSVI, the vision consultant was required   to get some information from various members of the student’s school team.  The average return rate across provinces was 67%.
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Q62.  How many students using braille do you (i.e., TSVI) have on your caseload?

	Responses
	Frequency
	Percent

	1.  one
	52
	19.5

	2.  two
	75
	28.1

	3.  three
	40
	15

	4.  four
	29
	10.9

	5.  five 
	24
	9

	6.  six
	11
	4.1

	7.  seven
	8
	3

	8.  eight or more students using consultant
	10
	3.7

	9.  contracted service to student
	14
	5.2

	10.  residential classroom students
	3
	1.1

	11.  other (TSVI did tech training only)
	1
	.4

	Total
	267
	100


Discussion
The majority of TSVI’s (62.6%) had one to three students who used braille on their caseloads.  Seventy-two TSVI’s (27%) had from four to seven students who used braille on their caseloads.  A cross-tabulation of this question with question 61 (province of residence) showed that Ontario, Manitoba, Alberta, Saskatchewan, and British Columbia were provinces with TSVI’s who had four or more students assigned to their caseloads.  In Ontario, these students may be those in the residential setting where classroom size could    be four or larger.  In Alberta, the frequent use of consultative and contracted service models may account for the large numbers of students who use braille on a given caseload.

Implications

The majority of teachers responding to this survey were itinerant teachers who travel from school to school working with students who are blind or visually impaired in their local schools.  The large number of students using braille on many caseloads is of great concern.  Daily braille literacy instruction is recommended as “best practice” for students, particularly at the elementary level.  In addition, TSVI’s are also responsible for most, if not all, of the other components of the Expanded Core Curriculum for students who are blind or visually impaired.  Itinerant TSVI’s throughout Canada report having caseloads which are too large, hence, limit their capacity to provide the level of direct instruction needed to address the Expanded Core Curriculum for students who are blind or visually impaired in addition to the requirements of the regular curriculum {MacCuspie (2002); Nobel (2006)}.  Each province in Canada needs to develop a program evaluation process used to routinely assess the appropriateness and quality of programming being provided to students who are blind          or visually impaired in the inclusive school environment.
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Q63.  For how many students have you completed or will you complete this survey? 

	Responses
	Frequency
	Percent

	1.  one
	65
	24.4

	2.  two
	78
	29.3

	3.  three
	42
	15.8

	4.  four
	21
	7.9

	5.  five
	23
	8.6

	6.  six
	8
	3.4

	7.  seven
	6
	2.3

	8.  eight
	8
	3

	9.  nine or more
	14
	5.3

	Total
	266
	100


Discussion
One hundred eighty-five of the respondents (69.5%) completed the survey for one to three students on their caseloads.  Fifty-two TSVI’s (19.9%) completed the survey for four to six of their students who used braille.  Finally, twenty-eight teachers (10.6%) completed a survey for seven, eight, nine, or more students on their caseloads.  This demonstration of support for research designed to gather information that has the potential to lead to improved services and programs for students is remarkable.  It demonstrates the high level of professionalism among Canada’s TSVI’s. 

Summary of Findings

A summary of the findings are as follows:  

· The majority of students (72.4%) were totally blind or had a severe visual acuity or field loss.  Of these students, 168 had limited or no residual vision.  Seven of the students were reported to have a visual acuity higher than 20/200 or legal blindness.  Only 8 students were reported to have cortical visual impairment (CVI).

· Approximately 75% of respondents report their students used braille as their primary medium for learning.  Sixty-six students (24.6%) were either primarily print users or learning braille and print simultaneously, 15 students who primarily used print were learning braille specifically to increase their reading efficiency.

