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Managing Editor and President's  
Message 

 
 
Where two hats has many challenges, especially 
finding time to manage two job's responsibilities.  
Therefore, I have decided to combine the 
"Managing Editor" and "President's" messages 
for this issue.  With this issue, we continue to rely 
upon the wonderful authors who have provided 
us with superb articles in a short amount of time. 
In this issue, we have an article on Inquiry Based 
Science Education by Drs. Tiffany Wild and Mar-
gilee Hilson. This article is a summary of their 
wonderful DVI Showcase session at the 2013 
CEC Convention and Expo in San Antonio.  DVI 
is going to strongly urge our presenters to write 
summaries of their presentations in the future to 
share with the general membership via the 
DVIQuarterly. 
 
Within this article, we have an excellent article by 
Dr. Paula Conroy, Mark Davis, and Randy Witte 
as they conducted field research on a recrea-
tional ski program for students with visual impair-
ments.  We have a medical summary of Reti-
nopathy of Prematurity by Jennifer Lynn, a stu-
dent from The Ohio State University. We plan to 
include this type of short "issue brief" on eye dis-
eases and disorders in the future as informational 
items for teachers and parents.  Lastly, we have 
included an article by Kate Mozingo on her 
unique perspective as a parent of a child with vis-
ual impairments and a student in a TVI program.  
We truly believe that this is a unique collection of 
articles for the membership to enjoy. 
 
As the President of DVI, I am proud of the mem-
bers who are supporting our efforts to get "caught 
up" with the DVIQuarterly. We want to thank each 
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 and every author who has provided us with ma-
terial.  But we still need more so please submit 
your 2-4 page articles to me for review.  We are 
also accepting ads that we will publish for free in 
the issues to come. 
 
The DVI Board is working steadily to finish the 
year strong.  Adam Wilton, the chair of the Web-
site Ad Hoc Committee, is working to have our 
new website up and running in the next month.  
We will be completing our 2014 elections in No-
vember so look out for your ballot!  We have a 
strong slate of candidates but we need your 
votes! We are also going to be starting the proc-
ess of looking for a new editor for the DVIQuar-
terly.  If you are interested, please let us know! 
 
As always, I am proud to be a part of the DVI 
family.  I truly believe it is a family and that we are 
all working for one common goal: to support each 
other and thereby help "our" students and clients.  
Together, we do amazing things! 
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Inquiry-Based Science Education 
 

Tiffany Wild, PhD and Margilee Hilson, PhD 
The Ohio State University and Columbus 

City Schools 
 

What is Inquiry-Based Science Education? 
Inquiry-based education starts with the 

natural curiosity of a child. As children try to make 
sense of the world through asking questions, 
making observations, trying things out, organizing 
their observations, and eventually explaining what 
they have seen, they are engaged in inquiry 
(Annenberg, 2012). Teachers can help students 
turn the initial playfulness of pursuing points of 
curiosity into focused learning and problem-
solving episodes by helping students learn how to 
systematically record and interpret data. When 
educators design science classes to be inquiry-
based, students may engage in scientific activi-
ties much like working scientists. As per The Na-
tional Research Council: 

Inquiry refers to diverse ways in which sci-
entists study the natural world and propose 
explanations based on the evidence…It re-
fers to the activities of students in which 
they develop knowledge and understanding 
of scientific ideas, as well as an under-
standing of how scientists study the natural 
world.  (NRC, 1996, p.2) 
In short, inquiry is asking questions and an-

swering them with evidence that has been col-
lected. Inquiry is the process by which science 
moves forward. It is a way of thinking and learn-
ing about how the natural world works.  

Understandings of science inquiry 
represent how and why scientific knowledge 
changes in response to new evidence, logi-
cal analysis and modified explanations de-
bated within a community of scientists.  
(NRC, 2000, p. 21) 
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    What does an inquiry-based class-
room look like? 

Inquiry-based science classrooms are stu-
dent-centered. The teacher’s desk would not be 
found front and center in the room; rather, it 
would likely be off to one side. Multi-use work ta-
bles/areas would be evident with student investi-
gations in various levels of completion on them. 
The room would be well-stocked with supplies 
such as resource books, measurement tools 
(balances, meter sticks, etc.), observation tools 
(hand lenses, microscopes, etc.), and recording 
supplies (paper, colored pencils, etc.). Students 
would have free access to the supplies during 
their investigations.  

The students would be seated in groups to 
facilitate conversation and collaboration. A class-
room visitor would overhear students asking 
questions and making plans for solving problems. 
In their conversations with each other, students 
would explain and justify their thinking using evi-
dence collected from their own investigations as 
well as data from the work of classroom col-
leagues. While the students worked, the teacher 
would be observed moving from group to group 
asking students probing questions, suggesting re-
sources, or linking students’ work to previous 
classroom discoveries. Before independent stu-
dent work time, an observer might see the 
teacher facilitating a discussion about safety pa-
rameters of the investigations or summarizing the 
previous day’s work. After the work time, the 
teacher would assist students in linking their per-
sonal data to the “big ideas” in science and sup-
ply the technical science vocabulary for the stu-
dents’ discoveries. 

What do inquiry lesson plans look like? 
A lesson plan format known as the 5E 

model has been widely used to plan inquiry-
based science lessons. This plan has been used 
since the early 1960’s and has been revised and 9 



validated by many researchers (Llewellyn, 2002). 
The Es are: Engage, Explore, Explain, Elaborate, 
and Evaluate.  In the Engagement phase of the 
5E model, the teacher’s role is to focus the stu-
dents by introducing the topic. How will you get 
the students excited about your plan? Will you tell 
a story, show a short clip from YouTube, or bring 
in a speaker? Explore is one of the student inves-
tigation parts of the model. Students are encour-
aged to work collaboratively to construct empiri-
cally-based concepts using the provided materi-
als. Explain is the next E. In this step, students 
share their discoveries with the class and explain 
their learning using evidence. Teachers support 
the new learning by scaffolding the student ex-
periences into scientific concepts and terminol-
ogy. Elaborate, the next E, is the second part of 
the model in which students investigate. They 
may investigate a question of their own that sur-
faced during the Explore phase or the teacher 
may ask the student to extend their new knowl-
edge by making connections to the real world. 
For example, if the students have been exploring 
sinking/floating of small household objects, the 
teacher may ask the students to use that informa-
tion to create a boat out of craft sticks that could 
carry a load of 100 pennies. What properties 
were discovered during Explore that could sup-
port the design of a practical application? The last 
E is Evaluate. Evaluation should occur throughout 
all portions of the 5E in formative assessment for-
mats such as probing questions, notebook check-
ups, or observations using checklists or rubrics. 
Summative evaluation provides a measure of clo-
sure to a unit of study. Students may be required 
to produce a product, demonstrate a process, or 
display content knowledge through a paper and 
pencil test.   

A sample written lesson plan is provided at 
the end of this introduction and includes stan-
dards from both the Mathematics and English 10 



Language Arts Common Core Curriculum. 
Inquiry-Based Research 

Research utilizing inquiry-based in-
struction has been found to be beneficial 
(Wise, 1996).  Studies have documented 
increases in test scores, greater confi-
dence, increases in learning, and ability to 
overcome misconceptions (Geir, Blu-
menfeld, Max, Krajcik, Fishman, Soloway, 
and Clay-Chambers, 2008; Brickman, Gor-
mally, Armstron, & Hallar, 2009; Michael, 
2006).  Similar results have been found for 
students with disabilities. Lynch, S., Tay-
mans, J., Watson, W., Ochesendorf, R., 
Pyke, C., & Szesze, M.  (2007)  found that 
inquiry-based instructional techniques were 
beneficial for students with disabilities. Simi-
larly, Mastropieri (2005) found that students 
with disabilities benefit from an inquiry-
based instructional method in the science 
curriculum. Inquiry-based instruction tech-
niques can facilitate the efforts of regular 
education teachers as well as specialists in 
making appropriate modifications based 
upon the needs of the student. Less behav-
ior problems tend to result from the use of 
this teaching process. 

