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' Presernted are guidelines for preparing teachers of .
reading with-the Optacon -- an electrcnic devi¢e which tactually
rerrcduces printed letters thus allowing the blind to read regular
print. The course cutline 1ncludes objectives and recommended
instructional activities for each of the following phases:
1ntrodp +ion and use of equipment, instructienal strategiegs,
assessmpent, instructional materials, psychoeducational factors, and
research reeds. Specific objectlves include the following:
demonstration of the Optacon, “Visdal DPisplay, and Tracking Board;
presentatior of informaticn theory concepts including definition of - &
critical features; discussion of research on characteristics of
successful Optaccn readers; preseatatlon of ‘an overview of tralnlng
matgrials avallable, a discussion of vocational, education, and
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of ques.lons wvhich research needs in tac*ual.reading. Appended are
tbe course outline, a daily schedule, sources of materials, an
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‘ . INTRODUCTION : \ -
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!

P, Speciﬁi Project. . cL - e . ’ - )
:r . ] ” - . . . ' ’
i \\\\\\uﬁ/fE:/Bureau for the Education of ;heghand;capped’of the U.S. Office™ . _

oﬁ/Education awarded the University of Pittsburgh a graat for a Special o

Project on Teaching Reading with the'~0ptacon‘ The Special Project

// participants represented ten Colleges and Universities with programs -
in the Professional Preparation of Teachers of the Visually ﬁandicapped,
and a consultant from Télesensor? Systems, Inc. (See List of Partici-

,REEEE, p. 4.). This document, Guidelines for the Preparation of Teachers

; of Reading wi;h~£he Optacon,” was prepared as a product of the grant and

represents the contributions of the’participants,,summative cqnsénsus'

/. + by participants,’and a curriculum previously developed at the University
v " . . , p’

/ of Pittsburgh as a résult of formative évaluation procedures conducted
since 1973. . ’ ' S,
. | 3 .

" Antecedent Activities. . . ‘ -
e ' : L
"In 1973, the Richard KRing Mellon Foundation supported a two year .

ag-

project to provide Optacoﬁ; (fot description of‘the’maghinei and its G
N b
development, see section 170) to blind persons in the Pittsburgh E ) -
! region, and to demonstratg the Optacon's usefulnessg in such a way as . R

-

to_encourage other agencies to include reading with the Optacon as a

1

- - &
part. of - their own programs in education and rehabilitation. The pro-

ject was organized in three.parts: teacher preparation, instruction

i

for Optaéon users, and subsidy for pufchase'of Optacons by people who




!
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i

h“‘\\\\;EEEessfully demonstrated competence in reading with theEOptacon.l

-

The Department of Special Education-and Rehabilitation, Univ-.~

ersity of Pittsburgh (now designated Program in Special Education in

the Division of Specialized Professional Development) received a grant

as a part of the Richard King Mellon Foundation project for the pur-

t

chase of equipment and professional preparation of teachers to teach
reading with the Opiaeon. Under the terms of the grant, Dr. Mary W.

Moore attended ; two week training program at Telesensory Systems, Inc.,
' ‘6

» Palo Alto, galifornia. Eleven complete qqag.o}’equipment, including
' .. \l - R

Optacons, Visual Displays, training accessorieg and training manuals

were purchased, and three Special Study Institutes vere'cqﬁducted to

.’provide more than thirty teachers tdo staff the Optacoﬁ Pfograms being

‘ ~ " 1{initiated in agencies and schools throughout the Pittsburéh,region. \ ®
The project demonstrated a feasible plan_for teacher ﬁrepatation and
B .instruction to studenfs:

In 1974, the 'Department of Education of the Commonwéalth of-

Pennsylvahia utilized the é;perience‘géined through the orfginal;Pitgsburgh

I4

\

7 1. The'value of the Optacon was previously #eported by:- .
Goldish, Louis H. and Taylor, Harry E. {The Optacon: A Valuable
Device for Blind Persons. The New Ogytlook for-the Blind, '
. ‘. February, 1974. ‘ B \ ' B

- *

Weisggerber, R.A.’et al. E&ucationﬁl BEvaluation[of the Optacon, d
Interim Technical Report, Phase I. Contract/No. OEC-2-72-5180.

—

@ . . . ~




project to initiate the'Pennsyivania Optacon Project. 1 This new .
project provided a model through its Steering Committee and the Penn—
sylvania Materials Cepter for the Visually HanQicapped for_expanded

demonstration and aissemination of innovative instrucfional processes

-~ +

on the State level. The Pennsylvania Opﬁacon*Prqject has provided

facilities for teaching of reading with the Optacon in all regions of T
the state. It has further expanded ideas generated in the Pitﬁsbprgh

.tegion’to include a network for the gathe}ing\of emﬁirical data «and the.

LN

evaluation, development and dissemination of curricular materials and’

ingtructional information. —
. .

Pfojected Activities., e -

o ~ =

An unpfziedented‘situation presently exists within the education- B

al system 'ﬂd’development of this instructiénhl uachine as veli as its

( o

demonstracion and dissemination is an example of unique com?inations,

v

¢

' or symbiotic relationships, between federal govermment, indﬁstry, private

-

philanthtopy, university, and local and state schooL systeﬂs. The
- ’ N } - )
interest and support of these,various factions has consideTably reduced
r ) .

the usual lag between development of an instructional aid %o implemen-
: |
tation in the clagsroom enhancing the education of étudenﬁs.

1. Moore, Mary W. 1974-75 Report of the Pennsyivania Optacon
Project for Teaching Reading to Visually Handicapped
Students. University of Pittsburgh. Pittsburgh, Penn-

Sylvania.

-
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" Dr. Gaylen Kapperman, Northern l%linois University, Illinois

o

The Special Stugy Institute reported in this document has con-

tributed to the unprecedented situation previously mentioned. Now o 3

that faculty from ten additicnal tolleges and hniversities have bartici-
pated in the Special Project, a nucleus of institntions are interested

in ineluding in their teacher preparation programs the Teaching of Read-
ing with the Optacon. These institutions could form natural clusters

from which a National Model in Demonstration and Uissemination’in education
could be atcomplished. Such a projected plan should be proposed and highestI

priority directed to its &mpiementation.

Project Participants. -
. The tem participants, one TSI consultant, and an additional faculty
. e

-

member contributing to this decument {nclude:

Dr. Robert A. Bowers, Teacners"bollege, Columbia Uniyprsity, New York | L

>Ms. Ruth ‘H.-Craig, Brigham Young University, Utah

3

Mr. Humberto Hernandez, University of Puerto Rico, Puerto Rico

Mr. Richard M. Jackson, Dcmintcan College, New York

Ms. Ruth S. McInvale, Florida State University, Florida

o

Dr. buida Fae Morris,-Boston'College Massachusetts

Dr. Grace Napier, University of Nortﬁern Colorado, . Colorédo

"

Dr. Rose-Marie Swallow, California State University Los Angeles, Ca

Dr. Don L. Walker, University'of Virginia, Virginia
Mr. Paul E. Liniak, Telesensory Systems, 'Inc., Palo Alto, California.

Dr. Ralph L. Peabody, Umiversity of Pittsbargh; Pigtsburgh, Pennsylvania
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CurricularJConsiderations for Teacher Preparation. . h . T

To date, 132 persons have compieted Special éﬁudy Institutes or

\ [l

Courses in the Teaching of Reading with the Optacon at the University

of Pittsburgh. 'Each of these Institutes or Courses were carefuily

v

evaluated, resulting in a rather dramatic evolution based on formative
evaluation. The curricular content reported represents the iterative “ )
evolution from the earliest Institutes to and including the contr17c

&

butions of the participants in the Special Project and their summative:

consensus. R ) C S
Organization of Guidelines. .
o [ 1 %
' ' Thts document is intended to serve'as a guide to materials and , '
A :
— . )
activ}p&es which may be included in,worgshops for the professional
. ) .

P .
preparation of teachers of reading with the Optacon, following the
course outline developed By the participants in the Sﬁecial Pyoject * ’
J

(See Appenéix). References to detailed technological descriptions of Y

. ”

» the Optacon and accessories, reviews of theoretical considerations,
- and results of ‘research ard evaluation studies vhich have been report-
A " : )

ed ih'theflitetatufé are included with each section. Workshopgﬁirectors

ot

are encouraged to begome thorédghiy familiar with this litergture and

. ¥ . .
" ‘to provide apPropr%ate selections for the students who-are participating.

A Teachers of reading print with the Optacon should, upon completion

6f the workshop, possess the follow;ng competencies: -

&

«
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1. Knowledge of dppropriate instructional strategies for teaching
reading with the Optacon . ;
‘ Students will: . . .
Demonstrate check-out procedures - '
Free track on a variety of materials

Adjust equipment for reading dif{ering print si%zes and styles
Demonstrate use of accessories .

Teach recognition of letters to blindfolded colleagues or

"blind subjects, displaying knowledge of information-
bearing characteristics of letters ' g

o g

]

2. Knowledge of appropriate curriculum development
Students will: .. .
Construct séquentially ordered list‘gf igstructional abjectives
" " Demonstrat use, of above list for séection and preparation of
materi N

»

3., Knowledge of Construction, administration and interpretation of

d ostic and assessment instruments
. Students will:
. D

nstrate use of sequentially ordered instructional objectives
for assessment and diagnosis by construction of selécted
lesson plans. . L

: , ‘ " Dr. Ralph.L. Peabody

o~
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1.0 INTRODUCTION AND USE OF EQUIPMENT ' .

ol T
OBJECTIVES: - ’ ( - .
. 7 * N ' Lo ‘
1.1 Workshop Director will demonstrate Optacon, Visual Display,
" and'Tracking Board. ’ .
1.11 Student mill set up equipment for teaching stationm, © o
: following the Workshop Director's instructionms. ' o
1.12 Student will perform check-out procedures. '
1.13 Student #1 411l .dntroduce to Student #2, who 1s
under blindfold, all parts of the equipment .

1.2 Workshop Director will review history of the development
' of reading machines for the blind. .

- . 1.3 Workshop Director will demonstrate correct tra g
: . procedures and position of image
l 31 Student will perform check-out procedures and-ad-
just magnification and threshold controls for ] .
Lesson Two of TSI Stage I Manual. ' A
1.32 Student will practice tracking of Lesson One and
Lesson Two of TSI Stage I Manual, using tracking
: board. U (ki

1.4 Workshop Director will:demonstrate accessories: )u . '
Master-Monitor Cable, Automatic Page Scanner, Calcdulator Lens
Module, CRT Lens Module, gisdfier Lens Module, Typewriter
Attachment Y

] 1.1 ) .-
° . "4 o ’ L
A teaching station for Optacon instruction consists of the Optacon, a

Visual DiSplay, Tracking Aid, and a set of Instruction manuals. . The . r

\

\
- Visual Display is an accessory which is used only for teaching, and prese&ts
the same electrical signals in visual form which are presented to the learn- a i

er in tactual form. The sighted instructor can utilize ‘the visual diSplay to',

?

."chggs/the position and clatity of the tactual image whyéh is under the finger

. , T 1_1 -




of the learner.. The Tracking Board is utilized in the earlyv{;struction

of readers for the development of good camera tracking ‘skills and enables

I

;he instructor to assist :the learner in making fine camera movements.
The Optacon itself is about the size of a portable cassette player,

and weighs less than four-pounds. A fitted soft pack is provided as

extra 1nsurance against damage when the Optacon is” to' be stbored or carried
i

in traveling. 1f the Qptacon is to be shipped or to travel as checked lug-l
gage, it should be in the soft pack which is in turn suspended in foam in

the original shipping carton. In individual compar%ments in the spft pack; are

the bptacon, an adjustable leather ttached to the leather

ing tﬁé Optacon/, and the battery charger. Whgn the student is

h' tHe soft pack, the Opracon and the battery charger can be .

[N

removed and the pack stored away from the teaching station. While learning

.

. to ‘operate the equ#gpent, the student will not need~the carrying strap, which

¢

can remain in the soft pack.
\ .
Inside the leather covering of the Optacon is a metal chassis which
- ’ i '
contains the electronics of the instrument. The leather case need never ge ¢

removed, however, the student way wish to investigate the inner metal chassis . .

i . [ f '
.

and no harm will come from removing it for this purpose. - The -student Should

be cautioned, however., that repairs will-not be made to the Optacon under the’

" warranty or service agreement if there is evidence that the metal chassis has "

been opened and the teacher should make sure that children whom they are teach-

»

{ng never-try to open this metal chassis. / ;

* ‘ v / .
Y € . .




’ \!
¢ When the sdent has beceme familiar with the size, shape and weight,
of thg Cpta the workshop director can direct his further inyeszig!tida

of the instrumentﬁ The leather case hats two openings at the back of- the
‘l .
Optacon to egabie access to the panel of controls on the metal chassis; the

. “
.«  Battety Charger, Battery Check buttog, Vormal/lnvert Switch, and I/O (Input/
4
Output) Coanector. .
. N . ¥ . >
1:3’ The power to run the Optacon comes frem a rechargeable battery within

-

the main chassis. This battery, when fully charged, should run the Optacon .
for approxizately ftur hours of normal use. Time to recharge will be roughly Y

twice discharge time. The battery charger which accompanies the Optacon is
a g

the onlf‘zhaiger.which should be used with the instrument, and replacements
- 7 . N ; h : '
should come from TSL. No harm will come ftom using the Optacon with the

-battery charger connected during imstruction. This will supply some power
and ext#d the discharge time of the battery. (It is,norméf for the charger
) . ) .

to become warm when plugged in). Not all the power is suppliied however, énd.

tQZSBattery will still require routine recharging.. Before each teaching

~

‘ session, a battery cieck should be made. With the battéty charge discdnnected

. 4
and the Optacon on; Battery Check button on the back panel is depressed. If

t‘xe tone of the Optacon rises in pitch or stays the same, the battery has.

enough charge to operate. :If tpe tone gdes down, the battery should be re-

’ ’ .