· Approximately 70% of students who used braille were being educated in the inclusive setting with their same-aged peers for the majority of their school day.  W. Ross Macdonald School in Brantford, Ontario is the only traditional residential school in Canada.  Its population for the 2006-2007 school year in the “Blind Program” was 186 students.  
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· Approximately 55% of students who could actually read were at or above grade level.  Seventy-two students (38%) read two or more grades below grade level.  Students did not read above grade level until Grade 5 when there were “above grade level” readers reported through to Grade 12.  This suggests that students who read braille may be slower to reach their literacy potential than are their peers who are sighted. 

· There was a significantly moderate negative relationship between reading level and age indicating that as students grew older and proceeded through school, they were more likely to be reading below grade level. Students who read at grade level or above were more likely to have higher reading rates.  However, reading rates for students who use braille were significantly slower than for students who are sighted. 

· While 46 students in this study primarily used print as their learning medium, another 66 indicated an ability to access some print. Those who read slowly using braille also read slowly using print according to these results.  

· Approximately 78% of students with visual impairments who used print relied on either large print (51.8%) or the use of a closed-circuit television (26.8%) to access print materials.

· One hundred twenty-four students (47.1%) were primarily using contracted braille with an additional 12.2% using a combination of contracted and uncontracted braille.  Seventy-nine students (30%) used uncontracted braille. By Grade 5, students primarily used contracted braille.  There was a mild/moderate positive relationship between use of contracted braille and oral reading rate and a moderate positive relationship with silent reading rates indicating that students reading contracted braille were faster readers than those using uncontracted braille. 

· Students use an array of methods for writing assignments such as a computer, a BrailleNote, or verbal responses recorded by a scribe. Students in the elementary grades primarily use braille to complete most writing tasks but as they move to junior and senior high there is a gradual increase in the use of other means.  It is anticipated that the introduction and subsequent mastery of assistive technology creates this transition.

· Approximately 85% of students were reported to have had high or average motivation to read braille.  Nearly half of the students reported to be unmotivated to learn braille were among those who were learning braille because of a poor prognosis for vision health or a need to increase their reading efficiency.  Students who were not motivated to read braille were also not motivated to write braille. 

· The majority of students used braille for both academic and leisure pursuits.  Twenty-three students were reported to be using print and braille simultaneously, and 11 used braille in combination with technology.  Twenty-two students did not use braille for mathematics, and 21 students used braille only during instructional sessions with the TSVI. Only 51.3% of 259 students were reported to be actively using Nemeth Code for mathematics.  
· While more than half of the students were reported to have positive beliefs about braille, 13.8% felt it was only useful for academic tasks and 3.1% believed technology would make braille use redundant. 
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· For those who were braille readers (i.e., used braille as their primary learning medium), 42% seldom or never read for pleasure, 25% were avid readers, and 33% read for pleasure occasionally.  The percentage of American 17 year olds who are sighted and who “never or hardly ever” read for pleasure had doubled to 19% in the past decade (National Endowment of the Arts, 2007).  For students who read braille in Canada, 36.3% are reported to “seldom or never read for pleasure.”  For seventeen-year-old braille readers in this study, 34.74% seldom or never read for pleasure.  This is almost double the percentage of seventeen-year-olds who are sighted and seldom or never read for pleasure.  

· The most frequently used sources of recreational braille reading materials were those made by the teachers of students who are blind or visually impaired (29.1%), borrowed from the Provincial Resource Centre (26.8) or borrowed from the Canadian National Institute for the Blind Library (21.9%).  The American Printing House for the Blind (6.2%), The National Braille Press (5.4%), The Braille Institute of America (2.1%), and production by regional school districts (2.3%) were other sources of braille production for students’ recreational reading materials.  

· Classroom teacher prepared instructional materials (excluding mathematics) requiring brailling were most often transcribed by the TSVI (38.1%).  Paraprofessional transcribers and paraprofessional teaching assistants transcribed 17.4% and 22.1% of classroom materials, respectively.   Provincial Resource Centres transcribed 15.6% of classroom teacher prepared materials.  Classroom materials needed in Nemeth code were produced by the TSVI (22.6%), paraprofessional transcriber (14.9%), paraprofessional teacher assistant (13.3%), Provincial Resource Centre staff (8.5%), and 7.6% of materials were produced by using a combination of these sources.  