 Wild and Paul (2012) reported that science 
teachers utilized inquiry-based methodologies in 
61.1% of the classrooms which contained visually 
impaired students. Research on curriculums that 
utilize inquiry-based methodologies have been 
found to be beneficial for students with visual im-
pairments (Erwin, Perkins, Ayala, Fine, & Rubin, 
E, 2001; Wild & Trundle 2010a; 2010b; and Wild, 
Hobson, & Hilson, 2012). While the number of 
studies for students with visual impairments is 
low, the benefits that have been reported support 
 
 the use of inquiry-based methods in the class-
room. 
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Resources 

Annenberg Learner video workshop Learning Sci-
ence Through Inquiry http://
www.learner.org/workshops/inquiry/
videos.html# 

Brickman, P., Gormally, C., Armstron, N., & Hallar, 
B.  (2009).  Effects of inquiry-based  

learning on students’ science literacy skills 
and confidence.  International Journal for 
the Scholarship of Teaching and Learning 3
(2). 

Bass, J., Contant, T. & Carin, A., (2009). Teaching 
science as inquiry.  Upper Saddle River, New  

Jersey: Pearson Merrill Prentice Hall. 
Erwin, E., Perkins, T., Ayala, J., Fine, M., & Rubin, 
E.  (2001). “You don’t have to be sighted to  

be a scientist do you?” Issues and out-
comes in science education.  Journal of Vis-
ual Impairment & Blindness. 95(6),  338-
352. 

Geier, R., Blumenfeld, P., Marx, R., Krajcik, J., 
Fishman, B., Soloway, E., Clay-Chambers, J.   

(2008).  Standardized test outcomes for stu-
dents engaged in inquiry-based science 
curricula in the context of urban reform.  
Journal of Research in Science Teaching 
45(8), 922-939.  

Llewellyn, D. (2002). Inquire within: Implementing 
inquiry-based science standards. Thousand 
Oaks, CA:  CorwinPress,Inc. 

Lynch, S., Taymans, J., Watson, W., Ochesen-
dorf, R., Pyke, C., & Szesze, M.  (2007).  

Effectiveness of a highly rated science cur-
riculum for students with disabilities in gen-
eral education classrooms.  Exceptional 
Children. 73(2), 202-223.  

 
 
Mastopieri, M.  (2005).  Margo mastopieri on sci-
ence education and students with  12 



disabilities.  In Carin, A., Bass, J., & Con-
tant, T. (Eds.), Teaching science as inquiry 
(pp. 287-288).  Upper Saddle River, New 
Jersey: Pearson Merrill Prentice Hall. 
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Teacher Educators, Clearwater, FL. 
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educational practices for students  
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Wise, K.  (1996).  Strategies for teaching science: 
what works?  Clearing House, 69(6), 337-445.  
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Sound Science 

3rd grade Ohio Science standard 
addressed:  
Heat, electrical energy, light, sound, and 
magnetic energy are forms of energy. There 
are many different forms of energy. Energy is 
the ability to cause motion or create change 

Science and Engineering Practices: 

 Asking questions and defining problems 
 Planning and carrying out investigations 
 Obtaining, evaluating and communicating 

information 

Common Core Math practices addressed: 

 Construct viable arguments and critique 
the reasoning of others. 

 Attend to precision 
 Model with mathematics 

Common Core ELA standards addressed: 

 Determine the meaning of general academic 
and domain-specific words and phrases in a 
text relevant to grade 3 topics or subject areas. 

 Ask and answer questions to demonstrate 
understanding of a text, referring explicitly to 
the text as the basis for the answers. 

 

What is the teacher doing? Thinking and Doing What is the student 
doing? 

 Collecting materials and 
books 

Materials: Present a collection of 
materials that make sound: tuning 
forks, metal bowls and spoons, 
long-neck glass bottles of water 
and metal spoons, bells, caruga 
tubes, toy musical instruments, 
water whistles, rubber bands and 
boxes, meter sticks, stethoscope, 
timers, shakers (plastic bottles 
with sand, marbles, metal 
washers, etc. inside), wooden 
spoons, dowel rods 
 
Safety Caution: glass objects may 
be broken if struck too hard 

 

 Play the sound bites one at a 
time 

 Facilitate the sharing of the 
possible sound sources 

 Suggest that organisms and 
objects make a variety of 
sounds, but that the students 
will now have an opportunity 
to directly explore sound 
making objects to discern 
how the sounds are made.  

Engage: play a “sound effects” 
recording and challenge the 
students to imagine what the 
sounds are and how they might 
be made.  
 

 Write what made each 
sound on a sticky memo 
note 

 With a partner, sort the 
memo notes into 
categories 

 Share the categories with 
the whole class 

 With a partner, create a 
chart using memo notes 
& label the categories 
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Possible productive 
questions: 

 I wonder if the sizes of the 
tuning fork make a 
difference. 

 How long do the bowls ring 
when you strike them with 
the spoon? The paint brush? 

 Why do the glass bottles 
sound different from each 
other? 

 What if you put the timer 
inside of a box or under a 
bag of water, does it sound 
the same? 

 How can sound be used for 
safety?  

Explore: Distribute the choice 
menu and allow students several 
class periods to interact with the 
materials. It may be desirable to 
limit the number of choices 
available at one time to four 
stations. This will encourage 
deeper exploration. It may take 
several class periods to offer all of 
the choices for exploration. 
 

 Investigate tasks at 
stations. 

 Take notes in science 
notebook 

 Draw diagrams and 
images to record findings 
in science notebooks. 

 Discuss work with peers 
while investigating.  
 
 

Key concepts and 
vocabulary: 

 Sound is made through 
vibration 

 Sound can vary in pitch (high 
or low) and volume (loud or 
soft) 

 Sound is a form of energy 
that can be put to work 
(sonar, echocardiograms, 
ultrasound, surgery, etc.) 

 Sound travels best through 
solids, next best through 
water and least best through 
air 

 Sound can be used as a 
signaling system for animals 
as well as people (bats, 
whales, warning bells) 

Explain: Have a class debriefing 
in which students share the 
findings of their investigations. 
Create a list of evolving concepts 
and terms. Listen for student 
evidence to introduce the words 
vibration, energy, volume and 
pitch. Refer students to nonfiction 
texts for corroborating evidence of 
their findings. 
. 

 Research in non-fiction 
books to find supporting 
evidence. 

 Record text evidence in 
their notebooks using a 
colored pencil next to 
their own experimental 
findings. 
 

Additional questions: 
 How is the object making 

sound? 
 How can you change the 

sound? 
 Document if you can see, 

feel, smell, or taste the 
sound. 

Elaborate: Have students return 
to their investigations and select 
one investigation to present as a 
poster in a gallery walk. The 
posters may contain a variety of 
visual representations: t-chart, 
flow chart, Venn diagram, 
photographs, drawings, or 

 Focus on one of the 
exploration choices to 
explore in depth. 

 Create a poster detailing 
their investigation listing 
questions, actions and 
results. 

 Posters should include 
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persuasive summary.  procedures, diagrams, 
data, and conclusion.  

Model how to ask questions 
of the student presenters. 

 I see that your data suggest, 
xyz, did anyone else find 
that? 

 How did you determine….. 
 Which text materials did you 

use to support your findings?  

Evaluate: Review student poster 
presentations 

 Students question each 
other during 
presentations 

 Students explain and 
justify their findings with 
evidence. 

 

Sound station materials 

Tuning forks 
 
Safety caution: tuning 
forks should be struck on 
the bottoms of shoes or 
other hard rubber surface 
NOT on the ground or 
desk tops; they might 
shatter. 

6 long neck glass soda pop 
bottles with varied amounts of 
water in each (food coloring in 
the water may assist in seeing 
the levels), metal spoons, 
wooden spoons 
 
Safety caution: glass bottles 
may break if struck too hard. 
Close monitoring will be 
necessary. 

Set of hand bells with different 
pitches 

Assorted metal bowls, 
metal spoons, paint 
brush, wooden spoons, 
plastic spoons –Students 
should strike the bowls 
and listen to the sounds. 

Meter sticks- hold one end of 
the meter stick firmly on the 
table and extend the rest of the 
stick off of the table. Twang the 
end hanging off of the table and 
listen. Move the stick while it is 
vibrating to change the pitch. 

Plastic bottles each filled with a 
different substance such as: sand, 
marbles, metal washers, un-popped 
popcorn. 

Toy musical instruments, 
xylophone, cymbals,  
maracas, etc. 

Stethoscopes and prepackaged 
alcohol wipes.  
 
Safety caution: students must 
wipe the ear buds of the 
stethoscopes after each use. 

Kitchen timers, shoeboxes, 
newspaper, zipper bags of water. 
Listen to the timer then try it inside 
of the shoebox, stuff the box with 
newspaper and re try, hold the timer 
under a bag of water and retry. The 
goal is to discover that sound 
travels best through solids, then 
liquids, then air 

Assorted sizes of rubber 
bands, assorted sizes of 
containers (metal and 
plastic and cardboard). 

