L. Penny Rosenblum, Ph.D. — Assuring Accurately Produced Braille for Youth Who are Braille Reader
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As We Walked the Beach at GITWL 2009 We 
Wondered …
· Who prepares math materials for learners who use braille and what are their qualifications?
· How are math materials prepared for learners who use braille?
· What is the quality of the math materials being prepared for learners who use braille?
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In Spring 2010 We Conducted a Study
We recruited participants who:
· Had prepared math materials for students in grades K-12 using Nemeth code.
· Had prepared  math materials within the last 3 years.
· 
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Our Participants…
· Completed an online demographic survey
· Completed, in hard copy braille, at least one of five math worksheets
· 1st grade
· 3rd grade
· 5th grade
· Algebra
· Geometry
· Completed an online transcription survey
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Demographic Data are Reported in Rosenblum & Herzberg, 2011
· Gender (n=166)
· 160 Female
· 6 Male
· Years Preparing Math Braille Materials (n=166)
· 37 1-3 years
· 39 4-6 years
· 31 7-10 years  
· 21 11-15 years 
· 38 16+ years
· Job Role (n=166)
· 80 TVIs
· 23 Transcribers & Paraprofessionals
· 46 Transcribers
· 17 Paraprofessionals
· Quality of materials (n=162)
· 30 Excellent
· 109 Good
· 21 Fair
· 2 Poor
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1st Grade Worksheet (n = 32)
· Worksheet contains 27 single digit addition problems set up as a “game.”
· The first square on the game board says "START" and the last says "HOME FREE.”
· There is a "hint" box that says "Thinking Helps."  
· Three pictures are on the game board that don't tie to the game.
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3rd Grade Worksheet (n=22)
· A simple word problem
· Two-digit addition spatially aligned problems 
· A problem where the student has to mark a temperature on a thermometer
· A problem where the student shows time on a clock
· A problem where a square needs to be identified 
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5th Grade Worksheet (n = 21)
· This worksheet is titled “Triangles and Quadrilaterals” and contains 12 problems.  
· The first 9 problems have shapes, and students must classify the shapes and/or find the missing angle.  
· The final problem shows a flag and asks students to classify colored parts of it. 
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Algebra Worksheet (n = 18)
· The title of this worksheet is “Skills Practice: Writing Equations in Slope-Intercept Form.”
· 3 problems contain graphs that show lines on a coordinate plane.  
· For the other 8 problems students must write equations with the given information.
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Geometry Worksheet (n = 15)
· The title of the worksheet is “Geometry Practice.”  
· Worksheet contains a title, directions, and six unnumbered problems.
· The first two problems require an understanding of rotation. 
· The other four problems require the calculation of area and/or perimeter for trapezoids and triangles.
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Coding Categories
· Literary
· Nemeth
· Literary and Nemeth
· Formatting
· Tactile graphics, including labels and keys
· Transcriber’s Note
· Other
· Addition of material not on the worksheet
· Comments from the researcher(s)
· Miscellaneous
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Demographics of Worksheet Participants (n=59)
· Professional Role
· TVI (n=18)
· Transcriber & Paraprofessional (n = 9)
· Transcriber (n=22)
· Paraprofessional (n=10)

· NLS Certification
· Not certified (n=35)
· Certified literary only (n=17)
· Certified literary & Nemeth (n=5)
· Certified literary, Nemeth & textbooks (n=1)
· Certified literary & textbooks (n=1)
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	Worksheet
	N
	NLS Cet.
	Not NLS Cert.
	TSVI
	Trans.
	Para. / Trans.

	First
	32
	10
	22
	10
	7
	7

	Third
	22
	12
	10
	6
	10
	2

	Fifth
	21
	12
	9
	4
	9
	4

	Algebra 
	18
	8
	10
	6
	6
	3

	Geometry
	15
	8
	7
	4
	8
	0
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Preparing the Worksheets
For the 107 worksheets
· 86 (80%) were prepared with braille translation software
· 103 (96%) were visually proofread
· 55 (51%) were produced in under 30 minutes
· 22 (20%) had at least one transcriber’s note
· Only 7 graphics were omitted
· Most graphics were produced using collage
· Graphic placement varied as did number of graphics on the page
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Table Mean Error Rates
	Grade
	Literary
	Nemeth
	Literary & Nemeth
	Formatting
	Tactile
Graphics