· Over 60% (156) of students who are blind or visually impaired were reported to follow the same or a higher level mathematics program than their peers who are sighted.  An additional 12 students followed the regular math program with special accommodations such as working at a slower pace or at a slightly lower level.  Twenty-seven students were reported to have individualized programs but placements with same-aged peers.  

· Eighty-three percent of students who used Nemeth Code had access to both mathematics textbooks and classroom materials in Nemeth Code.  This suggests that student access to mathematics curriculum materials in Nemeth Code should not be a deterrent to using Nemeth Code.  However, less than half of the braille users in this study were using Nemeth Code.  

· A significant number of students (43.9%) continue to use the Perkins braillewriter as their primary braille production device.  Twenty-four (9.4%) were reported using a combination of devices to produce literary braille.  Six used a combination of braille producing devices and JAWS or another screen reading program.  Two students used several brailling devices such as BrailleNote, PacMate or similar device as well as a Perkins brailler.  In total, 114 students (44.7%) used modern technology for routine braille production.  
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· For mathematics, 33.9% of students used the Perkins brailler to produce hardcopy answers for mathematics.  Sixty-seven students used print independently and another 3 used print with a CCTV for at total of 70 students (28%) using print rather than braille.  Eighteen students used a scribe or responded orally to complete their math assignments.  

· Students made infrequent use of the slate and stylus for braille production.  Only 8 students (3.1%) used the slate and stylus regularly or occasionally.  Approximately 30% of students had received instruction in the use of the slate and stylus but chose not to use it.  Sixty-one percent had not received instruction in the use of the slate and stylus.

· Of the 40 students reported to have English as a second language, 9 read braille in their first language – 6 at grade level and 3 below grade level.  However, most of these students were able to read English braille or were learning to read English braille. Twenty-two different languages were represented among ESL students.  
· Over 55% of respondents reported their students to be at the average or above average cognitive level.  An additional 19.2% were reported to have average cognitive ability but other learning or physical disabilities.  Approximately 24% of students were reported to have significant cognitive disabilities.  

· The majority of students (58.3%) received their literary braille instruction from an itinerant TSVI.  Instruction in a residential school (6.8%), from a TSVI in a resource room (5.6%), by a paraprofessional teacher assistant (6.8%), or by a combination of the previously mentioned (24.8%) was reported for the other students.  For Nemeth Code, 41.3% (97 students) received instruction from an itinerant TSVI, 6% in a residential school, 4.7% from a TSVI in a resource room, 5.5 from a paraprofessional, and 7.2% from a combination of the above.   

· The majority of students (60.8%) received literary braille instruction from once a day to several times per week.  Twenty-seven students (10.6%) received instruction once a week.  Fifty-two students (20.4%) received instruction in braille sporadically as needed.  More frequent instruction was reported for students in Grades 4 and lower, while more students in grades 5 through 7 received instruction once a week.  Students in grades 8 and higher were more likely to be reported to be receiving instruction sporadically as needed.  For Nemeth Code, 49 students (23.6%) received instruction on a daily basis or several times per week.  Seventy-five students (36.1%) received instruction sporadically as needed.  Of the 208 respondents, 68 (32.7%) reported their students did not use, had not begun, or did not receive instruction in Nemeth Code.

· Ninety students were taking science in Grades 9 through 12 with 78% pursuing science courses at the university preparatory or academic levels.  Twenty students (22.3%) had science courses individualized for them.

· Fifty-six students in Grades 9 through 12 were enrolled in formal computer courses.  Only 11 students (19.6%) were reported to be learning the computer braille code as part of their high school education.  Thirty-one students were receiving computer instruction only as it related to learning how to use assistive technology.   
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· E-text with speech was used by 95 students (39%).  By contrast, 105 students (53.5%) rarely or never used e-text.  A cross-tabulation between the use of e-text and the age of the student showed those aged 10 through 17 were most likely to be using e-text for either academic or leisure pursuits.  Students in grades nine to twelve were primarily using e-text with speech for academic and/or leisure pursuits.  Students in grades three to six were the primary users of e-text with speech for leisure pursuits, while such use declined among students in the higher grades.