Sets of disposable ear plugs 
 
Safety caution: ear plugs are to 
be used only once and then 

Plastic cups strung together with 
lengths of string. 
One person holds a cup to their ear, 
and the other person holds their cup 
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Stretch the rubber bands 
around the containers and 
pluck them to hear 
sounds.  

thrown away to their mouth and talks, stretch the 
string taunt for best transmission. 

Metal coat hangers with a 
string tied on the opposite 
sides of the bottom. Hold 
the strings and bang the 
hangers into tables, 
chairs, etc. and listen to 
the sound. Next, wrap 
each string around a 
finger, stick the fingers in 
your ears and repeat 
banging the hanger onto 
assorted surfaces. The 
sound will be greatly 
magnified. 

Assorted sizes of caruga tubes- 
whirl them around in the air to 
produce sound 
 
Safety caution: Make sure that 
adequate space is available for 
swinging the tubes so that 
students do not harm each other 

Assorted sizes of PCV pipe to 
thump. If smaller pipes are inserted 
into a larger pipe, the pitch can be 
modulated by sliding the smaller 
pipe back and forth while thumping 
the whole apparatus. 
 
See this You Tube video: Blue Men 
Drum Bone 
http://www.youtube.com/watch?v=a
EWEHJuowLA&feature=related 
 

 

Optional task cards for students. 

Can you make sounds with the 
materials provided? Record on a T-
chart what you used and how you 
made the sound. 

How many ways can you 
change the sounds that 
objects make? Record what 
you did and how the sound 
was different. 

Does sound travel better 
through air, water, or solids? 
Prove what you think and 
write a persuasive 
summary. 

Gather four items that make sound 
and rank them on a flow chart; label 
your ranking method. 

Get a timer, what can you do 
to make the sound louder? 
Softer? Compare your results 
to someone else’s and make 
a comparison chart. 

Do rubber bands make the 
same sound? Prove what 
you think. Find supporting 
evidence in a book. 

What if you could not hear as well 
as everybody else? Put ear plugs in 
your ears and repeat one of the 
activities. How was your experience 
different or the same? Record your 
findings on a Venn diagram. 

What sounds can you hear 
inside of your body? Does 
everyone’s body make the 
same sounds? Make a table 
to show what you found out. 

How do caruga tubes make 
sound? Draw a diagram to 
show your thinking. 

 

http://www.youtube.com/watch?v=aEWEHJuowLA&feature=related
http://www.youtube.com/watch?v=aEWEHJuowLA&feature=related
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Report on the Unified English Braille 
Transition Plan 

 
By Derrick Smith 

 
On October 16, the Braille Authority of North 
America (BANA) hosted a meeting of 48 dele-
gates representing 31 organizations from the 
braille community in a "UEB Transition Forum" in 
Louisville, KY.  The forum was a full day event to 
discuss and provide guidance to BANA on the 
UEB transition plan. DVI was invited to participate 
and I attended on behalf of the organization. 
However, there were multiple members of DVI 
representing other organizations in attendance 
also. 
It was a very busy day as we discussed the is-
sues related to the using, learning, teaching, and 
production of the new braille code.  There were 
many "take-away" messages from the meeting 
that I would like to share with the Division. 

The transition to the UEB will not happen over-
night! The consensus of the delegates was 
that January 2016 would be a reasonable 
date for an official "beginning" of the imple-
mentation plan. This will be discussed and 
an official date will be selected by BANA at 
their meeting on November 6-8. 

Books written in English Braille-American Edi-
tion (EBAE) will not disappear off the book 
shelves overnight. Students and adults will 
still have access to these materials as we 
transition. However, publishers will most 
likely start creating all new books in UEB 
and only print EBAE materials upon special 
request. 

Training will be critical to the success of this 
transition. Each set of professionals (in-
service TVIs, pre-service TVIs, transcribers, 
technology vendors, etc.) will have its own 
timeline for training and professional devel-
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opment needs. 
It will take many years to move completely to 

UEB, thus professionals will need knowl-
edge of both EBAE and UEB (along with 
Nemeth). 

There is a great need for instructional materi-
als for both professionals and students. 
Other English-speaking countries have al-
ready created some materials that can be 
found on the BANA website 
(www.brailleauthority.org). 

There is a great need for research on when 
and how to transition students to UEB. 

There were many other topics discussed at the 
meeting that DVI will be providing information on 
in the future. But for now, we would like to begin 
with a formal overview of the major literary braille 
changes from EBAE to UEB. The next article was 
provided to DVI from BANA for publication with 
the DVIQuarterly. However, it can also be found 
at the BANA website, along with many other re-
sources. 
Please be looking for more articles, resources, 
and discussions in the coming issues as we at-
tempt to provide supports to the DVI membership 
during this transition time. 
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OVERVIEW OF CHANGES  
FROM CURRENT LITERARY BRAILLE TO UEB 

The following is not intended as a comprehensive list of each and every difference 
between UEB and current braille. However, it covers the most significant changes 
that will be noted by the general reader of braille. 

CHANGES 

Nine Contractions Eliminated 

by into to 
ble com dd 
ation ally o’clock 

The overarching reasons for deletion of these contractions are the need for 
accurate automatic forward- and back-translation between print and braille, the 
need to allow for more symbols without creating conflicts in the code, and the 
principle of reducing exceptions to braille rules. Here are more specifics: 

• ation and ally were eliminated because they created complications in rules 
having to do with capital letters in the middle of words. 

• to, into, and by were eliminated to allow for greater consistency in usage of 
other symbols. Also, the special spacing rules closed off options for making 
new symbols. 

• com was eliminated to make room for greater flexibility in the placement 
and usage of hyphens and dashes. In current literary braille, a great deal of 
attention must be paid to the spacing of dashes etc., slowing down the 
production of accurate braille. 

• ble was eliminated to allow for unambiguous reading and writing of numbers 
wherever they occur in literary contexts. 

• dd was eliminated to allow for a single way to show the period/dot/decimal 
point even when it occurs in the middle of words or numbers. 

• o’clock was eliminated because of a problem with capitalization. The extent 
of a capitalized word indicator (double dot 6) includes only the actual letters 
immediately following the indicator. This means that the apostrophe 
terminates the effect of the double dot 6 (this rule reduces the frequency of 
the use of the capitals mode terminator). If the short-form word “o’clock” 
were fully capitalized under this rule, it would look like this: 

O’CLOCK 

,,o',,c 

which is fairly awkward, and almost as long as the spelled out word. This is 
the only contraction with this problem and is relatively infrequently used. 
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Rather than keep this unwieldy construction or make a special rule for the 
capitalization of “o’clock”, the contraction itself was eliminated. 

Changed Punctuation and Other Symbols 

The dot formations of these symbols will be different from the ones used in current 
literary braille. They were changed for various reasons, but most of the changes 
are designed so that these symbols do not require specific spacing rules as they 
currently do.  

dollar $ @s 

percent % .0 

asterisk * "9 

degree ° ^j 

single closing quotation mark ’ ,0 

dash — ,- 

long dash —— ",- 

ellipsis ... 444 

parentheses, opening and closing ( ) "< "> 

bracket, square, opening and closing [ ] .< .> 

brace (curly brackets), opening and closing { } _< _> 

paragraph ¶ ^p 

section § ^s 

transcriber’s note, opening and closing  @.< @.> 

Note that the “at” sign will be @a as it is in current literary braille, but can be 
used anywhere, including email addresses. Also, there is no longer a general 
termination indicator; termination of capitals and other effects is discussed later in 
this document. 
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Quotation Marks 

In general, quotation marks will appear as they do in current braille, except for the 
single closing quotation mark which has been changed as mentioned above. 
However, for times when it may be necessary, there will now be a way to 
represent the different kinds of quotation marks which appear in print, such as the 
directional quotes. Here are examples: 

quotation marks, nonspecific, opening and closing 8 0 

quotation marks, double, opening and closing ^8 ^0 

quotation marks, single, opening and closing ,8 ,0 

Spacing 

A, and, for, of, the, and with will no longer be joined together. They will be spaced 
apart from each other as they are in print. [Note: since the contractions for to, 
into, and by have been eliminated, these words are spelled out and spaced as they 
are in print. The “in” in into will still be contracted.] 

He ran into the cellar with the rest of a box of chocolates. 