	First
	0.78
	5.22
	1.72
	1.35
	N/A

	Third
	1.29
	0.84
	4.00
	2.50
	2.57

	Fifth
	0.67
	1.80
	1.62
	7.24
	5.52

	Algebra
	1.00
	4.22
	2.22
	4.39
	2.89

	Geometry
	0.40
	N/A
	0.93
	2.73
	9.33



Slide 17
Patterns of Errors
· Addition of words and punctuation signs
· Omission of words and punctuation signs
· Use of literary numbers instead of Nemeth numerals
· Not using the punctuation indicator between a number and the period when numbering problems
· Inconsistent or incorrect formatting of headings and directions
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Statistical Differences:  NLS Certification
· 50 of the 107 worksheets were prepared by a participant with 1 or more NLS certifications
· T-tests were conducted to determine if statistical differences existed between the number of errors on the transcriptions of participants who were NLS certified and those who were not certified. 
Literary elements
· 3rd grade: t (11.17) = -4.20, p < 0.01
· Algebra: t (14.03) = -2.14,  p < .05
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Statistical Differences:  NLS Certification
· Formatting
· 1st grade: t (28.5) = -2.38, p < .05
· 5th grade: t (17.5) = -2.251, p < .05
· Algebra: t (11.5) = -5.26, p < 0.01
· Geometry: t (12.79) = -6.74, p < 0.01
· These differences may be explained by NLS’s rigorous requirements for literary braille certification. 
· The correspondence course and production of a 
35-page manuscript provide intensive practice in transcribing and proofreading literary materials. 
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Statistical Differences: Job Role
Literary
· 3rd grade:  F(17) = 6.39, p < .05 
· The transcribers were more accurate than the TSVIs and paraprofessionals-only groups.
· Algebra:  F(14) = 6.53, p < .01
· The transcribers were more accurate than the paraprofessional-transcribers.
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Statistical Differences: Job Role
Formatting
· 5th grade:  F(17) = 4.58, p =.016  
· No significant differences between groups.
· Geometry: F(12) = 11.40, p = .002
· No significant differences between groups.
· Algebra:  F(14) = 6.77, p = .001
· The transcribers were more accurate than the TSVIs.
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Statistical Differences:
Job Role: Tactile Graphics Labels
· 3rd grade:  F(17) = 6.60, p =.004
· Transcribers were more accurate than the paraprofessionals.
· The paraprofessionals were more accurate than the paraprofessional-transcribers.
· The TSVIs were more accurate than the paraprofessional-transcribers.  
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Next Steps
· An in-depth study to evaluate the search patterns and cognitive strategies that tactile readers use when completing tasks that include a tactile graphic
· Mechanisms to provide on-going training to professionals in varying roles
· An in-depth study to examine the impact of tactile graphic “errors” on accessing information and completing tasks accurately
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Youth with Visual Impairment Share Their Experiences with Braille and Tactile Graphics  OR What do we know, let’s ask THEM!
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Our Questions
· Do students who are tactile readers have access to tactile graphics in mathematics and science classes?  
· Do students who are tactile readers have input into the preparation of the tactile graphics they receive?
· According to students, what qualities comprise a “good” tactile graphic? 
· Can students who are tactile readers accurately locate and identify requested information in tactile graphics?  
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Graphics Used in the Study
Microcapsule
Computer
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Graphics Used in the Study
Collage
Thermoform
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Participants
· Gender
· 4 male / 8 female
· States represented 
· TX, AZ, CO, IN, OH and MI
· Grade in School
· 6th, 7th &  8th grade = 4
· 9th & 10th grade = 3
· 11th & 12th grade = 5
· Eye Conditions
· Leber's Congenital Amaurosis = 4
· ROP = 2 
· Septo-optic dysplasia = 2
· Other = 4
· Educational Placement
· 11 public / 1 specialized
· Math Level
· 9 on grade level / 1 below / 2 above
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Access to and Exploring Tactile Graphics
· Participants rarely did not have braille and graphics
· Method of exploration varied:
· “I look for a title, and then I look for a key. I make sure to explore all parts of the page as much as I can. Some graphs are harder than others. I explore as much as I can from left to right and top to bottom.  I look at the axis if there are different axes. I look at labels.” [9th grader]
· “Generally I take a general look at it.  [Look at] what's its shapes and lines.  After that I'll check out the key and the questions that go with it.  I will look at the title if it is relevant or I am confused.” [9th grader]
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When the Graphic is Not Available
· Reactions varied among participants from
· “I hate that!!! ... I like to see what is going on. I am clueless if I have to have someone read it to me. I have to read it myself to help my understanding.” (8th grader)
· “I really don't care because I'm still able to participate in the assignment and I still get the job done.”  (9th grader)
· Alternatives to getting the information: 
· asking a sighted person for a verbal description
· asking someone to draw the graphic on the spot