· E-braille was used by 50 students (24.6%).  By contrast, 173 students (73.5%)    rarely or never use e-text. E-braille was primarily used in grades five through ten    for academic purposes.  Only one student in each of grades four through ten used      e-braille for leisure pursuits.
· One hundred forty-one students (55.2%) used audio tape for either academic or leisure pursuits or for both.  One hundred twelve students (43.9%) rarely or never use audio tape. Students with individualized programs were the most frequent users of audio tape.  Students in grades nine through eleven also make more frequent use of audio tapes for academic materials than students at other grade levels. 
· One hundred fifteen students (44.8%) used human readers to access print materials.  One hundred forty students (54.5%) were reported to never or rarely use human readers.  Preschool and early elementary students were the most likely to use human readers for leisure materials while students with individualized programs were most likely to use human readers for both academic and leisure materials.
· Although all of the students in this study used braille, 99 of these students (40.5%) used print for some academic, leisure or both academic and leisure materials.  One hundred forty-two students (58.2) rarely or never used print.  These findings suggest that approximately 40% of braille users have sufficient vision to access at least some print materials.
· Ninety-two students (37.6%) used low vision aids to access print materials.  One hundred forty-seven students (60.3%) were reported to never or rarely use low vision aids.  The use of low vision aids is well below 50% of those students using print.   Approximately 85% of these students made use of low vision aids.  This suggests that the students who primarily used braille but can use print for some purposes are unlikely to use low vision aids.  

· One hundred forty-three students (56.6%) used JAWS or another screen reader to access print materials.  One hundred six (41.9%) were reported to never or rarely use screen reader software.  A cross-tabulation between use of screen reader and primary medium used showed that the majority of screen reader users were students who had been blind from birth, lost vision by accident, or had limited vision and had always used braille.    

· Forty-seven students (19%) used JAWS with a braille display.  One hundred ninety-five (79%) were reported to never or rarely used JAWS with a braille display.  A cross-tabulation of the use of JAWS with a braille display and learning medium used showed that the majority of students using a braille display with JAWS were those who had lost their vision due to accidents, had lost vision due to a degenerative eye condition, or were learning braille because of a poor prognosis for eye health. 
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· One hundred six students (41.1%) were reported to use digital talking books.  One hundred forty-five (56.2%) were reported to never or rarely use digital talking books.  The primary use of digital talking books was for leisure pursuits. 
· Braille was the main format used for language arts materials by 146 students (56.9%) using braille or braille in conjunction with print.  Audio tape, digital talking books,   e-text with speech, and a combination of auditory formats were used by 12.8% of students.  Print and some combination of print and other media were reported to be used by approximately 20% of students.   

· Braille, or braille in conjunction with print, was the main format reported to be used for science by 120 students (50.2%).  An additional 10% of students used braille in combination with e-text and other auditory formats.  Audio tape, digital talking books, e-text with speech, and a combination of auditory formats were used by 14 students (7.6%).  Print and some combination of print and other media were used by approximately 23% of students.   As with language arts, science materials were most often used in braille.  However, print was more frequently used than audio formats for science.  For language arts, print and auditory formats were used by approximately the same number of students.  

· Braille was the main format reported to be used for social studies by 114 students (48.2%) with another 28 students (11.8%) using braille in conjunction with print,      e-text and auditory formats.  Audio tape, digital talking books, e-text with speech,  and a combination of auditory formats were used by 26 students (11%).  Print and some combination of print and other media were used by approximately 19.4% of students.   As with language arts and science, social studies materials were most often used in braille.  Again, as with science, print was more frequently used than audio formats for social studies.   