<harged. , .
- Q), '
?E//XGr*a‘/invertISVitcm is usua.ly set in the Normal pOSition This

Ead
enables the student to read black (or dark colored) print orf white (or light

Y

colo}ed) backgrbuda., 1€ the~§ormal[1nvert Switch is set at the Invert position,

- 13

) "

"W
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»
, ':*/\
the electrical signr.sjfrom the cambra are reversed, and the student can

’ -
V read white (or light colored) print: on.black (or dark colored) background

>

-

and elect?nnic-readout displays such as the calculator. The positién of

-

_awthis switch should be routinely checked.  Theé switch must always be completely

. .at one end or the other of the slide, or the Optacon will not opérate.

The IQO Connector is used for the attachment of the Visual Display,
Repeater Cable, etc. On eiiher end of this Connector is a male:yy female
plug. The attachment should be lined up vith these plugs, and the. connection
made by rocki:z;ih sideways to keep the pin; from being bent. The student

should be cau®ioned to Ch35F that all switches on the equipment are Off be-

~— e

fore any attachments are made: The Visual Display does not have a power
"';apply of its own, and must be connected to the 110 pover,liné to operaéﬁ.

'The student may make connections for the Visual Display at this time, while

i ] -~ ~ k\//" .
Jwche Optacon is in the back-front position as this 1s usually difficult for mos

sighted students to accomplish tactually. The Battery Charger cofnection,
, Battery Check and check of the Normal/Inver€ Switch can be accomplished tactually.

when the Optacon’is turned around with the rounded end forward, and the

3

leather flap {s opened, the camefa, front control panel and tactile array are -

1.

revealed. On the front control PEfEI is an Off-On Switch. The student should

. v

turn the 0ptacon=€epggfpﬂ§fzzgn and check the battery; then, with the Optacon

imghe 2ff position, the battery charger may.be connected to the Optacon- and

¢

to the pow®s line. o .

»
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$ . : . .
Optacon. Instructions for removing the camera accompany the Optacon, and

v

these instructions should followed carefully. - The cable which connects
' . . - . * s

the camera to the Optacon contains over 30 tiny wires. ;f the cable becomes

. . .
very twisted, or if - too much strain occurs at the points of "connection, a

wire or a connection may be broken. The student should form the habit of - ‘-

carefully straightening the wire, much as a telephone wire 4s straightened, -

. .

v -

before operating the instrument. ‘ ; ) Tl :‘ .
The camera 1s in tﬁo'parts. The front end, furthest from the cord

connection, is block shaped, and contains the opticél'lene system. The back

> ‘ - -

end, nearest to the.cord connection, 1s cylindrical and contains the. photo— T
]

transistor system. Cn the under side of the came:a near the front end, 1is .

the camera aperture, On either side of ﬁ-@permre are tvo lights which
. ] IR i

illumimate the print. These lights are car%fully balapced in intensitf, and

A

should be checked from time to time to'note that they are of equal-brilliance..
If lights are bYelow norma;_brightness,'the battery may need recharging.

Light reflected from the page is focused by the zoom lens system within the

camera onto the phototransistor system. The student should turn on his Optacon

briefly and inspect the lights. Then turp the Optacon off. . Toward the back

[]
R

end of the under side, also, are two rollers. As the camera 1s moved,. the

rollers_should be flat oit the page which helps to keep the caméra straight

L]

v

across tneiline of print.

r

*Ou the top side of the front end_oﬁ the camera is

. i < .

! ~

e magnification con-

trol. When the button is slid forvardﬁ.the size of the e increases; when




d &

slid‘backward, the size of the image decreases. The imaée which the read-

'Er receives should be kept always the same'size; the magnification control

o

IS
Al

edables the adjustment for different sized print.

The cylindrical section at the back end of the camera is called the

" "Silicon Retina”Module". It may be detached Irom the.rest of the camera by

pushing in on the module, twisting counterclockwise to unlock, then pulling .

_thé module away. 'Be sure that the Optacon is turned off before detaching the -

retina module from the rest of the camera system. Inside this module can be
. . .

viewed a tiny chip approximatley 1/4" x 3/8". This chip contains 144 photo-

-transistors arranged 1n.a matrix of 6'columns and 24 yows. If the student

reinsérts the Silicon Retina, turns on the, Optacon and Visuel Display, the
qeéi matrix can be seen on:the Visual Display.” '

The“electropiés of the Optacon perform a hlight-dark" decision on each
signal received:from each pﬁototransistor.' If the signal exceeds a threshold
lével,la "liéht" decisdon is made. Conversely, if the signal is lower than
the .threshold leVel a "dark" decision is made. In the Normal mode, a dark
decision signals a corresponding pin on the tactile array to vibrate. In
this fashion, whatever 1is dark (print) on the page is focused by the lens
system, onto the phototransistors in the same pattern, which in turn produces
a vibre;ory.image of the same pattern on the tectile array.

The Silicon Retina Module is detachable from the rest of the camera for

several reasons. Altermate lens modules which enable use of the accessories may

"e attached. In addition, for normal readitg, the module is inserted with the

I 4




,A} : N - ;
cord coming from the under (roller) side of the camera. The camera ig
. held with the cord toward the reader's body. For some ta§ks, e.g., reading
car@s in a library draver,'or reading a sheet of'paper in'the typewriter;
the retina is rotated léOo with the cord coﬁing from the top (magnification
button) s}de of the camera, and the camera may be inverted with the cord away

¢
from the reader's Body.- This enables the reader to scan left to right as
;sugi, but‘allows the camera to be inserted intoTtigﬁt places.

?hen the camera is not in use, it should bé placed in the holder on the
Optacon with the cord toward the Pack of the 0ptacoé.~ Tﬁere wil}l! then be less
chance of the reader accidently pulliné the camg?a off the table and damaging‘
ic. |

On the right side of the. front panel of the Optacén ar; two addition:l v

ot
"controls. The upper knob controls the intensity of vibration of the ping ‘on
the tactile érray, and incidentally, the sound 6f the vibration. The intensity
required by the ;eader for accurate perce;tion vaties with each individual,
however, when the child is first intrdduced to the OptaﬁBn, thgiknob may be
" get at anroximately two o'clock. A small button on the knob provides ;
tactu;l indication of the setting.

The lqwer knob controls therthfeshold level Qf the'Oﬁtacon. As the kndb'

is turned clockwise, the strokes of the individual letters ﬂill*appedr wider.

(In the Invert mode, the effect of turning the threshold a&qutment knoh 1is

reversed) . The ideal threshold may vary frequently and it .is important for' .-

the student to develop his ability to adjust it.

"
' &




When small print is magnified, not only the size of the image en-

—

larges but the width of each stroke is increased, the effect some?ﬁmes

being the production of a large mushy" image in which the critica}
H

features such as openings -and diagdnal lines .are not clearly definaa.
There 1is, therefore, a fairly delicate interaction between the adj&ptment

of the magnification (with the index finger of ‘the right hand) and:tﬁe

i
a

ad justment of the threshold (with the thumb of the left hand). Gegerally,

‘“‘;tes the magnification is increased, the threshold mugt be decreased.

o While thin stroked letters are usually ee\ler to read than thick

'~ stroked letteié?’variations in print m3y make it necessary- to increage
the threshold ahpve the idesl. Some letters are printed with variabgg
- scroke';id:Ps, 2 od some the ink_may be.epevenly distributed. The’ Qtate o
of the hattery charge‘may also.Effect t;e degree of thresheld required, .
-~ ~

On.the shelf on the left side of the cBasais is the tactile array.

The tactile array consjists-of ¥4 pin h protrude through holes in a =«

curved plastic fingerplate and which a rranged in the same matrix of

'six columns and 24 rows as tbe phototransistors. ?ﬁe vibration of these
\piﬁs is accomplished through a principle resembling the principle of the

phonograph needle. ' The phomograph needle (embedded in a cryst;l) rides‘in
the grooves of a record; i.e., mechanical energy 1s converted to electrical

+

3
energy. An inverse prinéfple 1s utilized with the tactual array; the
phonoéraph crystal in this case is a bar which is tied down (piezoelectric

reed){*and to the end of this bar is mounted a pin which vibtates at 250 Hz.

’
-

»

+
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Behind the Eactile array on the right hand wall, is a circuit
breaker which acts as a foée. The Optacon may be shipped with the breake;
out to disengage the battery and protect the wiring from damage due to
accidentalﬁshorts. The Optacon will not run from a battery if the
circuit breaker is not pushed in (but should run when the Optacon is
connected to a Eharger). To engage the circuit ‘breaker, push firmly.

It Boould then rema{n engaged.
The fi gerb%ate of the tactile array is grooved at the end to assist

the reader |in positioning hi ingér correctly. The tactile grray is a

little ovey one inch long and-\a half inch wide. The left hand should rest

on the| shelf with the left index finger flat on the fingerplate. The

!
\ ]
tip 07 the finger should be just able to feel the groove at the end of the

\w

finge%pla e. The area of the finger which is involved in sensing the vi- '

‘brato '_ ge is much larger than that invelved in reading braille, and the

t dévelop an ability to perceive an image which extends Eelov‘,

irsq knuckle of the finger. The ‘finger should not arch nor curve to

{

plW&, d also that the corresponding pins are vibrating on the tactile

array, lLas the presence of-a light does not gquantee that the pin is also

‘ 0
- ) . v

4
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The use of the tracking board should be explained to the student,

who can then select a page from the TSI Stage OAe Manual and practige

o

adjustments. of the magnification and threshold/bontrols.and movements of

Y the camera. Each student can then demohstrate/ knowledge of the equipment

by introducing the equipment to another student who is under blindfold.
Some questions are frequently asked by s~udents during theAintrodu‘tion .
of thejequipment: )
Can the battery be onercharged? The battery cannot be overcharged
and the reader should form the habit of charging the battery overnight,
‘ . ‘ :
\15__51 night Although the battery eharger is used during periods of in- i ~
struction# from time to time the Optacon hould be used without the
battery charger, as sometimes a faulty

\
condition. Continuous use of the charger during operation may delay/repair

|
|

Is there a limit on the siie\ the print which can be read7 e -

ttery is only detected under this

« until exqensive damage has occ rred

Optacon ¢an be used to read print ‘sized from about 6 point to 20 po nt

v ?wOn t very young children easily damage the equipment? The Optacon
~ P
will wit stand the usual handling 3¥ children. Hovever, the tactile array ) ' .
is the dost delicate part of the Optacon, and the most difficult t? repair.

It dhouid be protected from jolts and from materials that may fall:into the

holes of the fingerplate. In particular, be sure that the finger used for
" % t

-

. reading is clean and free from lotion or hand cream.

'160
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1.2 T

The lack of access to printed'ﬁaterials has been a primary problem

for blind persons in all areas of education, vocation and rec;gation.
. N 4 ‘
Vocationally, communication between employer, employee and customer, or

client, is ordinarily printed. Educationally, more and more courses are

cow

—

- A ]

involved with independent readiE?,whether at the céllege level or aﬁ lower
concept ‘% a single textbook has been

levels. In many classrooms, th

abandoned; -and Is replaced witd "discovery" types of learning through —~

Ihvestigation of many‘publica ions. The extensive library system and in-

formational retrieval éystems in the nation have debelopédfinto a .soph-

isticated delivery systép’of printed materials for the sighted which is

unavailable to the blidd without intermediate tramslation, éither to tapes,

LN

While advancements in

recordiﬂg techniques and braille duplicating technology have eased the
A
'

‘problem| sbmewhat, it is obvious that the most efficient attack on the problem

will be\technology which will utilize the existing delivery syStems developed
» w?‘f‘; ) . ‘..
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-

for sighted readers. - ' ' P *
For at least fifty years, there have been attempts to produce a

reading maéhine for the blind which could éupplement the existing, limited
h /
modes of access to the world of print which are available to blind per-

sons. The Optaphone, which was produced in 1912, has been followed by
the Visatoner and, more recently, the ‘Stereotoner. These machines produce

a tonal, auditory output which not only has been diffjfult to learn, but

limits the type fonts ‘and spatial formats of paterigl which can be read.

Another instrument, the Transicon, utilizes a computer terminal, automatic-

)

ally scanning the print and producing output in braille or in voice sim-

ulation (spelling or.wordé). This instrument is ‘also limited, however, in

the type styles which can be read. Disadvantages also include cost of

operating the system and .loss of confidentiality of material which is pro= - ¥y
-~ \ ' ves S

cessed Ehrough the cﬁmputer. \ A s i //,Jf;;
After a series of e*periments which affirmed<;2§b tactile lettershapes

could be recognized with efficiency, Dr. Johh G. Linvill, Chairman of the

Electrical Engineering Departmént, Stanford Univeédity,«gnd Dr. James C.

Bliss, foémerlf Associate Professor of Electrical Engiﬁeering at ééanford -

University and Head of the Biotnformaﬁigh‘Systems Group at Stanford Research

- 4 L
.

Inqgitugg, developed the Optacon atCStanford, primarily uﬁder grants frdﬁ

L -

-

the U.S. Office of Education. B
When the present Optaéon was ready for commercfal productign in 1971,

Telesensory Systems, Inc: was forhed, and Dr. Bliss became President}

-
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- R [ .
Rese&rdh and evaluation studies which have been conducted by

American Fouhdation for the. Blind American Institutes for Research,
and in England, Sweden and Italy have demonstrated the utility of th
Optacon as a supplement to other modes of reading for the blind. “As .
such, instruction in reading print with the Optacon should\be a part

of the total ourriculum fqr developing communication skills of blind

I children. , : . . (\
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. 1.3

The sighted student who is preparing to teach readdng with the
“Optacon to blind children need not be able to read tactually, but should

have enough famiiiarity with the images presénged on the tactile array’

.

to detect trouble witn the equipment, and will need to be provided with
. hands-on experience to dEvelop thisﬂfag;liariey7—~{n addition{'experience'

“with interpreting the moving tactual images helps the studenrlbecome aware

of the perceptual and cognitive skills which are involved in reading text

presented one letter at a time in a "Times-Square" moving display. T

The student must, however,'develop'person%l skills in trac inglwitH'
the camera and adjusting\the controls of the equipment. The camera may

be grasped any way ‘that is comfortable to the reader. A slight proseure

on ‘the back end of the probe will keep. the rollers firmly on ‘the paper. If

. the index finger is extended forward on the top of the'camera, the oamera

should not be tipped forward, and phe finger must not inadvertertly *oye

.

the magnification button from its settinéi

. R *
i ' . 4
.-

/

- ! : ‘ s . ‘ S
. line, back to the beginning of the same linme from right to left, and then
\ b : ,
e ) H - ) I'd . y
' moved down to the inext iine., More experienced readers charge lines wi a.