,he ran 9to ! cell> ) ! re/ ( a box ( 

*ocolates4 

Period, Decimal, Dot, Ellipsis 

The period, dot, and decimal will always be shown as dots 256. The ellipsis is 
shown as three of these in a row. 

Therefore: 

1.5 million people will vote. 

#a4e million p w vote4 

www.loc.gov  

www4loc4gov 

The escargot is on sale for $28.50. 

,! esc>got is on sale = @s#bh4ej4 

We upgraded to version 15.2. 

,we upgrad$ to v].n #ae4b4 
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Capitalization 

Dot 6 means the next letter is capitalized (just as in current braille). 

Baton Rouge, Louisiana, U.S.A. 

,baton ,r\ge1 ,l\isiana1 ,u4,s4,a4 

A double dot 6 means that the next word (or string of letters) is capitalized (just 
as in current braille). However, the double capital affects only letters and is 
terminated by a hyphen and an apostrophe. 

The sign says DANGER. 

,! sign says ,,dang]4 

We will update our SMA and then buy some new DVD’s. 

,we w update \r ,,sma & !n buy "s new 

,,dvd's4 

Her favorite movies are CHARLOTTE’S WEB and SPIDER-MAN. 

,h] favorite movies >e ,,*>lotte',s 

,,web & ,,spid]-,,man4 

A triple dot 6 means that the next passage (three or more words), is capitalized. 
To show the end of the capitalized passage, the capitals mode terminator (dot 6, 
3) is placed, unspaced, following the last capitalized word. 

The book was entitled MY LIFE SO FAR. 

,! book 0 5titl$ ,,,my life s f>4,' 

From reading his email, we could not tell if his caps lock key was stuck or if he 
meant to shout: COULD YOU PLEASE REMEMBER IN THE FUTURE THAT THERE IS 
TO BE NO RUNNING IN THE HALLS! 

,f r1d+ 8 email1 we cd n tell if 8 caps 

lock key 0 /uck or if he m1nt to %\t3 

,,,cd y pl1se rememb] 9 ! future t "! is 

to 2 no runn+ 9 ! halls6,' 

New Symbols 

Here are some of the symbols not currently available in literary braille. Some of 
these have been represented in different ways in computer braille code or in 
textbooks, but to have included them in the current base code would have caused 
conflicts. Now they will be part of our base code and can be used wherever they 
occur in literary contexts. This is not a complete list but covers the most common 
symbols. 
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backslash \ _* 

bullet • _4 

tilde ~ @9 

underscore _ .- 

equals = "7 

plus + "6 

minus − "- 

multiplication × "8 

division ÷ "/ 

angle brackets, opening and closing  
(or less than and greater than signs) 

< 
> 

@< 

@> 

dagger † @,? 

double dagger ‡ @,] 

Yellow + blue = green. 

,yell[ "6 blue "7 gre54 

Should we get tickets to see Florence + The Machine, Ke$ha, or Deadmau5—or all 
three? 

,%d we get tickets to see ,flor;e "6 ,! 

,ma*9e1 ,ke@sha1 or ,d1dmau#e,-or all 

?ree8 

All of them, please! You are the best! <3 

,all ( !m1 pl1se6 ,y >e ! be/6 @<#c 

Some Contractions Used More Often 

To reduce exceptions and complexity in the contraction rules, contractions that 
stand for a group of letters will be used in some cases in which they are not used 
in current braille. 

professor 

pr(essor 
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atmosphere 

atmosp"h 

reduce 

r$uce 

erase 

]ase 

renewed 

r5ew$ 

However, these contractions are not used when they carry over the two parts of a 
compound word or when they would adversely affect pronunciation: 

chemotherapy (no “mother” contraction) 

*emo!rapy 

enamel (no “name” contraction) 

5amel 

doghouse (no “gh” contraction) 

dogh\se 

hereditary (no “here” contraction) 

h]$it>y 

Grade 1 

Dots 56, currently known as the letter sign, will be called the grade 1 symbol 
indicator and will mean that the character following it is not a contraction. Dots 56 
will be used more consistently when a letter stands by itself (such as in a person’s 
middle initial). Dots 56 is not required before a single a, I, or o, which do not have 
contraction forms. 

A double dot 56 means that the next word is in grade 1, and a triple dot 56 signals 
the beginning of a passage that will not include any contractions. The grade 1 
passage is terminated with dots 56, 3. 

X marks the spot. 

;,x m>ks ! spot4 

Do not use a ? in the file name, and be sure to save it in .docx format. 

,d n use a ;8 9 ! file "n1 & 2 sure to 

save x 9 ;4docx =mat4 
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John F. Kennedy 

,john ;,f4 ,k5n$y 

The toddler sang repeatedly: “B-i-n-g-o, b-i-n-g-o, b-i-n-g-o, and Bingo was his 
name!” 

,! toddl] sang rep1t$ly3 8;;;,b-i-n-g-o1 

b-i-n-g-o1 b-i-n-g-o1;' & ,b+o 0 8 "n60 

Italics, Bold, Underline 

These also have different indicators for covering a single symbol, a word, or a 
passage. The use of word and passage indicators is intended to cut down on the 
number of individual indicators to be used. It also allows for a clear method to 
show when one letter or part of a word is emphasized as is increasingly common 
in educational material. Just like in current braille, these attributes are only meant 
to be shown when necessary for emphasis or distinction, not for visual effect (i.e., 
not as often as they are used in print). For example, if the title of a document is 
centered and in bold, the bold is not shown in braille. 

 Italics Underline Bold 

single letter .2 _2 ^2 

word .1 _1 ^1 

passage (begin and end) .7 .' _7 _' ^7 ^' 

The symbols for the endings of passages are placed, unspaced, after the last word. 

It is so loud in here. 

,x is s .1l\d 9 "h4 

I guess things are not always what they seem, she thought. 

.7,i guess ?+s >e n alw :at !y seem1.' 

%e ?"\4 

I really enjoy underlining words when I am writing. 

,i _7r1lly 5joy "ul9+ ^ws_' :5 ,i am 

writ+4 

Web and Email Addresses, File Names, Twitter Handles, etc. 

In UEB there is no need to switch into computer braille code to write these, and 
therefore no need for begin and end computer code symbols. All of the same 
symbols can be used, governed by the same rules, whether in an electronic 
address or not. 
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MeForCongress@aol.net 

,me,=,congress@aaol4net 

WilliamShakespeare: @TwitterTheatre Can it be true that you have shortened my 
plays to 140 characters? #horrifying 

,william,%akespe>e3 @a,twitt],!atre ,c x 

2 true t y h %ort5$ my plays to #adj 

"*s8 _?horrify+ 

Contractions can be used in web and email addresses without causing ambiguity. 
Short-form words (like braille, across, and tomorrow) are generally not used in 
electronic addresses because of the overall rules governing when and when not to 
use them. 

braille@aol.net 

braille@aaol4net 

brl@aol.net 

brl@aaol4net 

Numbers 

The digits are represented the same as in current literary braille. As mentioned 
above, the decimal point is dots 256. 

3,000 miles 

#c1jjj miles 

2.5 kids and a picket fence 

#b4e kids & a picket f;e 

After a numeric indicator, no contractions are used until a space or hyphen is 
encountered. 

1st floor 

#ast floor 

5th wheel 

#eth :eel 

Need2read@omgmail.com 

,ne$#bread@aomgmail4com 
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16-year-old 

#af-ye>-old 

In simple fractions, the fraction line is dots 34. For a mixed fraction, the number 
sign is repeated after the whole number. 

½ 

#a/b 

2¾ cups sugar 

#b#c/d cups sug> 

When numbers contain slashes but are not fractions, the two-cell slash is used just 
as it is when words contain slashes, and the numeric indicator is repeated after 
the slash. 

The camp counselors/mentors must be ready to respond at any time, 24/7. 

,! camp c\nselors_/m5tors m/ 2 r1dy to 

respond at any "t1 #bd_/#g4 

If there is a colon, dash, or hyphen in the middle of a number, the numeric 
indicator is repeated after the symbol, because these symbols stop the effect of a 
numeric indicator. 

It’s 2:30 P.M.—time to get up. 

,x's #b3#cj ,p4,m4,-"t to get up4 

The vote was 61-38. 

,! vote 0 #fa-#ch4 

There will now be a specific way to show that numbers or other symbols are in a 
superscript or subscript position. This can apply to footnote references, common 
chemical formulae, and the like. 