· Braille was the main format used for mathematics by 137 students (56.8%) with an additional 7 students (2.9%) using braille in conjunction with print, e-text and auditory formats.  Audio tape, digital talking books, e-text with speech, and a combination of auditory formats were used by 9 students (3.7%).  Print and some combination of print and other media were used by approximately 65 students (27%).  Print textbooks were used more often for mathematics than in any other subject area.   

· Calculators were by far the most frequently used type of mathematics technology with 241 large print, braille and talking calculators being used by students.  Students also appeared to make use of a variety of different mathematics devices (e.g., computer graphing calculator software, CCTV).  Twenty-nine students used advanced technology such as the Virtual Pencil, software for graphing, and mathematical and scientific devices built into computers with braille input and output devices.   For aids and devices, those used in the production of tactile diagrams were the most frequently used with 80.6% of respondents reporting student use of such items.  Other aids frequently used were the Cranmer abacus and manipulatives. The most frequently used items tended to be used from preschool through to Grade 12.  

· The majority of students (70.6%) were introduced to keyboarding in elementary school.  Traditionally, Grade 4 was the time typing instruction was introduced.  The 
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practice of teaching keyboarding at the early elementary level has probably been 

initiated since technology is now typically introduced at the preschool level. Alberta, Manitoba and Quebec had more students beginning in Grades 1-3 than in Grades 4-6.  Ontario had approximately the same number of students beginning at each of the Grade 1-3 and Grade 4-6 levels.  Other provinces reported nearly twice the number beginning in Grades 4-6 as in Grades 1-3.

· Most parents (73.1%) were reported to be supportive of their child’s use of braille and braille literacy instruction. 

· Approximately 37% of students had one or both parents with braille knowledge ranging from contracted braille through to some limited knowledge of braille.  Although the majority of parents (60.5%) of children who use braille had not learned any braille, there was a moderate positive relationship between parent’s knowledge of braille and parent’s support for braille instruction indicating that parents who knew braille were more likely to be supportive of their child’s literacy instruction in braille.  A cross-tabulation between parent’s knowledge of braille and student reading rate showed that students with parents who knew braille had higher reading rates than did those of parents who did not know braille.   

· One hundred thirty-three students (49.8%) lived in urban areas ranging in population from 100,000 to 500,000 and above.  Fifty-five students (20.5%) resided in cities or  town ranging in population from 10,000 to 100,000.   Forty-one students (16.4%) lived in small to medium sized towns ranging in population from 1,000 to 10,000.  Thirty-seven students (13.8%) lived in rural communities of less than 1,000 and in sparsely populated areas.  

· The number of students in each grade varied across the grade levels with the least number of students reported for Grade 3 (i.e., 8 students) and the highest number in Grades 9 and 12 (i.e., 23 students).  However, when grades were grouped in traditional school levels (e.g., elementary, senior), the distribution of students was equally spread across grade level groupings.  There were 51 students in kindergarten/primary through Grade 3, 56 students in grades 4 through 6, 57 students in grades 7 through 9, and 56 students in grades 10 through 12.  

· The majority of students (73.6%) were from families who had lived in Canada for many years. Twelve students (4.5%) were from First Nations families.
· One hundred thirty-eight students (51.7%) reported on in this study were male and 129 (48.3%) were female.  Hence, the ratio of males to females in this sample was relatively even.
· The response rate to the survey by teachers of students who are blind or visually impaired varied from province to province and ranged from 100% in Prince Edward Island to 33% in Ontario.  However, Ontario has the largest number of students and made up the largest percentage of the respondents in the study.  In Alberta where the majority of students do not receive direct instruction from a TSVI, some vision consultants were required to get some information from various members of the student’s school team.  
· The majority of TSVI respondents (62.6%) had one to three students on their caseload who used braille.  Seventy-two TSVI’s (27%) had from four to seven students on 
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their caseload who used braille.  A cross-tabulation of the number of students using braille on a TSVI’s caseload with the province of residence showed that Ontario, Manitoba, Alberta, Saskatchewan, and British Columbia were provinces with TSVI’s who had four or more students assigned to their caseloads.  In Ontario, some of these students represent those in the residential setting where classroom size could be four or larger.  In Alberta, the consultative model and contracted service model account for some of the large numbers of students using braille on a given caseload.
Implications and Future Research Needs

As data was analyzed and relationships between various questions examined, the following implications and future research needs were identified.