_ diagonal return of| the camera. -

‘
3

%h& rollers a ¢ in ieeping tne camera'straight across .the line. '

ever, the arm and hand motion of the reader is very important. The 'elb w'

Ve

A ‘ 2
In the beginning, the camera is moved from left to ‘right across the///,
. . | ‘ i

t
and wrist should be slightly raisded from the table to prevent an arc-m ion :

N . '

. . - : ]
. - ‘ ¢ : .
- ’ l ‘ - )

o
Aot
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é&oulder muscles 11 quickly tire and bé/ome cramped It is important

. when/;:ac&i.g a child to read with the Optacon that the equipment be arran-

-, ged coufortably on furniture of the appropriate size for the child.
< / . ' .

/// The left finger should rest lightly on the fingerplate as the most

information is received through the making and breaking of contact with

* the skin. The Optacon snould be placed,on the table in a position to *

v &

enabletthe:reader to rest his forearm on the table. *

0 ) ~ o N

_Asg the camera is moved acress the line, it should be positioned with
respect to the line for the/lettefs tq travel across the tactile display
. as if they were sitting on a shelf about one-fourth from the bottom to
allow for the presen;ation of descenders®in some letters. Theiappropriate
sized-upper case-letter should extend over the top 19 rops of the display,
and,it has been demonstg;ted that the'fastest‘reading=is accomplished ‘with

" letters of this size. . A '

_Ehg}gigbted-student wil}/ﬁse the position and identification of

1 » P . .

graphemes presented on théivisual display'fo guide the movements of the
} /
camera, and should practice tracking first with the tracking aid, using the

: TSI Training manuals. When his skills have been developed fairly well

‘i

he should practice free tracking on the same materials, and finally on a *)

variety of other books, magazines, etc., untilfhe is completely accurate

-t

. in presenting the material. ' e
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The Master-Monitor Cable enables two or thiee Optacons to be connected so RN

«

that all the tactile stimulator 'arrays Present the image from one of the cameras. ,

This cable makes it possible for a teacher to work nith more than\one student at

P

- , [ 4 )

a time, or for a teacher who is blind %P w@ﬁk with a student. A
k2t v ' "

The Automatic Page Scanner automatically scans the page with the attached S

’

camera at variab%sfspeeds up to 100 words per minute, taking the tracking task

¥ .
» X A
away, and permitting the student to concentrate on decoding In addition,nthe' v e

Autqmatic Page Scanner tracks across the line perfectly, and presents perfect

letters. This Instrument has proven to be invaluable in enabling the readers

»

, to develop increased speed in reading " The students should ave ample oppor-

J.
~ i

tunity tp become thoroughly familiar with the controls of the\machine and to
practice using it in a sfmulated teaching situation. \
1 ‘ -

y The Calcnlator Lens Module F28 differs fro?ythe normal lens, in three ways:

" the focus plane~is in‘a’ different position, there are no lights,\and the spectral
sensitivity‘of the'dptics is different. The Optacon model which) usually needed
to read tHe,calculator“is called an R1C, and can be recognized by the blne front. .

While both Optacon models R1B (gold fromt) and RIC (blue front) can|read some

calculators, the -R1C model can read a:wider ragge of calculators beciuse of its

-
1




ow

' by tbose«whb reqqire the CRT for information rexriéval.

. //\\ .
. , N
[
greater semsitivity. ' ) .
Vs

The Cathode Ray Tube (CRT) Lens Hodule FlA, alloq; the user to read

‘

many CRT Jisplays direcrly. It is used primarily by computer programmers and

-

s
The'ﬂagnifier Lens Module, FAA increases. the magnitude of the image about

":40% over the normal lens, thus tnablthg the user to read smaller print than ‘that

’ +

‘ possible with the normal lens. :

e Cr—

The Typewriter Lens Hodul¢,°F3A, is an Optacon accessory whiiigallowb the

Optacon user to inspect and read the character which has just been EYped make .

>

'typing corrections, locate typing position when interrupted, and to ﬂé/lgip

R e,

[

infor?jfion on pre—printed forys.' AR .
. = {
s ; , -
BEFERENCES: R )
felesénsory,Systems, IncJ'Optacoquraining:‘ Teaching Guidelines. -
Palo Alto, California: Author, 1974. . .
* “~ ":v"‘ﬂ
. .~ ]
. : ' s
~ i » .. . . .
o
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OBJECTIVES: . : , .

- 2.1

-2.3

-2.23 Students will practice "Cloze Procedure".

. Analysis and Sequential Instructional Objectives -

i h
2.0 ;ff;xBCTIONAL STRATEGIES

PV

Workshop Director will present Information Thaeory com-

cepts, including definition of critical features. - .

2.11 Student will.analyze: letters of the alphabet,
and identify critic;;/features

2.12 Student !1 will teach/Student #2, who is under
blindfold, to ident{fy capital letters ‘and
@ lower case letters, using Lessons Two and
Three, Ten and Eleven of TSI Stage One Manual.
2.¥3 Student #2 will teach Student #1, who is under
: M indfold, to identify capital letters and*
lower case letters, using LesSons Four, Five,
- Twelve and Thirteen of TSI Stage One Manual.

Workshop Directdr will discuss redundancy in language and
instructional stratesies to develop language skills
necessary for speed building.
2.21 " Students-will Teviev.lstTer prébgbilities ,
. in English Language.
2.22 Students will practice Shannon's "Guessing / -
Game"

4 ‘\\...v,,

Workshop Director will demonstratekprocedures for dev*\
eloping curriculum through Componeu:iAnalysis. ¢

2.31 Students, in groups, will dev Component
Analyses of task: Read One~1 entence with
Optacon.

2.32 Students will translate Component Analyses
into sequential instructional objectives

Workshop Director will review comnon problems out-
lined in TSI Teaching Guidelines.

worishop Director will discuss use of Component

for problem solving.
2.51 Students will map strategy for analyzing and
remediating given problems, using Component

‘Analysis, 72c7

S
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Since-rea{}gg p;int.with the Optgcon involves the p;rception of
one letter at a time and integration of the letters into words, and
res@arch ha.s‘ ‘reveiale-d tl;a't the per;:eptual u}ri: in read;l.ng braill:e.is
a single cell, it would ;ppetr that both moées of reading require
'gimil;r perceptual and cognitive skills, -the differences being mainly
in the informational value of the unit. It has been demonstrated that '
speeq pné comprehension of reading braille is, in part, a function of
accuracy of character_;ecognitiod, and some research hag also demoustra;eé‘
a l:LkeA‘ relationship fc_r reading with the Optacon. The stud t must be
prepared to teach ‘children to discriminate,'gecognize and identffy the

~uypper *case «and- lower case _alphbabets in the various type styles which are
. - - - N Baen ..n,o,,.:._‘, “ ™, “ L oan .. .
- AL A § ..

used in printed books. The reader must, then, develop "critical feature" - .

1ists for letgers which will enable him to categorize' these letters into e
the proper clasMs, regardless of size, serifs, or other embeilishments -
which are present in the graphic represemntation. A teacher must present

the letters to a child with consistent, efficient emphasis upon the c.:i;ic\al

features, or must assist the child to intuitively discover the critical

»

features.
Previous Optacon training can be déscribed as a "direct method".

The learmer is made to epta-nblish direct associations between tactile images

.

and verbal identifications, and the téacher serves to provide feedback

. and reward. for correct identification. Each Optacen letter is presented




—

-
L -
-

Aiepeétéa}yt and the learmer is f;rst told what the letter is by the
teacher, and then sa;; the name as the letter is répeated.
.; Another ;:ihod‘gan be called the "insight" methdﬁ. In this, the
. 'Ilearner 1s.systematic;lly taught to develop a.strategy for discriminating,
recognizing and identifying the tactile'image. The teacher stresses the
feathrgs in the tactile image which contain the most information, and
instructs the student to direct his attention to those features.

It has been demonstrated that rea&ers have‘experieﬁced considerable

.diffiqulty.in téansfe{;ing froﬁ the simple Gdthic pfint'of the fraining
materfﬁis to the reading of more complex type styles. It is conceiv;blg
that earléer practice with individual'letters in other type styles may
serv;‘to establish the crifiéal fe;tures, and heiﬁ to overcome this diffi-

”eéﬂlty' To’prepare fqr’/iuhercz\aching,aﬂia;ngvﬂ\;he student myst under— b o~
stand the cencept of "critical feature" and be able to describe letters in ~
terms of their critical features. | : ' &Eh

"An ungerstanding'of'the conéepts and th lang&age of Informagidn‘
Theory, also knownbhs Communication I’heo:ygﬂl aid the'student in iden- ‘

\ ' .
tifying the critical features of graphemes, and in.describing the letters. ‘

The unit of measurement is a '"bit" (for binary digit) which {s the amount

The definition of "Information'" is: that which reduces uncertainty.
of information required to reduce uncertainty by one-half. The number of
. ' \
- . 3 |
bits of inform"ion is equivalent to the number of yes-no questions which |
must be asked in order to specify one alternmative out of many possible

ones. This concept can be demonstrated by playing a "20 Question" type

' t

&

26.




: i
of game with the student trying to guess a letter of the alphabet which

has béen cﬁosen by the instructor. As @ach letter of the alphabet has
% ’
an equal probability of occurrence, there will be 26 alternatives, or
an uncerfainty of 26. Between four and five yes-no questions will reduce”

this undertainty (1/2 - 1/4 - 1/8 - 1/16 - 1/32), and there are, there-

fore, 4+ bits of information in each letter.

~

A single feature of the letter may contain a different number of
bits. For example, the left vertical stroke line of the upper case H -

elisl.nate&‘ the alternatives C, G, J, 0, Q, S, T, U, V, W, X, ¥, Z, leaving

-

only 13 alternatives, and therefare this feature contains one bit of -

" reduce the amount?ﬁ{\information received at one time and are called

‘.‘. - l

informatton. The single horizontal stroke.in the center 6f the H elim-
inates all other letters, and contains 3+ biE:hifﬂigjormation.
Two othéfrconcepts from Information Theory are pertinent. Extraneous
- N, I 1 o — ’ i
signals, or signmals which may confuse the megsage as it is cSteunicated,

“noise'. convey no information, difficdlt to read pyﬁé fonts,

poor contrast in materials, and any part that the receiver lacks the skill
to comprehend, will create noise. /Distinctive, or critical features con-

vey information: "Redundancy" exists whenever information is duplicated

by more than one source, or whenever the same-alternatives can be eli§:

-

inated in more than one way.

In the above example, the vertical -stroke to the right of the upper

s

.case H can be viewed either as "redundancy" or “noige".

~

27. -
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If the camere is positioned accurately, or if letters are.being scanned
automatically by the APS, the letters can be anal}ied ag/ they appear in
print. However, some consideratipn‘should be given to

appearance of létters'if, for instance, the camera wer skewed or the

\

letters were priﬁted in irregular type face. For le, in the printed”

letter A, the slant line at the left é&gveys'info ion. However, if
the camera were skewed, the same slant line veuld: pear on the left of

the upper case H (4”); in which case the point at/ the top of the A.would

convey more information.

[y

Students who are preparfhg to teaching rea?ing with the Optacon should .

analyze upper and lower ca letters of the algh be
feature list for, each letteﬂ/&high should be #tat t terms of

t
ascenders, delcenders, symmetry, horizontals, verticals, slants, ete.’

Strategies for teaching these features and/letters should ‘then be considered.
Features should be taught sequentially fhrough three levels. d13crim-
ination, recognition and identification; defined as: .

Discrimination: to separate one from another by discerning the minute
differences. ' ’

Recognition: to perceive to be a thing previously known (matching).

Tdentification: to make to Qe the same; to consider as the same; to .
classify. . - o :

‘changes in the -




f

-

The analyéis should_begin ;1th the upper case letters. as it appears ~
that.the critic;l features cBntained in upper case letters are most dis-
tinct and easy-to 1den}ify.r Most students have not previously learned to
exa;ine different type styles ¢ritically, and severa}l examgiﬁg_of sans-serif .
type, and types withhincreasingly,complex serifs are helpful at this point.
The student should consider that the tactual reader will perceive the image
only if it is moving across his éinger.« If the camera is held static on a
'letter, it will be perceived by th; reader only as diffused vibration. Each
letter "comes in at the right;;and goes off at the left"'across‘the %pdex
finger bf the &eader, and‘tﬁe critical féﬁtures must be -discriminated and *-
recognized in this o;der. TSI will supply sheets of }aised letters which
are of the sémq,approiimate size as those presented on the tactile array.'
Some teachers have found thegé h%lpful for pre;reading exercises, especially
’/ﬁfor older children{' However, some teachers have 5156 found that children

\ »
. ? "- o.,_ - : ‘ [ * \
¢ who have jeen unable to identify the ralsed létters”have easily, learned to oo o

: . R
) J

identify the moving letters on the tactile array.

S

The objectives fgf the experience of students/teaching other students
who are under blindfold, are two-fold. The student who is teaching will
develop the ability to déscribe letters in‘terms of their critical f;atures
and fo adjust the.magnification and threshold controls to maximizelgis-’ .