Her adagio2 received glowing reviews.3 

,h] adagio;9#b rcvd gl[+ reviews4;9#c 

I explained that h2o stands for water. 

,i expla9$ t h;5#bo /&s = wat]4 

Accents On Letters 

In current literary braille, all accent marks are shown as dot 4 before the letter 
(except in material for teaching foreign language). In UEB, there are unique 
symbols (modifiers) to show the different print accent marks. These modifiers are 
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placed before the letter they accent and are only used in the same situations in 
which dot 4 is currently shown. Foreign language instructional material would use 
the proper accented letter symbols for that language. Examples: 

acute over letter Fiancée ,fianc^/ee 

umlaut over letter: spätzel sp^3atzel 

grave over letter: très chic tr^*es *ic  

cedilla under letter François ,fran^&cois 

tilde over letter Señorita ,se^]norita 

Formatting 

There are no UEB-Specific rules regarding placement of headings, page numbers, 
blank lines, indention, preliminary pages, reference notes, and the like. Therefore, 
the use of UEB will not cause the placement of these items to change. 

What Else 

Many additional symbols which could be encountered in literary contexts can be 
represented in UEB. For example, Greek letters, diacritics, and shape symbols can 
be shown. There are also methods providing flexibility to show other types of font 
attributes if needed. For example, words can be shown to be printed in a specific 
color or deleted (strikethrough). Items such as these may be needed only rarely 
by the general reader, but students reading their school textbooks in braille 
encounter them often. 

How Symbols Are Made 

Every braille symbol has a root. Some symbols have prefixes in addition to the 
root. A symbol can have more than one prefix, but only one root. Certain dot 
combinations are only ever prefixes, not roots. 

Prefixes: 4, 45, 456, 46, 56, 6. 

In current literary braille, the root and prefix principle is followed to some extent, 
but is not strictly observed, which can cause ambiguity and limit the ability to 
construct new symbols. For example, in current literary braille, the closing single 
quotation mark and the emphasis indicator (italic sign) do not follow the principle. 
The current single quotation mark quote is made of two characters that are usually 
roots; the single italics sign is only a prefix. 
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TIPS FOR LEARNING AND REMEMBERING  
SOME SYMBOLS AND INDICATORS 

Underline, Bold, and Italics Indicators 

These indicators have prefixes as well as roots. The prefix indicates the type of 
attribute, and the root indicates how far it extends. 

For the “begin” indicators, the prefixes are easy to remember: 

Italics: dots 46, just like the current italics 

Underline: dots 456, like the underscore in computer braille code 

Bold: dots 45—a little like a letter b (b for bold) but on the other side of the cell. 

The roots are the same for these three: 

Letter: dots 23 (looks a little like a letter sign but on the other side of the cell) 

Word: dot 2 

Passage, dots 2345 

 Prefix Symbol 
(Root) 

Word 
(Root) 

Passage 
(Root) 

Passage end 
(Root) 

italic . 2 1 7 ' 

bold ^ 2 1 7 ' 

underline _ 2 1 7 ' 

grade 1 ; 2 1 7 ' 

Generally only the passage indicators need an “end” indicator; the prefixes for the 
endings are the same as for the beginning, and the root is dot 3. 

The Accents (modifiers) 

The root for the umlaut ^3 looks like two dots across, like the umlaut in print. 

Acute and grave accents also slant the same way in braille as they do in print. 

“Cedilla below” and “tilde above” are based on the current representations of these 
symbols used in foreign language contexts. 

Where to Learn More 
Comprehensive code books and symbols lists for UEB are available 
at www.iceb.org 

Samples of material using UEB are available from www.brailleauthority.org 

(Last updated March 11, 2013) 
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Investigation of a Recreational Ski 
Program on Individuals who are Visu-

ally Impaired 
 

Paula Conroy, Ed.D., Mark G. Davis, 
Randy Witte 

 
 The importance of physical activity and fit-
ness for blind and visually impaired individuals is 
well-documented. Research has shown that indi-
viduals who are blind and visually impaired dis-
play lower physical activity levels than sighted in-
dividuals in general. This is for several reasons, 
including (but not limited to): lack of access to 
sports experiences, lack of trained instructors, 
lack of practice opportunities, lack of confidence 
in movement, inactive lifestyles, and overprotec-
tion (Kozub & Oh, 2004; Lieberman & McHugh, 
2001). However, students with visual impairments 
have been shown to have greater need for physi-
cal activity than do their sighted peers as activi-
ties of daily living require more exertion (Dunn & 
Leitschuh, 2006). Additionally, research has 
shown that individuals with visual impairments 
can attain levels of physical fitness comparable to 
those of their sighted peers (Lieberman, Stuart, 
Hand, & Robinson, 2006). While the rationale for 
recreational programs for the blind and visually 
impaired is strong, it is necessary to measure the 
outcomes of these programs in order to ascertain 
specific areas of benefit. Through this qualitative 
study, investigators sought to gain insight to the 
impact of one ski program, Foresight Ski Guides, 
on the participants from the perspective of the 
participants and their families.  
 Method 

 The participants in this project were 20 stu-
dents ages 8-18 and their parents. Participants in 
the study were selected from an indication of will- 33 



ingness to participate in this research project. IRB 
approval was granted by the first author’s univer-
sity and permission was granted by each partici-
pant and parent. There were no consequences if 
a family declined to participate. 
 The participants who were visually impaired 
and their parents were interviewed separately be-
fore their ski outing. The instrument used was 
constructed with closed and open responses and 
focused on the participant’s perceptions and 
knowledge of the upcoming ski experience. The 
students and parents, as well as their teachers, 
were also interviewed after the ski experience to 
measure their immediate reaction to program par-
ticipation. Each interview was audio-taped for 
qualitative analysis. Daily ski reports by guides 
were also examined. Descriptive data were col-
lected on all participants. Following the data col-
lection period, the data were analyzed and bro-
ken into themes regarding impact and outcomes. 
Themes were studied and results interpreted.  
 Results and Discussion 
 The mission of the Foresight Ski Guide Pro-
gram is to promote fitness, athletic skills, personal 
achievement, and self-esteem for individuals who 
are blind and visually impaired. Participants in the 
program are assisted in skiing by well-trained and 
experienced guides who work with individuals 
who are visually impaired of all ages and skiing 
ability levels.  
Results of the interviews showed that the Fore-
sight Ski Guide experience promoted five of the 
nine skill areas of the Expanded Core Curriculum 
(ECC). Themes that emerged from the data 
analysis regarding the relationship of skills in-
cluded: recreation and leisure, social interaction, 
self-determination, orientation and mobility, and 
sensory efficiency. Each of these areas is de-
scribed below. 
 Recreation and Leisure 
 Participation in sports and physical activity 34 



is something that many people seek to be in-
volved with in their spare time. Sports provide en-
joyable experiences where the body and the mind 
are challenged differently than other types of ac-
tivities. Individuals who are blind and visually im-
paired need to be exposed to many options for 
recreation and leisure as they are not able to inci-
dentally observe these activities by sight. Thus, 
skiing fits nicely into the recreation and leisure 
category of the ECC. Participants and families re-
ported that the Foresight Ski Guide Program pro-
vided an enjoyable and relaxing experience for 
them where they were challenged, but also able 
to relax and enjoy all that the sport and the ambi-
ance of the sport had to offer (e.g.: Après Ski, 
companionship, peer interaction, etc). 
 Social Skills and Self-Determination 
 Social and self-determination skill develop-
ment were the two areas that were most often re-
ported as the main benefits of the program by the 
participants and their parents/teachers. Partici-
pants reported that the exhilaration of learning to 
ski can be an empowering push past limitation 
and that feeling the movement does much to 
build confidence and self-esteem. To get on skis, 
be in control, and feel the speed that you are cre-
ating is empowering and unique to the sport of 
skiing. Not many sports can do this. The Fore-
sight ski experience was reported as “life chang-
ing” as kids learned and grew in their overall con-
fidence and in their movement abilities. Individu-
als who participated in the Foresight Ski Program 
two or three times during the season reported 
that the experience of skiing empowered them to 
challenge themselves and be more independent 
in making choices not related to skiing. Each par-
ticipant and parent reported that skiing helped 
them have the confidence to try other sports and 
take on challenges they previously avoided. This 
is evidence that developing skills on the mountain 
may result in developing self-confidence that can 35 