· gaining access at a later time 
· completing an alternative assignment
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What Makes a Good Tactile Graphic?
· Clarity was the number one answer
· “A good tactile graphic has all the important parts labeled clearly with a different texture for each part.  It needs to be easy to figure out. A key is very central with all the different textures labeled.  Make sure it is on good sturdy paper … A bad tactile graphic is on flimsy paper or the lines aren't raised enough or [there is] not enough info on the key.” (10th grader)
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Microcapsule Paper: Map
· 11 out of 12 looked at the title first
· 10 out of 12 identified that there were 9 countries
· All 12 reported the key was clear but 2 participants questioned “TD” for Chad.
· Identifying countries:
· All 12 said Sudan was north of Egypt
· 11 out of 12 said Chad was south of Libya
· 5 out of 12 said Djibouti was the smallest country
· Recommendations:
· Delete lead lines to smaller countries
· Place the key next to the map, not on the preceding page
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Computer Generated: Bar Graph
· 8 out of 11 looked at title first.
· 8 out of 11 identified 4 lunch choices on x-axis.
· When asked how many students at a specific grade ate a food, answers were most often reported in a range.
· Participants reported having 3 bars (6th, 8th and 10th graders) next to each other and of the same texture was not tactually clear.
· Participants reported having the names of lunch choices divided across lines was confusing.
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Thermoform: Line Graph
· 8 out of 11 looked at the key first.
· 5 out of 10 thought the 3 line textures were clear.
· Participants reported a range in most cases when asked how many travelers went to a destination.
· Several participants reported answers for other lines (e.g., less than 10 million when the answer was 62 million).
· Recommendations:
· Use tactually distinctive lines
· Don’t use thermoform
· Spread the lines out
· Add symbols on the lines to designate years
· Present the data in a bar chart for clarity
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Collage: Guitar
· 8 out of 12 looked at title before graphic.
· 11 out of 12 identified the guitar as having 5 labeled parts.
· Participants were provided an APH disposable ruler.
· Participants demonstrated a high level of inaccuracy when asked to measure parts of the guitar.
· A few participants had recommendations about the placement of a lead line and/or braille label.
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We Need to Learn More …
· Youth in this study preferred the collage or fused graphic, but this could be due to the content.  
· Youth were inaccurate with measurement tasks, and this may be due to unfamiliarity with the ruler.
· As an aside, many youth did not know the role of the people working with them at school.
· As an aside, youth often questioned if they were doing a task properly.
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Our Current Project
· Grant: University of South Carolina Upstate
· Course open March 1 to April 15, 2014
· Develop a pilot course designed to refresh participants about Nemeth, formatting & tactile graphic.
· Participants have completed a pre-test, 3 modules, and a post-test.
· Participants are completing a follow-up survey.
· We are currently beginning follow-up interviews.
· We hope to use this pilot to apply for a larger grant.
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Module Content
· Nemeth
· English letter indicator, linear problems, spatial problems, omissions and transcriber’s note
· Formatting
· Page numbering, worksheet layout, headings
· Tactile Graphics
· What is and when to use a tactile graphic, preparing a tactile graphic, simplifying a tactile graphic
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Structure of Each Section
· Content is presented in small chunks
· Self-assessment through true-false questions embedded
· Section quiz to measure mastery
· Optional writing assignment with a feedback file
Slide 40
A Few Thoughts Shared with Us
· I did not mean to move through it in two sittings but I was so involved in what I was learning I could not make myself stop.  I have gained a lot of knowledge through this course.
· [bookmark: _GoBack]Your course has amazing potential! I really liked going through it and learning the information beyond the code book and math intro course book. Thank you for opening it up.
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A Few Thoughts Shared with Us
· I have been doing Braille for 13 years now. I am a Literary Certified Braillist. I have never had any formal training in Nemeth therefore this class is a true blessing to me.  I have mostly acquired my knowledge in Nemeth from student brailled text books and cheat sheets that I have acquired along with the Nemeth Braille Code for Mathematics and Science Notation book that I own. The literary Braille Certification course I took barely touched on Nemeth and just gave a slight overview of some math.   So I am really learning a lot from this course and I am so appreciative of this opportunity.  
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We would love to hear from You! 
Dr. L. Penny Rosenblum
rosenblu@u.arizona.edu
520-621-1223
Dr. Tina Herzberg 
therzberg@uscupstate.edu
864-503-5572
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