- crimination of the critical features, The student who is learning will de- x““\\\x‘w

velop personal insight into the task of sensing add perceiving the moving

bq \ x"‘

tactile image. ‘ ’ .
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Reading is am act of communication between an author and ;/r:XSer.

|
4 As in all acts of communicatiord, the reader\mﬁst make- an active cont?i——

bction if he is to acquire the available information transmitted hy the
auth@t. we can considiiﬁa human being as an information-handling channel
or device having certai/)built-in limitations and properties. An analysis
. of the ﬂ@ading process based upon Shannon's Communication Thfory gives
"direction to a consideration of the cognitive processes invclved. Shanndn

-postulated communication as a system which can be represeq;ed symbolicallv
" "

in the following.modelz . -

)

Information}- - - -{Transmitter4 - - - - + - - - {Receiverj‘- - fDestination

i!!!ll!g : L] 4
Message ‘ Signal Redeived Message ~

' ‘ "Signal & Noise
Noise ) : -
i . | Source ‘

In reading tactually,ythe Information Source is the-adtlior who uses the
l'gh .- 4 P

&
written word as the transmitter of his message. The signal (braille or

’

print) is received thfough the nerve endings of the’ finger (Receiver)
The message reaches its destination when it is translated into meaning by
the reader. There may be some loss of coumnnication between the author
» and reader through the translation of a mental message into written words,
through limitations in the channel canackty, or through limitationslof the
"reader in assigning meaning to received vords. : "”?
A

. :
"Channe]l Capacity" is defined as the limit or amount of information

. C . * f
that g¢an pass through the channel. Extensive research\has demonstratpd the




- <

capacity of the tactual cHannel to be one letterspace at a time. Ex-

periments with presentation of a wider field, that is psesentation 22\

letters to two fingers at'a fim& or two letters-to a single fjmeer, have
. : , ’

‘indicated no improverment in speef of reading with an Optacon.

¢

o
.

NWA Ao
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Reading is a process of selecting partiul cyes and.anticipating

the message as one reads. In this partial perception of cues, the reader

. iuses three kinds of language information: grapho-phonic information, ’

. -

vsyntactic information, and semantic information. Grapho—pﬁonic infor-
. " mation is wmhat informatioé conveyed by the graphic shhpes,gsound‘patterns

.

of the Ianguage, and the relationship between the graphic\shapec and sound
- patterns. Character‘recognition, then, is essential for tactual reading.

However, while some redundancy exists in orthographic information, much

» Y ,-i\- . -
R “‘ M Y N
[///"‘;::;§:§$§fs through the‘constraints put aporr ‘the order of letterJ and words

which are defined by the parameter§ of the syntax of the language, the

"semantics, and the spelling patterns of words in the language, It has |
- been estimated that English is 75% redundant. That is, in a string of
Englishjletters in text, 75% fewer guesses would be needed on the average

to‘guess the next letter in ihe string than would be needgd if the letter, \' \

~ Yoo,

'string was completely random. s

. , ' |

‘Alternatives of letter occurrences are reduced because they are not ////
1 ¥

equally ,probable. “Several studies-have been conducted to identify theé////

frequencies of occurrence of letters in various positions in words, an

’ v ~

rank-order lists have been published (See Appendix). Words, as well as

-~

letters; contain this source of redundancy. 1

-
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Another source of redundancy exists through the spelling patterns ,_iﬂru,“___"_;_

wo " "o

of the language. For_example, P does not usually follow "t.. Certain

patteras, e.g., VC, CVC, exist within syllables. : ‘ . ,

The syntax of the language contributes redundancy. Knowledge of SRR 7

the .structure will contribute clues concerning the parts-of ‘spekcH; nouns,

X . ! 1
verbs, etc., which ‘are.needed as the thoyght in‘a sentence progresses. ' .
T ¢ ’ 4 '
The brder in which-words may appear in the English language is one of the
. < C R .
chief signals of meaning. ‘ 0 N

P
PTN
-

Semantic$, the .meanir.gs of expacted words, contribute redundancy ~
5 o w4
<

\Familiarity with words, idioms, cliches and gr;hmar enables the reader to !
I £111 in missing or incorrectly identified letters. Less orthographic 1%-‘ }
formation is needed if)}étters do not appear in isolation. If the reader . J
demands too ‘much inﬁérmation from the graphemic symbols, he will often be: ‘ ‘
unable to read fast emough to overcome memory limitations and read for l

» b i N
sense. The reader needs to have learned the rules of the lahguage to

effectively inctease sp@ed of reading. The student who .is preparing to '

teach reading with the Optacon should tnderstand these sources of redun+’

z

dancy and their contribution to successfurl reading ‘with the Optacon, sinéhg

there exists no published curri:uiymﬂoQ reading system for teaching this

-

skiil.

- . -
»

The Workshop' Director can demonstrate té the students that they can .

| utilize the redundancy in the language, and, also, identify the existence

w L ° ‘ "




of the most‘ihformation in words and continuoﬁs text by playiﬂg,jwith
- Ly R L6 - ‘
the students, some adaptations of Shannon's "Guessing Gameé Experiments". '
. (See Appendix): . e . . t . -
"Select a short pgssage unfamiliar to the person who-is to - ) )
do ‘the predicting. He is then asked to guess the first letter . T
in the passage. If the,guess is correct he is so informed,
and proceeds to guess the secand letter. If not, -he is told .
the correct first letter and proceeds to his.pext guess. This . s -
-is continued through the text. As the, experiment progresses, ‘
the subject writes down the-cotrect text up to the current .
+. .podet for Gse in predicting future letters. The result of a:
typical experiment of this type is given below. Spaces were
included as an additional lettey, making a 27 letter alphabet.
The first line is the original text; the second line contains - .
a dash for each letter correctly guessed. In the case of in- '
correct guesses theacorrect letter is copied in the second line.

(1) THE ROOM WAS NOT VERY LIGHT A SMALL OBLONG
(2) -==-ROO======NOT-V-====T==m===SM====0BL---

., (1) READING LAMP ON THE DESK SHED GLOW ON
(2) REA=-——=——m- <= Q======D==—SHED-GLO=~@- -

(1) POLISHED WOQD BUT LESS ON THE SHABBY RED CARPET
2) P~L—S----—O—-BU—-L-S--O—-—-—-SH-—--RE-G--——- .
' An extension of t?e above experiment yields further infor-
‘e .. mation copcerning the predictability of English. As before,
the subject knows. the text up to the current point and is
asked to guess the ‘next letter. If he is wrong, he is told
so and asked.to guess again. This is continued until he . .
finds the correct letter. A typical result with this ex- .
periment is shown below. The first line is'the original
text and the numbersﬁin the second line indicate the. guess,
at which the cBrrect“letter was obtained".

(1) THERE I s' NO REVERSE ON A MOTORCYCLE'
() 111211211211151171112132122711114111-1
f N . ' 0 . ’ LI
, (1. FRIEND OF MINE FOUND THIS OUT ,

() 86131111r111111621111112111111 : -

(1) RATHER DRAMATICALLY THE OTHER ’<6’:/Y
4111111115111 1 11111 1%& 61111141111111
"Reprintéd with permission from The Bell S '

- Journal, Copyright” 1951 _The American Teleph
v Telegraph Company ¥y [

_— : ( o 34, .
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- As a second demonstratiom of the utilization of ;ﬂeTr;;Lndancy in

the language contributed through syntax and semantics, ‘studente may

practice an exercise with the "Cloze Procedures . In addition'to - .w":/’?ﬁ

..
- . R \ »

' _.demonstrating the impo"rtance_ of apn-‘;opria:?tdpation skil.l's to che, L
. sfﬁdentsi‘this‘eXercise suggests insfrnc; nalunethods‘and materials .
. , : - ‘ ' ‘

which;can be utilized to develop sEiil in reading with the Optacon. N

”

1. Prepare passage, every fifth word deleted and replaced with blank
of standard/iength Also passage with no deletions should be
prepare

2. Student r#ads entire passaée with_wordsadeleted

3. Studepts suggest words to put/in blanks, giving reasons for choices

4, Studénts compare correc;ed‘passagé with original passage without

' ~ deleted words. o
5. Students and te er d ycuss whether meaning is affected by change

in .woyds - .
6. Teacher Lnts at how wo 8 in immediate environment cu\_readers,
i of word limits choice, and redundancy in sentence gives -

///// o ’ - - : ‘

"The preceding instructional procedure can be varied by the use of
different types of cloze passages to foucs dn different aspects of reading -
instruction. Some examples follow.. -

Prepare cloze passages deleting certain lexical items (nouns, verbs,
adjectives) to foucs instruction on. the syntactic constraints of the
language. :

Prepare cloze passage deliting parts of words (for instance, de te
all of the word except for initial and final phoneme, inflectional egding,
or prefix) *to focus instruction on word mnalysis strategies.

e 'Prepare cloze passages with only the first or last word:¢f a sentence
deleted as another means of foqusing instrﬁotion on the syntactic N
constraints ‘of the language. .- o :

Prepare cloze passages deleting items for which students must supply -

_synonhyms to focus instruction on vocabulary (meaning) development.

Prepare cloze passages over different gontent areas or authors -

focus instruction on differences in language structure or style,

»

s
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i

Prepare cloze passages in which Mems containing certain phonemegrapheme L
« correspondences are deleted (for fost, } all words deleted contain the L
K a.vowel ®ourtd, consonant cluster-or, whatever) to focus instructiou* '
.t *on this particular type of word analysis strategy"*

P - — -

- /”‘ An mpbrtant'skill which is necessary for tactual reading” is the] e

.

formation in short term memory while processing ney

! demonstrated that while the time required for” -

h
the identification of\whole words and phrases-is as brief as the time“ oo

aoilgty to store

.-ififormation. Nolan

required to identify a simgle letter for the visual reader, the same rs

—

- not ttue for the tactual reader. He wrote: '"The process of word recog-

* nition appears to be a sequential integrative one in which word recog-

nition is the result of the-accumulation of imformation over a tEmporal

.

interval”, ) , ”

The reader who is limited in perceptual input must learn to for-

mulate rules for, or develop his skills of organizing or grouping the

information into familiar units or chunks. Just.as d Morse Code operator

learns toyinérease his speed by first. perceiving éots ‘and dashes, then

«.letters, then words and phrases, the reader learns to increase the bits of
. ~ - [ 2 . v
. 1nformation per chunk by "reé%ding" individual letters into chunks by ‘#)\,
grouping input, applying new names to the groups, and then remembexing the

new names. The same process has been discussed as it relates te the.

~ . * Bortnik, Robert & Lopardo, G.S” "An Instructional Applicatidn of

‘ the Cloze Procedure". Journal of Reading. January, 1973. pp. 296-3
Reprinted with permisston of Robert Bortnik & Genevieve Lopardo
the International Rea‘mg Association.

“
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reading of. braille and recommendatiens have teen madle for enlarging the

é

braile. cell or creating new contractions which will contain more in-

-

fogmatiou per cell.

" REFERENCES:

3
Boure, Charles P, and Ford, D F., A Study of the Statistics of Letters
in English Mords., Informatien and Control. l96l,;&.'

Bortnik, Robert and Lopardo, Genevieve 'S. An Insgructional Application
of the Cloze Procedure. Journal of Reading. January, 1973," "

Chall, J. s. learning to Read: The Great Debate. New York: .‘(cGrav—Hili ‘
Book Co., 1967. ° s .

‘Cherry, Colin. On Human Communicésizﬁ, New York: John Wiley and Co., 1957.

Eiseason, Jon, Auer, J. J.) Irwin, J.V. The Psychology of Communication,
New York: Appleton-Coptury-Crofts, 1963, . ,

Foulke, E. Non-Visua ommunication, Reading by Touch. Education of the
Visually Handicapped, March, 1971. - ‘

.Kusajima, T. éisual Reading ;nd Braille Reading: An Experimental Inves- ' ) '
tigation of the Physiology and Psvchology of Visual and ‘Tactual
Reading. New York: American Foundation for the Blind, 1974

L

1 k4 El

Milief, G..A. The Psvcholpgy of Communication~ ‘New York: Basic Books, , .
. Inc., 1966. ' . N :
ﬁiller, G. A. Mathematics and Psychology. New York: John Wiley and Son,
1964. - i R . .
Miller, George A. The Magical Number Seven, Plus or Minus Two: ‘'Some . : :
Lipits ‘on Our Capacity for Processing Information. Psychol. Rev. '
1956, 63. :

Nolan,]c. Y. and Kedéris,~c H. Percegtual Factors in Braille Word Recog-
. nition,; Research Series No. ~0 New York: American Foundation for
the Blind, 1969,

4

Shannon|, C. E. Prediction and Entropy of Printed Englishf Befll System .
I Techgical Journal. . 1951, 30.

3
| ! *
|
[

\
. v
.
> .
’ .
- . .
. .
.




2.3

‘e »

, .

Manv of the skills.which must be developeffi for the reading ¢f print

with the Optacon are also ntial for the reading of braille. There
appear to be, however, certain motor, perceptual and cognitive skills
which are specific to reading with the Optacon. ' In addition, few curriculum

materials have been published for the use of teachers of tactual reading

-

above the pre-reading level. ' The prospective teacher of Optacon feading must

develop some competencies in curriculum development, production‘of training

materials, and diagnosis and remediation Qf specific problems. After having
: 1 ?

identified the skills which are involved in Optacdn regding through the

previous activities, the student must order these skills as objectives to be

-

attained sequeatially, for She learner to move smoothly- through them to -

- -

orofieiency in reading. Detailed analysis of the ‘task will reveal components
. . h’ I R -
‘and prerequisite behaviors. Resnick has aeveldpéd a Qrocadufe for *his analysis.

The first’step in performiag a behavioral analysis is to describe the = °

steps whicﬁ are involved in the skilled performance of “the task, in a

-

temporal sequence. t is useful "as a beginning, for students to list these
steps in as much detail as possible although, as the analysis progresses,’

overlaps will be revealed and/or multiple steps mav be subsumed under more

3
T
~

general headings.