carry over into other areas of their lives. It also 
demonstrates the impact and benefit of repeated 
visits during one ski season for the individual.  
Direct benefits to the development of social skills 
were also reported. The participants all discussed 
their lack of comfort in initiating conversations 
with others. This ski opportunity reportedly 
“forced” them to establish a relationship with their 
guide. They had to develop trust before skiing, so 
it was to their benefit to get to know the individual 
guide. The group atmosphere of the ski experi-
ence was also beneficial in developing social 
skills by encouraging peer interaction. The shy 
participants were drawn out by the more assertive 
ones. Friendships were established between par-
ticipants in a non-stressful situation as the partici-
pants met others with the same disability. The hot 
chocolate breaks in-between ski lessons was re-
ported as a highlight for some of the younger ski-
ers and they got to check in with the other kids in 
their group. This is significant as many times indi-
viduals with visual impairments may be the only 
person in their entire school or even city with this 
diagnosis. Meeting someone with the same chal-
lenges in life can be very supportive and improve 
one’s self-perception. Parents reported that this 
was, perhaps, one of the most important aspects 
of this experience for their child.  
 Orientation and Mobility 
 All of the participants and their parents re-
ported that they were competent travelers in unfa-
miliar environments prior to the Foresight Ski 
Guide experience. They all quickly learned the 
set-up of the hotel and the location of the ameni-
ties including the bathroom and pool. On the 
mountain, participants relied on their guide and 
followed directions in order to be successful. One 
participant who did not follow her guide’s direc-
tions quickly learned that it was to her benefit to 
follow her guide’s directions as she fell and was 
not happy about it. It was reported by the partici-36 



pants and parents that competent travel skills are 
not prerequisite to a successful ski outing, but 
these skills helped participants to quickly learn 
and navigate the environment both on and off the 
mountain.  
 Findings showed that skiing helped the par-
ticipants with visual impairments expand their 
movement and spatial awareness in a supportive 
environment. The benefits of skiing went beyond 
fitness. They felt that skiing is a lifelong recrea-
tional activity that addresses motor skills, devel-
opment, and endurance. One parent commented 
that through the Foresight Ski Guide Program, 
“the children transcend their physical limits 
through a systematic approach to skiing.” Parents 
found it exciting to watch kids develop their po-
tential both physically and emotionally by interact-
ing with others with similar disabilities and chal-
lenges. 
 Sensory Efficiency Skills 
 The sensory efficiency area of the ECC is 
one that includes the use of an individual’s 
senses when his/her sight is impaired. In many 
cases, direct instruction in using residual vision, 
hearing, and tactual senses is essential to learn-
ing. This study found that participants did need to 
use their vision and hearing efficiently during the 
ski program so it provided great practice opportu-
nities. Participants reported that they mainly used 
their hearing to assist them to ski. They listened 
to their guide’s directions and then attempted to 
follow them as best they could. Several partici-
pants noted the importance of developing their 
listening skills. It was easy to get distracted, es-
pecially if the day was windy. Those with low vi-
sion used their remaining vision during skiing a 
great deal. They needed goggles in order to re-
duce the glare and due to the changing light that 
shadows caused. Individuals with low vision re-
ported that they still relied on their guide’s voice 
as their vision was not always reliable when mov- 37 



ing quickly through the unpredictable environ-
ment. None of the skiers reported that they relied 
on their tactual sense.  
 Conclusion 
 All students and families were VERY thank-
ful for the opportunity to participate in the ski pro-
gram, work with guides, and receive both physical 
and financial support. Every participant reported 
that he/she would not have been able to partici-
pate in skiing without this assistance. The Fore-
sight Ski Guide Program provided students and 
families access to the sport of skiing as it pro-
vided trained instructors in a safe environment, 
financial assistance, and transportation. In the 
words of one participant, “The benefits of skiing 
go beyond increasing strength and endurance. 
Skiing builds confidence, self-esteem, and char-
acter through social interaction.”  
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Retinopathy of Prematurity  
 

Jennifer Lynn 
 

Retinopathy of Prematurity: A Review 
 

Introduction 
 Retinopathy of Prematurity is one of the 
most prevalent causes of preventable blindness 
in children in the developed world (Awad, Ells, 
Solarte, & Wilson, 2010).  It has no signs or 
symptoms and must be diagnosed by an ophthal-
mologist performing a dilated eye exam on a tiny, 
preterm newborn.  Current treatments can only 
prevent the furthering of the disease and repair 
damage, sacrificing some level of peripheral vi-
sion in order to preserve central vision (Vanderbilt 
Children's Hospital, 2009).  Research is being 
done in order to determine the specific cause of 
the disease in order to prevent it, but it is still ex-
perimental and has not developed to the point 
where it can be used in regular practice (Chen & 
Smith, 2007).  The disease can spontaneously 
regress or advance to the point of blindness 
(Shastry, 2010). 
 
Background of Retinopathy of Prematurity 
 
 Retinopathy of Prematurity (ROP) was first 
diagnosed in the 1940's, and was then referred to 
as Retrolental Fibroplasia.  There was no treat-
ment for ROP until the 1980's and 1990's, when 
laser and cryotherapy were developed in order to 
prevent blindness caused by ROP.  The incidence 
of ROP has increased, likely because of the im-
proved survival rates of earlier and lower birth 
weight premature infants (Chen & Smith, 
2007).  Infants that are born at or before 32 
weeks gestational age (GA) and have a very low 
birth weight are at risk for ROP. Other factors  
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influence the development of ROP, such as the 
use of supplemental oxygen after birth, blood 
transfusion, sepsis, and apnea.  However, ROP 
does occur in the absence of these fac-
tors.  According to Agarwal et al., "In general, 
more than 50% of preterm infants weighing less 
than 1250 g [2.75lbs.] at birth show evidence of 
ROP and about 10% of the infants develop se-
vere ROP" (Agarwal, Azad, Chandra, Chawla, 
Deorari, & Paul, 2012).  Shastry estimates that 
the incidence of ROP is 68% of infants weighing 
less than 1251 g and 98% of those weighing less 
than 750 g (1.65 lbs.) (Shastry, 2010). 
 
Increased Prevalence of Preterm Birth 
 

Prematurity is defined as an infant born be-
fore 37 weeks.  The percentage of preterm births 
in the United States in 2010 was 11.99% accord-
ing to the CDC  (Hamilton, Martin, & Ventura, 
2011).  However, there is some debate as to the 
accurate definition of gestational age (GA) due to 
inconsistencies in the starting point of this meas-
urement.  If the GA is calculated to correspond to 
the mother's reported date of her last menstrual 
period (LMP), plus 14 days (the typical time of 
ovulation), there is room for error.  The error can 
occur due to the mother's incorrect recollection of 
the date of the LMP, or due to fluctuations in the 
actual time of ovulation in individuals.  If age is 
determined by other measurements, such as the 
length of the fetus via ultrasound, or the height of 
the mother's fundus, these are estimations and 
also allow for error (Barros, et al., 2012).  This is 
important in the treatment and diagnosis of ROP, 
because there is a specific progression of the dis-
ease in the preterm infant after birth, according to 
the GA of the infant, which is detailed later in this 
paper.  ROP occurs in early preterm infants 
whose eyes are still developing.  The vasculariza-
tion of the eyes occurs between weeks 16 and 36 41 



(Vanderbilt Children's Hospital, 2009), so ROP 
will generally be more severe the earlier the child 
is born.   

 
Pathology of ROP  
 
 There are two stages in the progression of 
ROP.  The first phase is the loss of blood vessels 
to the retina, and the second phase involves the 
abnormal, excessive growth of new blood vessels 
(neovascularization).  The normal progression of 
the development of blood vessels begins at 4 
months (about 16 weeks) of gestational age, be-
ginning at the optic nerve, and completes at 
around 8 months (36 weeks), reaching the ora 
serrata.  Thus, ROP generally progresses through 
the first stage at about 30-32 weeks.  The first 
stage of ROP is when the area of the retina with-
out blood supply due to the non-development of 
vessels becomes hypoxic, or deprived of oxy-
gen.  The second phase of neovascularization oc-
curs at about 32-34 weeks, triggered by in-
creased metabolic activity in the infant and in re-
sponse to the under-oxygenated area of the ret-
ina.  This new, abnormal growth of blood vessels 
can cause scarring, leakage, and tangles of ves-
sels which can extend into the vitreous and lens 
causing retinal detachment (Chen & Smith, 
2007). 