· Research to investigate the incidence of braille instruction with children with CVI and the viability of braille as an appropriate learning medium for them.

· Information about best practices for braille literacy instruction with students who currently use print as their primary medium and effective procedures for integrating braille use in the regular class setting.

· Approaches to braille literacy instruction in the inclusive setting which will address low motivation among students who are currently print users.  Students currently using print who are challenged to learn braille require special consideration associated with both the level of instruction and the type of emotional support necessary to address their reticence.  

· Research to explore practices that would support approaches to braille instruction in the inclusive setting, factors which enhance the creation of positive attitudes to braille use, and identification of factors detracting from the development of braille literacy in the inclusive setting.

· Research to determine if the expectations for progress in literacy development in the inclusive setting relevant to grade placement should be similar for students who use braille and their peers who are sighted.  Compared to research findings in various regions of the United States, there appears to be a lower number of Canadian students reading in braille at grade level.  As well, reading rates for students who are blind or visually impaired did not improve as the student advanced in age and grade as is the case with students who are sighted.  Yet, the frequency of braille literacy instruction declined as the students moved through school.  With the majority of students who read braille being educated in the inclusive setting in Canada, it is critical that standards by which to measure progress and evaluate programs and services be developed. 

· Development of specific instructional strategies and implementation of programs designed to increase both print and braille reading rates for students who are blind or visually impaired at all grade levels. 

· Research to determine why nearly 50% of school-aged students who use braille are not using Nemeth Code for mathematics.  Do students have sufficient opportunities to 
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learn and incorporate Nemeth Code in their education?  Are TSVI’s proficient in Nemeth Code and able to provide the level of instruction required to master Nemeth Code?  Is Nemeth Code too complex or so difficult to learn that only the above average student can accomplish this?  Research needs to be designed to identify who is using Nemeth Code, their level of competency with this code, who is not using Nemeth Code and the reasons for this lack of use, the degree of accessibility of textbook and classroom materials in Nemeth Code, teachers’ level of comfort with teaching the code, and supports and resources available.
· Research to identify the level of access to low vision clinics for students who are blind or visually impaired where they can be assessed for and trained with the range and variety of low vision aids pertinent to their various activities.  For students who primarily use braille but can access some print materials, it is important to ensure this group of students have access to routine assessment with low vision aids to ensure their visual efficiency is maximized through the use of available technology. 

· Research to determine if students who use braille have timely access to literacy materials at their instructional level, those titles popular among their classmates who are fully sighted, and literature on subjects of specific interest to them.

· Exploration of the role of the various braille producers in relation to the production of leisure reading materials and classroom teacher prepared materials for students who use braille.  Given the scarcity of qualified TSVI’s across Canada, there is a need to examine a cost effective and efficient process for the production of braille materials for students to allow TSVI’s to focus their efforts on direct instruction of the Expanded Core Curriculum for students who are blind or visually impaired.  
· Review of the methods of braille production used by students is necessary to determine if students who are blind or visually impaired have equal access to appropriate assistive technology and/or training with such technology.  Use of technology by these students appeared to be lower than for their peers who are sighted.  As well, no students were reported to use Intellikeys which is a braille production program designed specifically for children with physical and/or cognitive disabilities in addition to vision loss.  This raises concerns about access to assistive technology appropriate to literacy instruction for this population.  

· Research to explore the efficacy of continued instruction of the use of the slate and stylus as a requisite skill for students who use braille.  Should all students who use braille receive instruction in the use of the slate and stylus?  At what age or grade level should this be introduced?  What are best practices in relation to instruction with the slate and stylus?   