-
B

", A component analysis pf a general terminal tagk "Read with the-

Optacon” will involve so many factors, such as positioaing the book,

finding the page, understanding the .format, etc., that the exercise will




“Tjngibte manageable by the students if parameters arepget for the term

inal task which is to be analyzed. For exarple, assuming that the

equipment has been set'up and checked out, and that the reader has been
given a single sheet of paper, right side up, with a one line sentence
. printed upon it, thé'términalvcask to be analyzed may be: 'Read Sen-

tence with Optacon'. The students write this task at the top of the

.
¢ ]

-

i
page, and proceed at the next level below to describe the steps which -
. &
must be made to accomplish this task, dtating each step behaviorallz :
and indicatiﬁg their temporosity with arrows between the boxes. For -
example: '
~ READ SENTENCE WITH OPTACON ] -
Find line - | Locate beginning| —| Position Camera || Track across | = |
of print of line ’ Perpendicular ‘.Iine ) { » |
i . - |
-» | Identify first | Associate grapheme |-} Hold in =] Identify nexti -
letter of word with phoneme ‘ memory - letter . .
. | P~ - ey T—__. (. - '
- integrate phonenes *9 assign meaning _,_ integrate words assign meaning 1
. into word to word into sentence to sentence o

-

These behaviors_are components‘éf ﬁhe terminal behavior. It is .

+ hypothesized chag'the skIlled person actually performs these steps

:(although sometimes very quickly énd covertly). Sometimes thet; are
oo ) D

'loops"” in the chain, indicating that it is necessary to recycle through
. ~ - !

some of the steps several times to complete the task.




-

. Once the components are identified, a second stage of analysis

. ] . . .
begins. Each component is considered separately, in isolation from all

K} FEY

the rest. The question is asked: '"Vhat must the person be.able to do,

or to know, to perform this behavior?" Here, the aim is to specify pre-~

s
hd

réquisites to each behavior. Prerequisite(s) are listed at the next, level

below the cozponents. For example:

-

READ SENTENCE WITH OPTACON,

i

_ Track across
line

) [ . 1
Move camera Recognize L
left & right | . letters

i

Continuing'the analysis, identified pferequisites are themselves

L]

further analyzed to determine stili simpler behawviors. The process ig

. . )5 ,
. continued until a level is reached at which the assumption can be made

that the learner enters the seqﬁence. .
- Sometiznes a single behavior is prerequisite to more than-one hlgher—
level béhavior.. Conversely, a single behavior cah Yave -more than one

prerequisite.’ The interrelaticnships revealed by these analyses form the -

basis for %equencing objectives within the curricultm. (See :Ap_rpeﬂdix ‘ ©
" . " ‘ ‘. ; - e v . A
for one example of a simplified.ahalvsis chart)% _ - .

-

‘The ‘completed chart {s then read from the bottom up, and across.the

levels.” To each Behav;or, the student assigns.an_intruétional objective.

~

?ﬁese béhavicfally stated insgfuctignal objectives are listed sequentially,

LT 4
.;".

.. %0,

< i




the result being a curriculum oEEiine which the teacher can utilize for

teaching children of all ages and abilities.

.
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\Thé Teaching Guidelines which are a%:ilahle from TSI have been ‘
developed, in the main, for teachers'b%/e§pe:ienced'teachers’of Optacon’-‘

reading. Many of the problems and poséible solutions which are dis- .
: ; i .. .

¥

cussed have beer found to be’ common %L_most adult learners. A review of. -

'

. this section is helpful té prpsﬁect@be teachers who will be required to

prevent or remedidte_like.probiems.’ . i

N
- * -
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2.5

The Component Analysis and sequentially ordered listing of instruc-
tional objectives which have been developed by the students can be.used as
a "road map" for the diagnosis and remediation of learning problems. It
is Frequently d;feating to a child to be required to practice,a skill
at which he is Qontinuously unsuccessful becauge he ha; not mastered a
prerequisite skill. For exiﬁple with letfer tonfusions, the learner may
oe drilled on material designed to‘develop discrimination of critieal |

features when thHe prerequisite skill which he lacks. is the association of

a letter name or phoneme to a grapheme image. A specific problem may be

#

,better remediated by_an assessment of the learner's oasterg of the pre-

] . ‘€ . .
requisite skills: Practice on materials designed to develop a" lower level

siill may solve the problem, and enable the learner to move ahead.
Using the problems presented in the TSI Teaching Guidelines, or
simulated problems which are suggested by the Workshop Director, the stu-

dents, in groups or indiyidually, should design strategies for diagnosis

and possible remediation. .

REFERENCES : ' ,

-
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3.0 ASSESSMENT

OBJECTIVES:

0 . -
. ..

ph \
3.1\ Workshop Director will discuss, research concerning char-
acteristics of successful Optacon readérs. .
3.11 Students will identify possible variables which . ©
may affect success in reading with Optacon.
3.12 Students will explore, through discussion;
applicability of assessment instruments which
have been developed for visual readers. .

3.2 Workshop Director will den%nstrate use of Component
Analysis to assess level of student. . i

- ! . x
v

o

3 "1 ' a

y .

Reports of the several evaluation studies vhich-ﬁave been con-

" ducted with the.Optacon to date hawe suggested that reading print with

Ay ‘ .
- an Optacon 1is pefgips not appropriate for all blind children. These -

B -

studies, however, have been conducted with small.numﬂers of subjects and‘
’ . ® . .

leave many unanswered questions concefning thigcauses for the apparent

failure of gome petsons to leam. Relationships betweggscertain p}ycho-

logical variables and success in r!ading have been investigated hawever

*°

in the present state,of the art, little definitive data. has been published
vhich could give guidance to gte field. There -appears ‘to be-relatively~ ' A

o

little difference between the knovledge of projective assessment measures

TN
for learning to read with the dptacon and learning to read with ?raille

/
N\ . v Co.
L]
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" be: motivation, time spent intelligence, age and correct technique

- A ¥
.

At the present time Nolan and Morris' Roughness Discrimination Test i theﬁh.

»

only instrument which has beerd developed uniquely for blind children to pre-

dict reading achievement, although some other investigative works have .been

’

— A ’ ’

reported in literature.

Because ,0f economic considerations, there has been considerable:pressure
from fundingvﬁgencies for ad;quate screening of prospective trainees.
Batteries of instruments, published standardized intelligence tests, research-

[ J
developed tests of tactual discrimination, addapted fests of short-term memoyy

¥

‘for letters, and personality factors have been suggestéed and discarded. At
the present time, it appears that the only valid screening procedure is to-

try the learner for a short time on the Optacon and rather subjectively

s

make a prediction of success orAfailure in the futute.

In 1972, the Center for Rehabilitationvin Hj&delberg,'cermany, reported'

.

that the important factors in achieving success with the Optacon_appeared to -

-

In l973 Tobin, University of Birmingham, England, completed a one’

year study,“in~part to identify the characteristics that were,associatedo’f

with'successful'learning " The study involved 30 ‘teenage and adult subjects

~

who conpleted an’ initial training of 10 hours, ten of whom receiyed follow-

up  training of 30f60 hours. Ten Optacons wete utilizéd in the study.

,Average Optacon'reading speed at the end of the ten hour period was 6.6

-~ -

vpm. Relationships between sex, age, degree of residual vision, age of

learning braille, previous visual experience, speed of reading braille, .

-

short-term memory, twovpoint threshold certain personality factors, and

b ’

speed of reading braille were¢testedu Of ‘these, only age, short-term ..



-

-

3

’ memory, speed of reading braille, and two-podnt threshold proved sig-

2 T,
-nificantly related. ) v , S
In 1974, the American Institute for Research reported a two year
‘ study of. a stratified sample of students, grade 4-12, in selected re- .

sidential and day school.programs in the United States. Relationships—

~

) . betweéen measures,of intelligence, 'speed of reading braille, comprEhen-

sion, tactile'abiIity, Eaglish spelliﬁg abilicy, attitudes foward self, |,

o . ~

‘attitudes toward education, and speed and accuracy of Optacon reading,

'vuriety of usage, and attitudes toward Optacon, self and education were ,

4

tested, Of these, sigui;icant relationships were revealed between: -

1.Q., tactile'ability; accuracy of reading braille and,coﬁbined speed ) ‘ R

| .and accuracy of reading with the Optagon, grade, age, sex, spelling, '

-'attitudes toward education and accuracy of reading with the Optacon. No
significant relationship was reported between speed of reading braille 2 .

and speed or accuracy of reading with the Optacon' nor between measures of’ '?‘ . -

'v"-self-concept and speed- or accuracy of reading with™ the Optacon, nor of » m’ {

. A . . . ‘ 4

|

|

|

|

|

4

variety of ‘uses with 0ptac°n.. . L s

'Schoof analyzed relationships between age, sex; age of on of

.blindness and speed of reading with braille and a combined score -0

.‘ and accuracy of reading with the, Optacon( He reported an important, f

,H

.significant, effect of age on the reading speed achieved by 58 TSI stu-
' dents,_aged 10 ‘years anduovevg at the end of‘a SOahour‘éraining*course, 3 oo -

o~ “n
v »

with youngerflearners'developing'theﬂmdst speed. = .- o .
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Marmolin and Nilssom, from results of a study of Optacon readers conducted
by, the Pedagogical Institute,’ Uppsala Normal School, Sweden, stressed that,

reséarch emphasis should be placed upon training meth8ds rather than upon
! * - . " - N ‘ . 5,
establishing sereening, procedures.

~ -

+ . ‘ e ™
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3.2

It appears, then, that assessment of learners‘ success, s with most
other achievement factors in blind children, can be most appropriately

. accomplished through the use of criterion related tests. For measurement

s

. of speed and. comprehension: of learpers who have mastered recognition of =~ -

. . RN

charzcters, and have proceeded into rious continuous'text readings,

¥

.graded readiﬂ!.paragraphs which have been published for sighted readers -

can be producea in clear printing which will reduce undue adjustments of

maénification and threshold while reading. .

For assessment of progres’s in mastery of the prereqqisite skills, [ .

again the list of sequential instructional objectivEs which have been dev—

' . eloped hy the students will prove to be useful. Students should benen- e L

‘ couraged tp develop for each instructional objective, a gery specific
demonstration or which they can design materials For example, if the

instructional objective is stated '"Given series 0f critical, features,

all of which are different, and one example, child will pick ouq from

rs

I




series the one which matches the example", the student should pneﬁhréi N

printeéd sheets with several series of Horizontéls, verticals, open and
"‘{ —Eioped shapes, etc., Eo assess mastery of this objective,

< . ( . .
only for assessing the entering be- .

The prospective

teacher .can‘ use these magerials not
havipré of children, some of whom ﬁi;l\fe previoqé braille readers and

i -

N .

some of whom will be beginning‘readers, but for assessing and charting .
N . ' / y - ah

' . progress as the child is learning. I , ‘ 2//{
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. OBJECTIVES: n ’ ' o :
4.1 'Workshop Director will preseént an overﬁiew'of,tf;;n:;;, T X
. .~ . materials from TSI, AIR, and San Diego. - '
. ‘ . .4.11  Student will investigate materials.

4.12 Student will practice ftee
** adjusting threshold and pegnificatiom on
materials. N ‘ .

4.2 " 'Workshop Director will.discyss use of Component
- Analysis as guide materials development.
4.21 Student 1 prepare materials to teath to e
sequege{al instructions_objectlves.I . ,

Difector will present triteria for eval- |, o, e
ng commercial materials. ‘ R ‘

) 4.31 Student will investigate commerc¢ial materials .
. -~ using Optacoh, free tracking and adjusting’ for ‘ <
' varying print styles., -
4.32 . Student will prepare annotated bibliography N Y

of commercial materials. . o,

N e o .
3. . . .8 ' &

F-‘_ . R . : - 4.1 » 0"
“P\

" Inst:uctional materials for the use of te;cners\g?\gstning with.
A///::

e Optacon are now aVailable from Telesensofy Systems. Inc., American

«

$

- ;;, Institute for Researchf and the San Qiego City Schools,

[N .- W Vv
The San Diego City Schools,' under a Title VI grant, conducted one
g : R :

- of the first‘Syétematicailz develqped-bbtaconPPtojects; and as a result,

’»nané déveloped sqmg~materials fot,tehchlng p%imary\and elementary school |, )
childrent The primary materi;ls.include somefbtédrending activities and U
pr@nted matér{g}s which éan be ntilized 1ndenendentl§, or in conjunction |
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~

, words and short sentences are introduced within each letter’ group. Cri- "~

’

%

with other reading'instructiop involving the Hérper and Rowﬁpasal

lReading Series.. A teacher's manual acconpanies the element#ry stydent's
practice manual. It is'suggested that the learmer do no trackiné until
he is familiar with more‘than‘half of the letters of the alphabet. The

B Y .
alphabet, for presehtatiop,'is divided into four letter groups. Simple

- -

terion exercises are included for each lesson. Lessons progress in
4 2 v ]

- orders: l) non-meaningful\shapes and symbols, 2) upper case letters

14 1

-, 0LBST G, EU D F N B; 3) lower case letters o i bs t g, eudf n b.

<

he

1

a

X
.

i N ‘e -

4) reading rate building exerlises; and-5) exercises for reading?complex
type sEyles | . . ) - : )

The American Institutes for Research developed materials to be used

in their evaluation study with ele@gntary and secondary children which

were evaluated,~reviéed -'and are available now commercially. Materialg
e .

for primary readers were developed at She end of the project. In the

-

manuals, the earliest letters which are introduced are those used’ most in

English. New letters are introduced, and interspersed with practice of

a b
letters which have been previously learned \Criterion exerctses are .
\

included as are remedial and supplementary exdrcises Ordeonf presen-

-

tation “is: 1) numbers; 2) upper case letters A T\R;E 3) lower case

letters a t r e; &) upper case letters I HO S' 5) lower case letters X

r *n

fhos. .- : C ¢

2



" center. Presently, the fourth revision bg the materddils are available.