One theory for the cause of ROP is the ex-
posure to oxygen after birth.  In utero, the oxygen 
levels the fetus is exposed to are 1/2 to 1/3 the 
levels the infant will breathe in normal room air.  If 
oxygen therapy is used, the level increases even 
more.  Chen found that in mice models, once the 
mice were exposed to increased oxygen levels, 
normal vessel growth stopped and re-
gressed.  The resulting hypoxic area of the retina 
induced new, abnormal vessel growth.  The spe-
cific molecular causes and progressions for ves-
sel growth have been found to be related to levels 42 



of vascular endothelial growth factor (VEGF).  As 
normal retinal vascularization occurs, VEGF is 
present, causing a "wave of 'physiological hy-
poxia’” (Chen & Smith, 2007) guiding vessel 
growth outward from the optic nerve.  VEGF fol-
lows this wave and stimulates vessel 
growth.  When infants receive more oxygen than 
they would in utero, due to premature birth and 
exposure to room air or oxygen therapy, this 
wave is interrupted, halting vessel growth.  In re-
sponse to the ceased vessel growth and hypoxic 
environment created by this halt, VEGF increases 
and neovascularization occurs, causing abnormal 
vessels and scarring.  It is theorized that correctly 
timed administering of anti-VEGF and VEGF can 
mimic the natural occurrence of this process in 
the development of the eye and prevent ROP by 
preventing the loss of blood vessels, therefore 
preventing the response - proliferation of abnor-
mal vessels (Chen & Smith, 2007).  The use of 
bevacizumab, an anti-VEGF molecule, has only 
been used in animal models thus far.  The timing 
of the use of anti-VEGF and VEGF is absolutely 
critical, contrary to each other, and has not been 
perfected (Agarwal, Azad, Chandra, Chawla, 
Deorari, & Paul, 2012).  This research seems 
quite promising to me, as it attempts to mimic the 
natural development of the eye vessels, prevent-
ing ROP rather than ameliorating the problem af-
ter it occurs.  Also noted in the Chen article is that 
insulin-like growth factor (GH/IGF-1) triggers the 
production of VEGF and increases as the gesta-
tional age of the newborn increases.  IGF-1 is 
also correlated to brain development and lower 
levels of this hormone may not only cause lower 
levels of VEGF and interrupt eye development, 
but may also contribute to “abnormal neural reti-
nal function” due to delayed brain development, 
further jeopardizing visual function (Chen & 
Smith, 2007).   
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 The severity of ROP is divided into five 
stages.  Stage 1 can be seen as a line between 
the developed and undeveloped areas of the ret-
ina.  Stage 2 can be seen as a ridge between the 
two areas.  Stage 3 contains new, abnormal 
blood vessels on and around the ridge.  Stage 4 
presents as leakage from the new blood vessels 
and scarring resulting in some retinal detach-
ment.  Stage 5 is the detachment of the entire ret-
ina.  The retina is divided into three zones, and 
the Stage and Zone location of ROP determines 
the level of disturbance to vision.  Zone I is just 
outside the optic nerve and includes the mac-
ula.  If the line of ROP occurs here, vision can be 
very poor, including no peripheral vision.  Zone II 
is the next area, outside the macula, including 
most of the visual field, minus central and ex-
treme peripheral vision.  If ROP occurs here, vi-
sion can vary from limited central to loss of some 
peripheral vision.  Zone III includes the external, 
mostly temporal area of the retina (Agarwal, 
Azad, Chandra, Chawla, Deorari, & Paul, 2012) 
and (Corn & Erin, 2010).  Vision loss here will be 
the least of all, generally some degree of periph-
ery.  The determination of and type of treatment 
depend on the location and severity of 
ROP (Corn & Erin, 2010).  
 
Detection of ROP 
  
 Screening for ROP must be performed on a 
tiny, preterm, fragile infant.  Since there are no 
symptoms, a dilated exam is necessary to detect 
the disease.  ROP doesn’t usually develop earlier 
than 2 weeks after birth.  The median gestational 
age of detection of stage 1 ROP is 34 weeks, and 
vascularization of the retina is complete by 40 
weeks.  It is suggested that screening should be 
done at 31 weeks GA, or 1 week of age (after 
birth).  The ophthalmologist administers numbing 
and dilating drops, the eye is held open with a 44 



speculum, and the retina is examined for signs of 
incomplete development of blood vessels indicat-
ing stage 1, or plus disease, indicating stage 
2.  The infant is not sedated; however, giving him 
or her sucrose before the exam helps decrease 
pain and discomfort (Agarwal, Azad, Chandra, 
Chawla, Deorari, & Paul, 2012).   
 
Treatments for ROP 
 
 Current treatments for ROP are aimed at 
stopping the progression of the disease, or repair-
ing damage that has occurred.  Laser or cryother-
apy can be used to treat ROP by scarring the ret-
ina which stops the formation of new blood ves-
sels before they proliferate to the point that they 
cause leakage, scarring and damage to the ret-
ina, or retinal detachment.  The Agarwal article 
states that laser therapy is generally preferred to 
cryotherapy for several reasons, including: less 
risk of complications after surgery, less damage 
to adjacent tissue (which is immensely important 
for saving vision inside the limited space of the 
retina), the visibility of the laser reducing error in 
locating the area to be treated, and the portability 
of laser equipment. There is also an optimal win-
dow of treatment with laser therapy, defined as 
Type I ROP, versus Type II ROP; 
Type I ROP: -Zone I, any stage ROP with  
    plus disease 
   -Zone I, stage 3 ROP with or 
    without plus disease 
   -Zone II, stage 2 or 3 ROP with 
    plus disease 
 
Type II ROP -Zone I, stage 1 or 2 ROP with
    out plus disease 
   -Zone II, stage 3 ROP without 
    plus disease (Agarwal, 
    Azad, Chandra, Chawla, 
    Deorari, & Paul, 2012) 45 



Plus disease is the second stage of ROP, 
signifying that the disease is active and likely to 
progress.  The presence of indicators of plus dis-
ease is what physicians use to determine whether 
or not to start laser treatment.  Symptoms of plus 
disease include enlarged vessels, overly twisted 
or “tortuous” vessels, and/or excessively dilated 
vessels (Awad, Ells, Solarte, & Wilson, 2010). 
 Laser treatment on an infant requires some 
level of sedation, depending on the available fa-
cilities (operating room or doctor’s office).  The 
physician can treat both eyes in one session and 
the infant can go home after treatment.  Follow-
up examinations should occur weekly and if an-
other treatment is required, it should be done 
within 10-14 days after the initial treat-
ment.  Another treatment would be necessary if 
the vessels continue to grow, indicating a con-
tinuation of the progression of ROP (Agarwal, 
Azad, Chandra, Chawla, Deorari, & Paul, 2012). 
 If treatment to prevent the proliferation of 
vessels fails or is not provided in a timely manner, 
the retina can be damaged or become de-
tached.  Repairs to the retina can be done in vari-
ous ways.  One way to repair a detached retina is 
scleral buckling.  In this procedure, a flexible 
band, usually made of silicone, is placed around 
the outside of the eyeball causing the eye to 
buckle in, pressing the retina back against the 
choroid layer, restoring blood flow and some vi-
sion.  The following illustration from the Vanderbilt 
Children’s Hospital website (Vanderbilt Children's 
Hospital, 2009) diagrams the placement and ac-
tion of a scleral buckle:  
Another treatment for detached retina is vitrec-
tomy.  This lengthy procedure involves removing 
all of the vitreous from the eye in order to remove 
scar tissue pulling at the retina causing detach-
ment.  The vitreous is then replaced with a saline 
solution (Vanderbilt Children's Hospital, 2009).  
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Prognosis 
 

 All of the current treatment methods unfor-
tunately sacrifice some degree of peripheral vi-
sion in order to preserve central vision.  Central 
vision is the most critical vision used in daily tasks 
such as reading, discerning colors, and focusing 
straight ahead (Vanderbilt Children's Hospital, 
2009).  In some cases, despite timely treatment, 
advanced ROP develops causing retinal detach-
ment and severe vision loss or blindness.  It is not 
fully understood why this occurs.  Shastry sug-
gests that there may be a genetic factor involved 
in the development of stage 4 and 5 ROP despite 
treatment.  ROP is similar to familial exudative vit-
reoretinopathy (FEVR) which also presents as the 
cessation of normal blood vessel growth followed 
by abnormal growth.  FEVR is a genetic disorder 
which is definitively linked to specific genetic mu-
tations.  Three of the four mutated genes causing 
FEVR are also found to be mutated in advanced 
ROP.  Therefore, it is theorized that advanced 
ROP may, in fact, be FEVR with early preterm 
birth presenting as one environmental factor of 
FEVR speeding up the advancement of this dis-
ease.  This possibility opens the door to future 
genetic therapies (Shastry, 2010). 47 