· Research to determine why only 19.6% of students using braille in Grades 9 through 12 are learning the computer braille code.  While many barriers to mastery of the computer braille code may exist (e.g., access to instruction), it is critical that students who use braille learn the codes which are prerequisite for more advanced coursework in this field.
· Research to identify potential barriers to the routine use of e-text with speech ,          e-braille, and audio tape.  Questions about the age at which students are introduced  or have access to e-text with speech and audio tape and the role it might play in the 
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development of effective listening skills and the age at which students are introduced or have access to e-braille and its potential to increase braille reading efficiency need to be examined.  Results from such research would be helpful when considering both the allocation of resources and the focus of provincial resource centres providing academic and leisure materials to students.

· Research to identify the reasons for the infrequent use of JAWS by students who have always used braille as their primary learning medium.  Do these students have access to JAWS along with the other braille technology assigned?  Are students who are learning braille (i.e., those losing vision or newly blinded) using JAWS to provide more efficient access while they are learning braille?  Screen reader technology offers increased access to an array of print material and should be viewed as an important access tool for all students who are blind or visually impaired.

· Survey of parents of students who use braille to identify factors that would encourage parents to learn braille.  Given the positive correlation between student reading rate and parent’s knowledge of braille, parents need to be encouraged to learn braille and use it routinely in the home as is typically the case for students who read print.  Timely access for parents to braille instruction and to the use of braille production devices and technology is critical to supporting this process.

· Research to identify the types of services and most effective service delivery models needed to support appropriate instruction and successful inclusion of students who are blind or visually impaired living in small communities and sparsely populated areas of Canada.  Visual impairment and blindness are low incidence disabilities with an estimated incidence of .01% to .15% of the childhood population (Koenig & Holbrook, 2000; Wall & Corn, 2004).  With nearly 30% of students who read braille residing in small communities and rural areas, challenges in providing programs and services are significant.  In addition to the low numbers of students in any one geographical area served by a qualified TSVI, there is also a tremendous heterogeneity within this student population making it critical to have an array of support services for the TSVI.  
· Research to identify all areas of the country that have TSVI’s with more than two braille students assigned to their caseload.  The large number of students using braille on many TSVI caseloads is of great concern.  TSVI’s are responsible for braille literacy instruction but also most of the other components of the Expanded Core Curriculum for students who are blind or visually impaired.  Itinerant TSVI’s throughout Canada report having caseloads which are too large, hence, limit their capacity to provide the level of direct instruction needed to address the Expanded Core Curriculum for students who are blind or visually impaired in addition to the requirements of the regular curriculum {MacCuspie (2002); Nobel (2006)}.  Each province in Canada needs to develop a program evaluation process used to routinely assess the appropriateness and quality of programming being provided to students who are blind or visually impaired in the inclusive school environment.
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Conclusions
This research study was intended to gather information about the estimated 678 Canadian school-aged students who use braille.  There is a low prevalence of visual impairment and blindness in the school-aged population, and they are widely distributed across the provinces.  Hence, little is known about these students.  In the past, information has been difficult to obtain, particularly as more than 70% of students who read braille are educated in the public school system with their same-aged peers who are sighted.  There are also a number of very significant issues currently relevant to the use of braille by students in Canada.  The results from this study will provide researchers with valuable information upon which to design future research projects.  This information can assist educators to build on their successes and to design new and revised programs to address instructional areas needing specific attention.  Finally, using this research data, administrators can identify baselines upon which to measure their efforts to evaluate current programs and services for students who use braille.  

Teachers of students who are blind or visually impaired from across Canada have contributed to this research effort.  Their desire to participate in research and benefit from its potential to improve the quality of education for the students they serve is commendable.  This research will be the basis for numerous articles designed to share ideas and suggestions, produce critical information to decision makers involved in this area of special education, and identify numerous research questions that need to be pursued.  
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