. (See Appendix) a

.The Telesensory Systems, Idc., instructional materials were developed,

in the main, through an iderative process utilizig féﬁakack from testing
3 .

with-the first Optacon 1 ers~at colleges and at;‘ﬂéfSeeing\Eye training

E 3
While TSI materials have generally been ussd forXrixining teachers, s
prospective oeachErs'sh%pld become familiar with the sequences ahﬂ\iormats ry

of all of the various tiaining materiafs. Experiepce.has shown, ho;;§e{, -

' .

that all presently availabie materials are, in the main, useful onIy for \\Q\\\ \\\\ .

inszruction in the ideutification of ‘letters of the alphabet -and certain

'minimal reading skills. The teacher of children of all ages will ﬁind it !

necessary to select, ;dapt, or create additional materials for the develppe ’ .
2.’ , ‘. | ~ . . . .

menf of readingiskillg from beginning readiog to adult levels. S
4.2 - . L

) SEUdents;\édth guidaaee from ohe Workshop Director, should have
some eipefience in developigﬁ, preparing; andfor describlpg(suitahlei
methods and materials for meeting the 1nstructional objectives which , - -
they have developed Appropriate lesson plans with examples of mater-
1als can be developed by each student f017use in instruction t%yard

rando-ly chosen instructional objectives. ,




4.3 7. T

Prospecsive tééchers'will need, in addition to published’cu;ricﬁlum
materials; a library of books in appropriate typg‘styles at various
readiﬂg levels to be used by learners for ''real-life'" practice. It is
important that the students develdp competencies in e;Qluating commer—
cial materials. Stﬁdenés should have access during -the vorksﬁop to mangy
of the commercial reading boéks and workbooks, investigate thesé matér-
ials visually fnd with tﬁe Optacon, evaluat; eécﬁ énd,~as’a’group, pre-
parewanjannotated biblioéraphy for futurg pérsonal use and dissgmination,
It is guggested.that} for consistency of feportlng; students judge the
books i;'tﬁ;ee\levels-ofrdikficuii§ - eaéy; nedium, ;nd hard - in three
§ifferent areas ;\pgint sty&e, format, a;d reading level. ; book isﬁ
usut;iy notncznsiséent in difficqity in'allitéree areas. One.witb;easy, -
- sﬁo}tuseiections may be put tqge:ﬁé} in a c?nfuétng and 1ncgnsistent.manner.

Each book should be judge&"in each area. The levels are defined as

a

follows: o X

Print: Print varies in difficulty for the Optacon réader according .
‘to the nqmber of couplicaiions on the letter itself (serifs, curlicues,
varying stroke widths}, the size of the letter, ahd the amount of con-

trast between the letter and the background.

A. Easy: sans-serif; eyen, narrow stroke widths; medium to large _
size.



B. Medium:

C. Bard:

Format:

simple serifs, uneven stroke widths; medium to large
size.

many serifs; extreme variation in stroke widths; small
size.

-Book layouts vary in difficulty according to the amount

of unused space on the page, the page numbering system, the number of type

aty}es, the number and placement of pictures, and the variety of written

material.

A. Easy:

. B. Medium:

.C. Hard:

Level :

S

little exmpty space; consistent written material (all
essays, all quetes); consistent placement on page;
consistent, easy print style.

.‘

;moderate use of pictures or different types of

materials,or print styles.

inconsistent placement of material on page; use of
many different types of materials or print styles.

Books vary aceording to literary difficulty (reading level,

' and sophistication of contént) and length of selection.

A. Easy:

¢

B. Medium:

\C. Bard:

short selections, and/or simple syntax, and/or simple
themes.

longer selections (1-4); and/or more complicated
syntax; and/or more adult themes.

novels, or long selections; sophisticated, compli-
cated syntax; and/or adult themes.

Bibliographies which have been Pprepared through activities in prewvfous '

workshops may be found in the Appendix. ~ -

As students practice tracking and equipment adjustment with varied -

materials, they.not only develop competencies in evaluating materials, but

53.
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_ [
develop self-confidence and personal competencies with the Optacon.

*a A printed sheet, such as the Materials Adjustment Sheet which is pre-

i

pared by TSI (See Appendix), which contains short selections in various

4 - -

sizes and print styles may serve as the final evaluation. The WorEQh&p

Director may observe and evaluate each student's tracking and skill with

the Optacon adjustments as he practices with this sheet.




/. ’ :
5,0 PSYCHOEDUCATTONAL FACTORS

. OBJECTIVE: | ' Lo

h

o’ 5.1 Horkshop Director will discuss Vocational educational and
. .sociological considerations relating to the Optacon®™ |
- " 5.11 / Students. will.discuss possible :i{ect of these
ton * factors upon motivation for lea ng and impli-
cation .for development of instructional strategies.

o

F 5.

_ A study conducted by the American Foundation for the Blind\indié
cated that the occupations” of users of the Optacon {ncluded, in rank

order: 'Computer Professionals, Students, Social Workersaand.Rehab-f.

LN -

"{Yiratien Counoelors, Business and Administrative Persénnel Miséellaneous

1

ProfeSsions, Engineeting and Technical Occu :ions, College Professors,

~
27N \

Attorneys,,anH’CIerical and Other<0ccupation! \\Application of: the basic

Optacon and accessories for reading tasks other)than normal reading‘have
N

Rroven to significantly extend the capabilities of a blind person and to

open up new vacational opportunities. For example, the cathode,ray tube,_

or television tube, is. becoming an increasingly popular information dis-

play device, and is employed in~airline reservation offices, customer

service centers, as well as computer centers.‘ The cape:bility of a blind

person to read such terminals not only expands opportunity, but protectgx

/

/
enables the blind\person to fill out pre=printed feorms, make typing cor-

e
&)

against obsolescence for computer programmers. The typewriter/lens/moduie



R .
r e . |

\-

pendent access to print is important New non‘ tereotyped~vocationa1

- pervades/the ®qtire life style. Blind students who have beed involved ’

Al

in the~AIR'evaluati and the Pennsylvania Optacon Project who have

learned to read independedly with the Optacon, have reported the types

[

- of material chosen for independent reading, and the uses they have made

of the Optacon in their daily living. me of these uses include: - -

" In School: . . T oL
Student repprts oh newspaper readings which are assignments for
" social science class (6th grade) - .

Student uses Optacon Lu‘school library to locate-material (9th grade)

"Student used Optacon for dictidpary work (Sth grade)

.

Student uses Optacon for wall charts, graphs and tables ¢10th grade)

. Student reads "seience textbook which is unavailable in braille
. (Tth grade) ' . . »

Student. uses Optacon for Daca Processing'material (11lth grade)

- -
» 3




3

: ¥
Recreation: : » —

- Studen't works in school radio club as a disc jockey and uses |
Optacon. foz reading lyrics1 Tecord jackets, etc. (1llth grade)

’Students readzrecipea, labels and. cooking directions in home
. economics classes and'at home (S5th and 7th grades)

- : . : . . )

) ‘ ] e 3 .
Studeht uses Optacoq'for*indepenQent fiction reading (4th grade) - -
Sﬁudent reads music magazites and is-trying music. (11th éradg)

. Students read hobby mag;zines, e.g., Sporting News, Pennsylvania

" Game News, Current Sc12::2‘“Horoscape1§§gazine, Boys Life, U.F.O.
Magazines, QST, Co-Ed Magazine .

Students read knitting and crocheting 1ns;rqggzégf\\\;-~x\\ :

Besides the Optacom, the methods of reading usually available to ~

blind students™are braille (such as,that.produced by the Américan Print-

ing House and local volunteer transcriber groups), recordings (such as

:H%hose'producedlby Recordings -for the BIt?ﬂ“and\local volﬁnteer'gronps),i -

talking ‘books (such as thbse produced by the Library of Congress), and

- paid‘or volunteer readers. Most educators and blind people feel that all

of these réadihg methods are important, and that’any_one'method should not
be thogght of as replac%gg.or eiimiqating the others. The generallopinion -
is that more geading‘methoés are n;edéd,‘hot fgver."The typical s;ghted
student’ studies from at least five textbooks ?Iyear, reads  at least another
fiv; library books, and in éddition reads many quksheets, lesson con-

tracts, and other instructional materials. No matter how excellent the

transcriptien serviceé, it is extremely difficult, if not 1mpossihle, for

braille and recorded media to provide blind students with equal access

57,
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to the printed information read by their sighted colleagues.
Even though the Optacon is not expected to, eliminate the need for "

braille and recorded megia, it.is important to'compare these-reading

/

methods on the basis of speed and cost in order to understand the ﬁt

w

| ..+ —effective role for each. ° While t/zractual speed of reading with the Op-

-

tacon alone is usually slower for most people than braille or recordings

(but the Optacon together with'a spoken work output accessory could
[ 8

be as fast or faster), the lead time required to have material tran—)
v

scribed from print to either braille or recorded form is a significant

factor which should be inclided in the effective reading speed. S

When  such lead'tines'are,taken into account, the Optacon becomes clear-
ly the most: effective alternative for many situations. For example, -

the requirement for advance decisions about books, papers, and articles

to be used in a given course to permit time fo( transcription, would so

restrict the flexibility of both stfident and teacher as to be impractical:

»

. - Although blind students seldom realize it, there are substantial

additional costs involved in- the preparation of inﬁtnuctional materials +

a -
-

in braille or recorded‘form. Additional educational costs for a blind
. student in a public school,.over and above the costs for a sighted student,
) ) . P ) _ ' ) , .
are often more than -$1,000 per year, not coumting voluntary labor .and

the'American Priﬂting HBouse Federal Quota. Moreover, when. the student

leaves school these services are often largely withdrawn making it diffi- \ ) i
M‘} ‘e ;
cult for the blind persbn to function at thé level at whdch he has been trained.




Table I1I gives a cost comphrison among the various }eading media
, :used‘by blind students on a per book-basis.{ This analysis shows thst a
ypical transqribed book for’ the -blind costs between $75 and $168 depending

on whether any value\is\placed on volunteer-labor. On this basis, the
R

,coSt of an Optacon is roughly équivalent ‘to from 17 to 39 transeribed books

or. the reading consumption of a typical sighted student in less than three

* v

~

years. - ' : . “ AR
| REFERENCES: ! X - S LT ‘
\Goldish, Louis B. and Taylor, Harry E The Optacon. + A Valuable Device
for Blind Persons. The New Outlook for the Blind 1974, 68, Q).
Moore, Mary W. ﬂ1974 75 Report of the Pennsylvania Optacon Proiect for ”
Teaching Reading to Visually. Handicapped Students. University of
Pittsburgh, Pittsbutgh, PA. -. '
> . ’ .
L . c . o . ‘7 .
. _(
v
N N ' »
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g Table II:
COSTS OF ALTERNATIVE READING MEDIA*

t

~r

S

’ = *
. . P
. . . .
. ’ hd i
g - - ‘
F - 4
.

Medium " . |'$ Cost/Book No. Books Equivalent
L . -to Optacon Cost
‘|Recordings for the Blind 160 e 18
Locally Produced Recorded © 85 gl 3% ¢

Materials and’ Books Obtained
_{Through Readers ‘

D

"Commercial' Braille . . - 100 It 29
- |"Volunteer" Braille (mot in- o
clyding value of volunteer labor) 75 B -
“Yolunteer" Braille (ineluding © 168 . e - 17
_|value of volunteer labor) = - . ) R e

P

2 L
- 0 T T - - r 3
- 1
—

. *Bgsed on “an anaiyais by Lorea Schoof
ﬁExample breakdeﬁns are as follows:

. Recordings for the Blind *~ ' P

4 . 4

- 1. ‘1974 Bopk Value of RFB services and activities 52 5 million

jZJ No. of bocks transcribed in 1974 4500. Titles x 3.4 copies/title
- 3. (1) above divided by (2) above = $163.40 - 5
‘ | OR 20 pages can be recorded in one hour. For a ?oo&:of"350 pages,
17.5 hrs. of recording time are negdlred . If the‘valde\bf'the
voluuteer labor is 2@ $2.75/hr., ‘then the labor in the trans-

3

cription is $96 25. The cogt of an audio-quality seven inch
"open reel tape 1is-$3.40 and 9 such reels would be required for
a ‘typical book, giving the cost of tape for a bqbk of $30. 60.

AN . ‘Thi material figure has to be doubled since a haster and at
=1e!lt
. - book is $157.45. * | VA

»one duplicate copy are produced. The total. then, for one

64 28 |

“¢
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L

"Cotmeréial” Braille

LT 4 . . ) . . . ‘
L. ~ Cost.of producing master plates: '~ $6,500 (for 350 page book)
o $9.19 R :

. $6.00 (assume 4 vols. @ $1.50/vol.)

2. - Incremental cost per copy -
3. Incremental bin@iné §ost

Assuming a typical run of, textbooks at 70 copies gives a total cost

for each copy of the book at $lO8~9ﬁ.‘ If posﬁage~héd to be paid to ship

this Braille book acrass one to seven postal zones, a shipping cosat of

5 .

$8 - $20 would be added.

LY
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6.0 RESEARCH NEEDS i

¥

. OBJECTIVES: e e K .
£ 6.1 Workshop, Director will discuss questions which have been
" . suggested to be researched in tactual reading. .
6.11 Students will construct list of additional
‘questions which will need to pe .researched in o .
' . the future.

“

-7 - .

. - ) 6.1

In addftion to questions relating to tactual reading which have

been investigated and reported in the literature, some other research-

- able questions have been-identified: . .
1. What cognitive skills (and styles) affect the acquisition of : .
Optaconm-reading skills in.children, e.g., perceptual decoding . o
. processes and conceptual processing factors? - .

2.' Will certain perceptual and language subtests of the WISC-R predict o T
success’ ) K > :
3‘i What is the relative effectiveness of distributed vs. concentrated
instruction for children? .

. 4. Is there a relationship between the size of the finger (for
children) and oﬁtimum image size?