Conclusion 
Even after retinal reattachment surgery, it is 

possible for the retina to be successfully reat-
tached (anatomic success) but for there to be no 
light perception (Clarkson, Flynn, Frazier-Byrne, 
& Jacobson, 1989).  This returns my thoughts to 
the use of bevacizumab to prevent the harmful 
neovascularization from occurring.  Currently, 
bevacizumab is being used to treat certain types 
of cancer and to treat age-related macular degen-
eration under the brand name Avastin.  For the 
treatment of AMD, the drug is injected into the vit-
reous of the eye (CATT Research Group, The, 
2011).  The problem, though, for use in prevent-
ing the progression of ROP is the very specific 
timing of the development of blood vessels in the 
infant’s eyes.  If it were to be used too early, any 
normal growth would be stopped.  Too late, and 
there may already be damage.  Testing for evi-
dence of vision in infants is difficult also, as is the 
procedure to detect the presence and stage of 
ROP.  There is the potential for more effective 
early treatments to prevent the loss of vision 
caused by ROP, but more research is necessary 
to develop accurate, reliable results. 
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Early Intervention for Visually Impaired 
Newborns: A Perspective of a Parent 

and "TVI in Training" 
 

Kate Mozingo, The Ohio State University 
 

 When our son was three months old, he be-
gan having seizures. We were then told by doc-
tors that he had epilepsy, low muscle tone, and 
that he was unresponsive to any visual input. We 
made appointments with lots of different special-
ists and began physical therapy right away, and 
one of the first things our physical therapist did 
was give us a referral to early intervention ser-
vices. I remember looking at the website for 
Ohio’s “Help Me Grow” intervention program that 
night and thinking, “She thinks we don’t know 
how to parent him.“ Why did we need to be 
taught? It is only in retrospect that I now under-
stand that having a child with multiple disabilities 
had somehow put my name on the list for parent-
ing grad school. 
 As I train to become a teacher of visually 
impaired children and their families, it becomes 
more and more clear that the well-intentioned 
“What to Expect When . . .” books do not "cut it" 
for children who are born with disabilities. We 
were fortunate that our son’s vision is much better 
than we initially thought, and he can interact and 
learn using all of his senses. But many families 
who have children with a  sensory impairment 
must not only learn a new language, such as sign 
language or braille, but must first learn how to 
communicate and play with their infant at the 
most basic levels in order to facilitate very impor-
tant first learning experiences. I was curious as to 
what exactly parents can do from the first day 
they bring their babies home, if they are aware of 
visual impairments from birth. What is the time  
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frame for intervention?  
 My research is revealing that, for newborns, 
what is good for the visually impaired is also good 
for typical kids, or kids with other disabilities. Ac-
cording to Glass (2002), “The visual system is the 
least mature at birth, so given the hierarchical or-
ganization of the sensory systems, direct visual 
stimulation would be emphasized the least” (p. 9). 
In layman’s terms, babies don’t rely on their vi-
sion when they are first born; they rely on audi-
tory cues (p. 5). In fact, it is recommended to 
NOT push any type of visual stimulation prior to 
age three months.   
 This led me to think about the instinctual 
behaviors of parents of newborns. We do not ex-
pect newborns to understand our words, but we 
know they respond well to “motherese” also 
known as “baby talk.” We also know that babies 
respond well to being held and massaged and 
bounced gently. Babies and children also seem to 
be more comfortable with a daily routine they can 
depend upon. These are things that babies find 
reassuring. If babies are fussing due to wet dia-
pers or hunger, showing them clean diapers or 
full bottles do not soothe them. They only settle 
once they start to get some of the milk in their 
stomachs, or feel the new dry diapers on their 
bottoms. 
 Parents of typically developing children ex-
pect those babies to begin to understand visual 
input around three months or younger. This can 
cause a disconnect for parents of visually im-
paired infants. Chen (1996) states that 
“communication with infants who are visually im-
paired or deaf often requires interpretation of 
atypical signals and responses, as well as alter-
native or additional communicative means. Care-
givers may misinterpret a blind infant’s intent 
“listening” attention as disinterest in the interac-
tion” (p. 1-2). This leads me to believe that, while 
a honeymoon period may occur with the visually 52 



impaired newborn and caregiver, soon the care-
giver will need some training in how to connect 
with his/her child. 
 Ideally, the parent will be connected with 
early intervention services at birth, so that a TVI 
or early interventionist can begin to facilitate the 
training early on. As with most service programs, 
there is often a period of time dedicated to paper-
work and scheduling before service can begin. 
There is also understandably a lot on the plate of 
the new parent, as s/he will be caring for a new-
born, scheduling appointments and therapies for 
this and any other medical needs of the newborn, 
caring for any other children, and possibly work-
ing outside the home.  All of these responsibilities 
can cause delays in the parent contacting the 
agency. 
 Once the TVI or interventionist is able to 
meet with the family, how does s/he prioritize in-
struction and deliver it in a way that is not over-
bearing? The TVI needs to be sensitive to several 
issues here, including parental grief process and 
parental priorities. First, parents may mourn   the 
loss of the “perfect” child they imagined, mourn 
the difficulties they anticipate for their child, or 
any combination of the two. Some parents may 
not be ready to accept that their child will be a 
tactile learner in our visual world leading to a re-
jection of learning about techniques or tools that 
are “for blind people.” Even if the family has ac-
cepted their baby’s visual prognosis, they may 
state different priorities for their intervention ses-
sions. In reading about experiences of other par-
ents, a mother of a visually impaired infant only 
wanted to talk about “the story of Juan’s birth, her 
experiences in the NICU, and Juan’s 
‘stubbornness’” (Lappin & Kretschmer, 2005, p. 
363). The mother was taught infant massage 
techniques, but her son’s visual impairment was 
not discussed as a reason for the instruction. 
Without being taught as “something for blind ba- 53 



bies,” the instruction greatly improved her com-
munication and responsiveness to Juan’s cues. I 
believe that this subtle modeling technique can 
be a great way to bypass the emotional triggers 
caused by discussion of the child’s visual progno-
sis. 
 Once we have the parent on-board, we 
need to start with basic communication between 
caregiver and baby. Chen (1999) writes: “The ab-
sence of gaze and eye contact complicates the 
caregiver’s ability to monitor and respond to the 
infant’s attention” (p. 28).  Infants with visual im-
pairments may not respond in the way a care-
giver may expect, resulting in   decreased visual 
attention and vocal responsiveness from the 
caregiver (Chen, 1999).  Throw in the fact that the 
parent may be grieving the diagnosis or dealing 
with post-traumatic stress after a difficult birth pe-
riod, and this is a situation that can result in a 
devastating outcome for the baby. 
 The first skill to assess with new parents of 
a blind child is their ability to identify and interpret 
their baby’s cues. In the case of baby Juan, she 
only touched him or interacted with him to ad-
dress what she perceived were his physical 
needs (Lappin & Kretschmer, p.365). In a situa-
tion like Juan’s, there are several activities we 
can model for the parents. One of these is imita-
tion of the infant’s vocalizations which results in a 
validation that the baby is being heard, estab-
lishes a sense of turn-taking, and helps the baby 
understand that what s/he says can elicit a be-
havior in response (Chen, 1996, p.10). Infants 
need these types of experiences so they learn 
that they can control their social environments in 
order to prevent them from being passive and un-
interested in their worlds (Chen, 1999, p. 38-39). 
 According to Chen (1996), another fun way 
to promote self-determination in babies is through 
predictable tactile games. I think an important 
thing to stress with parents is that they can make 54 



up the game according to what type of sensory 
input their child enjoys. It should be a relaxed and 
pleasurable experience for both baby and care-
giver. 

As we all know, babies are considered help-
less and often feel a lack of control. They do not 
choose when or where to move, eat, or rest most 
of the time. Parents try to aid in this by respond-
ing to babies’ cues, but in the case of a baby with 
a visual impairment, those cues can be confusing 
and parents themselves can feel quite helpless 
as well. Through early intervention and gentle 
modeling of new ways to read and respond to 
visually impaired infants’ communication modes, 
parents can begin to have a rich and fulfilling rela-
tionship with their delightfully different new babes. 
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