5. Is there an optimum age for beginning instruction in reading
with the Optacon?’ -
6. Is the use of duplicate materials in braille and print effective
for Optacon instruction? ,
7. What is the effect om reading of teaching braille at the same
time as Optacon reading? '

i
i




AR 1 N . . 4 : ‘ . “ - ¢
0 - £
8. Should readiness materials which are similar to the images on ’ S ’
the Optacon be utilized rather than raised letters? ' ;
. .9, Should p;imary readers learn first the identification of letters
: +  on)the tactile array befdre tracking? ., v
10. Should critical features embossed in raised letters be included
for pre—reading~practice’ ®»
11. - How effective is a whole word approach to reading for teaching )
Optacon reading? _ , .
. 1« N
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. COURSE OUTLINE - -  °
Introduc ion = 1_* -
. hE N
1.1 Demonstration of Optacon Lo .
1.2 Hisfory and philosophy of development

! .
! .
1.3 cture of Optacon . .

1.4 Teaching aids agd accessories T,

{ 1

Asgsessment

InStruc ional Strategies o

~

—

3.1 velopment'of tracking skille

3.2 cognition of iete?;s and words
3.3 Speed buildgég ' B
3.4 Pfoblem solving -

Instrubtional Materials ) ’

" 4.1 Published Materials ' RN

) ;4:11 ) S S _~\§‘ T

4.12 AIR _
4.13 San Diego ' -
4.2 Teacher-made Materials o

4.21 Component analysis approach
4.22 Materidls fopr remediation ' o
4.3 Independent Reading S

4;3f. Criteria for seléction . :

-

4.32 Evalyatiot of .materials ° e

Psychoeducational'Factors !

- ¢ . - ‘ -

5.1 Psychological (Individual Attitudes) - ‘

- < .
- .
»

5.2 Sociological r ' - :
. ' iz ’
3.3 Vocational implicdtions of Opkacoq
’ ’l' N ’ ).
Research Needs : . W .. L.



~ TEACHING READING WITH THE OPTACON’

. .2
Demonstration:

-
Lecture:

-

.m.: Lecfure:

.m. Participationm:.

>
-

.@.: +Participatiom:

s
, .
o

Lectureg

y
Participation:

[+

Lecture:

»

P;iticipatiop:

.

Participation:

Participation:

Lecture:

Patticipation:

Pa;ficipation;

DAILY SCHEDULE

3

As each_student follows with his Optacon,
teacher demonstrates each part. Students
ge through check-out procedures and |
praetice individually on pages from manual.

History and philosophy of development i ‘
Comparison with other reading machines |
Accessories

Brief pres%nfjtion of Information Theory

Students .analyze letters of alphabet
‘for critical features.

Students break into student-teacher
paifs, 'Teacher" works with "student"”
who is under blindfold, teaching capital
letters only.

Students teach each other lower case
Iatters

Language Skills - Redundancy .
 Overview of TSI, AIR, San Diego materials

Bree tracking on TSI materials

Component Analysis --Currieulum design

.Students form into groups and devise
. a component analysis of task: Read one-
line sentence with Optacon

I

Students practice individually free
tracking gn all manuals.

Students, 'in groups, are given component
analyses and simulated problems.
Students analyze problems, causes of
problems, and remediation in discussiom.

Students begin investigetion'of library
books, and construction of annotated
bibliog:aphy

«®

, Dis ssion of speed building strategies
' .based on component andlysis, development
of optimum anticipation skills," reading
fn meaningful units.

s

X
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DAILY SCHEDULE - PAGE 2

Day 7. a.m.: Participation:
/ ’
/
/
p.m.: Lecture:
Day 8. a.m.: Discussion:
p.-m.: WRAP UP
, .
c“
- o *

.
-~

'3

L

Students construot lesson plans. ‘ .

Students continue construction of bib-
liography. - ’ 4

Screening, Record Keeping

Research past and future -
Development of motivation . -
Evaluation S
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SOURCES OF MATERIAL FOR OPTACON INSTRUCTION

14

Telegensory Systems, Incorporated
1889 Page Mill Road }
Palo Alto, CA 94301

Materjals:
Optacon Training Manual, Stage I, Grapheme Recognition, R17464-A
Optacon Training Manual, Stage I, Teacher's Edition
Optacon Training Manual,.Stage II, R17453-A
Optacon Teaching Guidelines, R17454-A v

. ? N

( -

L)

Dr. R¢bert A. Weisgerber

Amerifan Institutes for Research

P. 0./ Box 1113 ’ ’
Palo to, CA 94302 :

Materials:' ( i
” +
Optacon Instructional Materials, Primary Level
| Optacon -Instructional Materials, Elementary Level, 1974
.hOptacon Instructional Materials, Secondary level, 1974

Mr.{C. Robert Calhoun, Supervisor
Exceptional Child Program

San|Diego Unified School District .
640k Linda Vista Road

San| Diego, CA 92111 T /

[

-

Materials: ) . o

ESEA Title VI-B Students' Manual for Learning Optacon Reading, 1973

ESEA Title VI-B Teachers' Mapual for Optacon Reading, 1973

ESEA Title VI-B Optacon Readiness and Elementary Reading
Materials, 1974

.




MATERIALS ADJUSTMENT PAGE . P
s ’ Date ~ Teacher =~ -
— | .= Looking out of our front window | wé’téhéd some . R
‘ birds busily gathering twigs and bits of straw: DAY

they were at work-building nests in the treetops Tl
across the way. Each autumn the apple trees are REES

e 2., #hen I uas walking through the woods I\E@\a %mg N .
hig hind lege. I ran to get my gun but when it had
gone. Sudderly a stromg gust of wind blew the man's hat off hu
head and dropped it in a nudguddle, }'e/wa’a armoyed for.it was '

T \\>

poe J | m— GrOCEr WS feCeSTH e non-transferable T \
COuUpOnN for face aMount pius 3¢ handting ~ /
ondy f yOu ODLING € from ¢ ustomer Duy-, ) ™ ’

g thig dem by IS

e N I
IR

o .

- — 4, TELESENSORY SYSTEMS, INC.

Tty HANOVER STRULUT hl

PALO ALTO, CALIFAOANIA 94304

s, In London there is a shop which 52228 stongs. Few 0f .
! these stones cost more than 444ty pence. 1 know a man
who always carnies one of thede stones. At last 1 ha

- ¢.—— YOUR CHOICE OF THE
' HIGHEST RATES

—7.

AS HE SMOKED, HIS LEGS STRETCHED OUT IN FRONT OF HIM, HE
NOTICED A GRASSHOPPER WALK ALONG THE GROUND AND UP ONTO
HIS WOOLEN SOCK. AS HE HAD WALKED ALONG THE ROAD, CLIMBING

[-+—SPECIAL STATEWIDE -
ELECTION BALLOT '

As the Nation s principal conservation agency the
Department ot the Interior has basic responsibih
trs Y11 owater tish wildhfe muooeratl fand park R /,/—’_"_\\
and recreational resources Indian and Terr:torial I ) .
Ly [ -
=10.— Older people can hardly believe their ears when they are ta
) .that schooichildren are on strike. In our young days we
2 would not have dared. Had we dared the revoit would have beeﬂ
. Poppy petals are- 4"a.lling for the last time in a Turkish town

- , called Opium -ard the peop‘lo are finding it hard to get used
.y to the icdea, Harvesting of the Jast crop has begun. bhen '

.
"~

s
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OPTACON READER "EXPLORES" THE PRINTED PAGE*

A

.

- ~

* Al - - .

Development of the Optacon, an electronic device that reproduces
a

printed letters that zan-be read by touch, has produced some interesting

¢

discoveries for the cogenitally blind. In conversation with Fred Gissoni
of Louisville, who has developed a speed of about 40 words a minute using
the Optacon, 1 learned that he has discovered some things about printing .
"he didn't knowcexisted. . ., .

By tracing lines of type with _an electronic Sgobe, the Optacon,user' K

can feel actual shapes of letters formed under his fingertip. Because the
4 . ’

. probe will also pick up other printed.marks, Fred has discovered_sucn

3
. >

interebting objects as column rules, desizﬁs; 3nd countless other, things the
a1 . readerfnever mentions when readiég aloud to a blind person. -

"I had never khown the difference between tnf shape of capitals -and

» ~

lower case-letters," Fred adv1sed "I have often seen raised capital letters i

and assumed the small letters were simply smaller sizes of larger ones, .

On Fred's suggestion thac congenitally blind persons might be interested
., in a desctiption of what is contained on the printed page other than type, I

shall attefipt, from my_years of experience as a printer, to describe what -

sighted persons see on'a printed page. o T ’ . .
E4

K2 ¢ LI .. h :’) £

» o, - . ” . - °
Nold, Don O. Dialogue with Intercom, Manuscript #48, Winter Editiom, 1973.
Berwyn, Illinois: Dialogue Publications, Inc. Reprinted with permission
of the publisher. ’ .

* - Ld




TYPE FACES. Basically, there gre, three main families of type faces,
each vith hundreds of variations. Roman is used to indicate type with
serifs"--little lines or bars that are placed at the ends of letter--

strokes. "l" for examplé, is a straight line going up and down; at top

and bottom of a capital."l" is'a tiny cross line placed at 90 degrees to

the main stem of the letter. Standard typewriter type usually has "'serifs"
‘and therefore is considered a member of the Roman family.

Varying faces:.of type have different names, often bearing the name of

- -

the designer. For'ex mple, Chedtenham is a Roman face with sharp "“serifs"

LS

that are equal in width\ to the main body of the letter. (Caslon is a

2 ' - F
graceful letter given move Xo gentle curves with thinner "serifs,” but

P

still in the Roman Family.

. Boudy is“the name giveh to a rounded, heavy letter with somewhat

~
™y

rounded."serlfs" and the maijy stem of each letter varies in thickness,

f each. stroke and thinning as {t nears the
F'

"serif" end. Megphié,ty*b, 1yke Cheltenham, is rigidly even but with thinner

being wider near the center

v

"serifs." (There are literally hundreds of variations, but as long as the

letters have "serifs," fhey are considered in the Roman family..

Gothic is the nafme given to the other main family of type faces

Gothic 48 known fqr its simplicity, having no serifs or curlicues

» -

,adornfng it3’§tyle. Most modern faces fall inXo the Gothic family, such




'O
.-
as Futura, Tempera, Moderne. As in Roman, there are many-variations, each

"

~

' r

with igsldesigner's chargpteristi% flare to be different in some way from

v
-

.-

another style,

]
L)

The third family is generally known as Scriét, characterized by its
simila;ity to handwriting. Letters are designed with joining strokes so
when type pieces are placed side-by-side to form words, they will appear
to be;joined in a continuous line. Again, there are as many styles and
vari;tions as one can imaéine, all cla;ming some resemblance to Script
styling. g

There are still other variations in type, one of which is called

Italicizing." .Italic type (promounced "it-talic" and not "eye-talic") .
indicates that lepters'have a slight slant in contrast dethe straight up
and down line of the conventional letter. - Italics are used to emphasize
words, or for titles of books, etc. Each type‘style and siz; ig pr&&uced
in Italics without changing the fapily characteristic of the létter.
WEIGHTS AND SIZES. Shapes are not the only differences in style.
'While Braille is u;iforﬁ in size and séacing, printer's type comes in sizes
- from giny type that good eyes can hardly read'to huge letters used on pill—

boards. Small type used to.comnserve space On legal“forms'and classified

ads in newspapers is among the smallest commercial type. Anything smaller,_

.t




. I3 -
. . ~ -
« .

is usually drawn larger and‘reduced photographically, as type found in

trademarks, union labels, etc. . ¥

k4

. ~In addition, each type face has other qharacteriséicé that alter

its appearance. For example, the word "condensed" means that a type face

+*

is made nartower so more letters will fit into @ given space. The word
"extended" means the opposite--that-letters are broadened to take up more

space. In either case, the style of'thg letter has not been changed, but
¢ ~ . . ‘tg
in the "condensed" or "extra-condensed" letter, the "0", for example, will
, ’ - ,
be a tall oval; in the "extended" it will appear squatty, either a full

circle ‘ being fctdaily wiéer. than it is tall.
' ’?OINT SYSTEM. Printers uge different méasuring units thgn‘x?u are
’/gccuézbmed to. Type sizes)gre gi;en_in "ﬁoigts"—f72 points to an inch.
Smalljtype used foF classified.gﬁs in newspapers isfusually six-points,

“meaning that from the top of a capital letter to the bottom of the tail

on a small letter<"g,” "j," 'p,"™ "q," "y," is six podnts or one-12th of

3

an inch. Set solid—-fhat‘is, witﬁ no space begwééh lipes--dne could get

\ ] s in an inch. However, this would be verfbéifficult to read, so such
ﬂ/ij;tL::i;;;;ii; set w;th one Or two.p;ints between 1ines:: This 1s called

”T;;;i;gh (lEHingi because the thin pieces 6f metal placed bet&een lines

. of type is made of lead.

L9

-3
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He;ghés of letters are measured in points, but width of linés ére

measured in picas. There are six picas to an inch, and newspaper columns "

are usually 12 picas with right ¢olumns to a large size page, five qﬁlumns

in tabloid. Many papers are now changing to wider éplumns——often 20 picas--

. r

with five columns to the page. Coiumnlfulés separating columns take one

-

»
pica, but magazines prefer to leave more space and use no column rule--only

white space separating columms of type.

Perhaps you have heard of "ems" (e-m-s) and 'ens" (e-n-s). When type

.

is hand set (something rarely done in today's automated shops) an "em' is

a spacer that is as wide as the type face is high. An "en" is half an "em."
OFFSET PRINTING. Print£ﬁg/from metal type is rapidly Aisappea;ing,

being replgcéd by various ‘forms of offset printing. Done photographically,

a picture is taken of a "paste-up," the full layout of a page or several

}

-
g

pageé mounted together. Cameras vary {n sizes, some large enough to

photograph séver;l full newspaper pageé at once, producing a pethive that,
‘ . e
after developing, is used-to burn an offset plate. Only the portion to be

¥

printed--type, drawings, photos——appeafé clear on the negative, the papﬁ not
to be printed remaining black and opaquegto light. When placed over a pre- ,‘

sensitized plate under a strong arc lighé for several minutes, the image is

burned into the plate. The plate is theJ developed with chemicals which -

I3

bring out the image to be printed. The plate is then wfapbed around a solid-

e
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c;linder and as it turns an the pressL{two sets of rollers touch it., One
applies a répellent that coats the blank area of the plate, but will not
adhere to the image. The other rollers carry the ink supply, and the

image to be reproduced picks up the ink, but the ink will not adhere to ’
the blank area covered by the repellent. The principle here is that oil and

water do not mix so neither do the ink and repellent mix.

When the plate is sufficiently inked the inked plate is engaged to

)

>
roll onto a*selid‘cylinder of equal size covered by a rubber blanketr The
blanketed roller picks up only the ink which “in-turn is applied to paper

as it passes through the press Thus, the term "offset" is demonstrated

the print being put from the plate onto the blanket and. then\"offset" onto A;

@

. the paper. It is, in fact, a form of lithography.

li

o

WHAT THE OPTACON SEES. All kinds of images :Ze put onto the printed

page to produce special effects for advertising and color printing. Screens=-

a panel of dots--are used as background to type, printed in a lighter color

,
» . i . [N -

than the darker type, producing emphasis or background to catch the reader's_.

visual attention. Often a "reverse" is used; the type being white on a dark

background so letters appear to be cut out of the page. Plain and faney

borders, rules, insignias, rndescribable designs, arrows scrolls, mortices,

and hundreds of other little devices are used as "attention compellers. The

ot M
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L "blind person; having'printed material read to him, may be totaliy unaware

~ @
o

of these man§ uses of printed gadgetry that most sighted persons take for

gtanted. Besides, it's useless to describe these eye-catchers because ’

‘ ’ ’

the message is all that is important to one without sight. It is not, .

until one scans a printed page with the Optacon that he becomes aware of

.

. things on a page thatr-he cannot make out.’ It does fot have the shape of a

¥ ‘.

letter, or it may be much langer than the range of the probe used to follbw
the print. When color backgrounds are used it can be more than a little
corifusing to the Optacon reader. . K

In scanning magazines, newspapers, and other printed-material :

Fie , . 2

' especiaiiy those pages having advertising; Fred Gissoni discovered the many Lo
/ devices used in printing. He also discovered what was meant.by "1ayonts"--_

the effeetiqe use of a variety of type sizes and faces, artists’ creations

and photographs, use of color in both t§ne and illustrations, and'the
extensige use of color in backgronnds and reverses.” Even on pagés of straight
reading matter he discovered column and cut-off ru1es and other devices - '

: printers use to make a page more readable for those with sight. ‘ ’

° Tt issimpossible to adequately describe the unlimited possibilities——
- ' , ) ¥

more ‘are being “#nvented each dayu-that layout artists and printers are

«

. devising to effectively catch a sighted readet's eye. But take this writer s

B Y'Y .{3‘ i
. /. 3 " P
. -4 -
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word. for it: it must be seen tp-be appreciated. Pérhaps the Optacon will | -
open an entirely new concept of reading to persons without sight, but it .~ o~
. B ' 1 N . s “l <. . “ .
, will mGre than likely add to a blind person's confusion if he attempts to ’
’ v . S 5 - . e 2t A
use it to read anything but‘straigl;z ‘reading matter. - - o iy LT
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amubcmga'{ FOR READING WITH THE OPTACON

L

- - . . . PN -
The followirg annotated biblioge@phy is designed to help the

) . . ‘
teacher establish a library of tradr b00§§hwhiph are suitable for

easy readiang with the Optacon, and which may be used for supplementary
motiva{ional and skill-building materials-with children. The books

havg'Seen rated,b} teadhers. of Leading with the dptacqn in ﬁaur

different areas: print style, format, reading diﬁficulty;\énd appeal.
(L . "

- 5{5‘
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pum\n LEVEL .. ) '

sm{s/s: ANIMAL ADVENTURE SERIES. Gene Darby, 1970, Benefic Press,

4 10300 W. Roosevelt Road, Hestchester, IL 60153. $1.80

— or $28.80 .per set .of 12 books

\ The books in this series would hold the interest of a young
<hild

) Not all of the books woyld be suitable, however, because 3
of the .dependence ypon illugtratipns in many of -them.

- A}

-

Print: Easy, sans serif, wedium size, even stroke width.

Format: Some Wof placement of sentences on page;
too diffitule ndepefident reading, but if help
: with tracking is ava‘i%able, could be managed
i e
Level: Easy, simple seftences, usually one sentgnce per line;
use of quotation marks common. —

Suitable for Optacon:

'Doc, the Dog -- Level PP e

*

Hamiiton, the Hamster ~- Level 1

+ Pudgy, the Beaver -- Level 1l '
. *
SERIES: THE MONSTER BOOKS FOR BEGINNING READERS. Ellen Blance and ,
Ann Cook, 1973, Glendale, California: Bowmar Publishers, .
622 Rodier Drive. $0.95 each.

The bo®ks in this series have great humorous appeal for
very young readers. In each book, the print. is very large, and
not all of the books can be easily read with the Dptacon
. ~
. Print: Easy, sans serif, maximuxf size of print whfch makes even
tracking necessary

2y

Format: Medium, some inconsistent placement of material on page;
uneven line lengths. \

. Level: . Easy, low level. . . . ‘
L Suitable for Optacon:* F
' ' " Monster Looks for a House - ) | o
Monster Goea to the Museum -7
) .o Monste.r Gées to the.vC1.ty oo .
S " Monster Goes to the Zdo - : ry \
- .. { =~ Monster Gdes to School { e : - . ; |
XY T "~ Monster and the éigic Umbrella . -~ '~ \\i : ; ) “ i

Y

- . ~




ELEMENTARY OR PRIMARY

SERIES: MICHIGAN TRACKING PROGRAM. Ann Arbor Publishers, Campus '

”

o

o

£

Village arcade, 611 Church Street, Ann Arbor, Michigan 48104

The Michigan Tracking Program is a set of workbooks designed
to improve visual discriminatfon, reading comprehension, and ’
related reading skills. An example of an exercise is as follows:
The lower-case alphabet appears at tHe top of the page, ‘and the
students are directed to pick out each letter of the alphabet
from eight lines of nonsense syllables, ignoring intervening
letters. The Symbol Tracking Workbook and the Primary Tracking
Wworkbook are not suitable for Optacon, however the Visudl Tracking,
Word Tracking, Number Tracking and Cues and Signals are interesting’

_ practice books to be used with the Optacon. The elementary

levels, in general, are printed in letters (or numbers)- which

are too loarge for the Optacon. Llater in these levels and in the
second levels, the print is very good. The books are rated
individually: - , -

Number Trackingty Math 1, K. Wehrle, 1971, $2.00.

g

Print: Roman, bkeasy.

Format: Easy, but some numbers in boxes; goes from widely
spaced to close together. -

Multiple Tracking: Math 2,_Bett§ Steele and K. Wehrli, 1971, $3.00

+

rint: Block with some serifs, good size ’
Format: Rows of numberals for tracking
Visual Tracking?\\gobert Geake, 1962, $2.00

Priant: Easy, b;;EE:,changing sizes within workbook
4 .
Format: Good, easy, above each selection is alphabet with space

betwsen €ach letter. “Makes it easy to adjust before
starting selection. NG

. B . ~_ -
.
word Tracking: Danald E. P. Smith, 1967, $Z:

Print: Cue in bold print, other medium to hard;*
. strokes of varying widths. ° , ‘

‘Format: Medium to hard:*affgz;ent_print sizes, inconsiste
" placemeng, ' ) :



ELEMENTARY OR PRIMARY - PAGE TWO.

Cues and Signals: 1. -Betty Steele, 1971, Price, $2.00.

Print: Easy, little empty space, bold, block, good size.

x

Format: Easy, vocabular§ at end very advanced.

Cues and Signals: 2. Betty Steele, 1971, Price, 52.00.4
Print: Regular, pica, .good size.

. Format: Vocabulary at end very advanced, but teacher could omit
‘certain sections.

L ) A

Cues and Signals: 3. Betty Steele, 1971, Price, $2.00%

Print: All lower case Roman letters, good size,

Format: Print placed nicely. h

Cues and Signals: 4. Betty Steele, 1971, Prile,

-

Print: Easy, bldék print, heavy brinc.

Format: ‘Easy, key words im center of line.




ELEMENTARY OR PRIMARY -- PAGE THREE

£

(N

SERIES: MERRILL LINGUISTIC READERS, A BASIC PROGRAM. Charles Fries,

et. al. Ohio: Golumbus, 1966 Price $0.96 per book.

' This series approaches reading from a linguistic viewpoint
Patterns of words are important, hence, Nam, pan, ran, etc. While
the beginning primers are printed in type too large for Optacon,
they could be reproduced to make motivational, interesting ex-
ercises for practice. Investigation of Readers 1, 2, and 3 would
be profitable. g

SERIES: MERRILL LINGUISTIC READERS, REFRESHER PROGRAM. Charles

Fries, et. al.  Ohio: ‘Columbus, 1966. Price {about) $2.50
per book. . .

This series is for the very slow 1unior high reader. There
afe four books in the serfes, Books A, B, C and D. Books A and B
are printed in .easy, simple serifs, Roman print, lines are widely
spaced.  The maﬂhrial is interesting fBr beginning readers. Books
C and, D are neot suitable for Optacon in their print style. Good
approach to teaching Optacon.

SERIES: GINN 360 READING PRQGBAM. Clymer and Marein. New York: Gimn

I

and Company, 1973. Price (about) $3.00 per book.
°  “This series is printed in varying print styles within each
book, however, there are many stories in good block print which
would be suitable for the Optacon. The approach is a whole-~-
word appreach. The Teacher's editipns have outstanding directionms
and supplementary material for the teacher. =

-

s
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ELEMENTARY LEVEL : .

SERIES: PACESETTERS IN PERSONAL READING. Kathryn Lumley and Robert
. Borga.  Chicago, Ill: Lyons and Carnahan Company, 1969.
Price, $2.25. * ’

This is a good series for upper elementary school readers,
or grades 3-4 for the better readers. They are listed below in
the order of their difficulty of reading. Print size is close
to the maximum which can be read with an Optacon, and this pre-
sents some problem for tracking.

Print: Medium, some Serifs and variations in stroke width,
good leading.
4
Format: Medium, pictures on most pages, but consistent

- = "arrangement ‘of written matter.

Level: Medium, fairly long sections and rather soph- . L.
isticated vocabulary. . . '

A 13

Suitable for‘thécon:

The Fish Whe Weren't and Other Stories - $2.10.

Moon City and Other Stories - $2.40. ) . .

L]

The Thief in.the Basement and Other Stories - $2.40.

SERIES: RACING WHEELS SERIES. Anabel Dean, 1972. . Westchester, Illinois:
' Benefic Press, 10300 West Roosevelt Road. Price, $2.22 per book.

This is a high interest. - low vocabulary series with great
interest for junior high and senior high slow readers. The sentence
structure and vocabulary is about at a level for intermediate
' v grades., Illustrations, of which there are few, are not necessary . ;
- for text interpretation. The entire set is $17.76. Those listed
are most suitable. ’

7
rd

' Print: Easy, block, good thickness and size. -
Format: Moderate use of pictures, but consistent sphcing.
Level: Elcmen:iry school/intermediate level vocabulary.
\

L
s -

Suittbie;for‘ﬁﬁtacon:

Drag Race -- Level 2

. ‘ Stock Car Race — Level 3

»

Indy 500 -+ Level &

AT -
. .




ELEMENTARY LEVEL - PAGE TWO

1

e

SERI ES. HA. IS IT. .Renefic Press, 10300 West Roosevelt Rcad, Westchester,

-4

L 60153. S$2.40 9¥r book.

Understanding of the text of many books in this series depend upon ’
the illustrations, however, three are suitable for.blind children.
These books will appeal to, science-minded children of elementary school

age. Content is intereSting and informative. . '

#Q

Print: Easy, sang serif, large size.

Format: Some inconsistency of placement of text on page, would need
guidance, not for independent reading.

Level: Easy. * - .

" Suitable for Optacon:

what Is Gravitv, Fred M. King and Georée R. Otto, 1960.

Wwhat is Space, Elmer R. Xane and Meril C. Fellger, 1964.:

L

. ‘What {s Electric Communication, Daniel Q. Posin, 1963.

SERIES: GOOD LITERATURE FOR SLOW READERS. Martha C. Weaver and Helen Prevo.
N.Y.: Frank E. Richards Compauy, Inc.,.}ZA First Street, Liverpool,
New York 13088, S6. OO each. ’

These books are re—written, high interes - low vocabulary clagsics
ptepared for slow readérs. They have simplified short sentences and are
divided into short chapters which makes them very suitable for beginning
Optacon readers .at the upper elementary - junior high school level.

- [ ]

- -~

Print: -~ Easy, simple serifs or gothic, even thickness, consistent. ‘ ,
Format: Text format is easy with consistent margins, spacing, and

print placement. Pictures appear at beginning of chapters .

or on full' pages. o
Level:  Grades & - 6

. Suitabler for Optacon: ‘ ) N . .
K4 , - -

Twenty Thousand Leagues Under the Sea, . ) .

Beautiful Jo&, Marshall Saunders, 1967.
. . 4

Freckles, Gene Stratton-Porter, 1967.
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ELEMENTARY LEVEL -- PAGE THREE

a1

Suitable for Optacon (continued): . . -

E 4

* The Adventures of *Tom.Sawyer, Mark:TIwain; 1967.
Heidi, Johanna Spyri, 1967
Treasure Island, Robert Louis Stevenson, 1967. .

-

& Swiss Family Robinson, Johann Rudolf Wyss, 1967.

The Prince & the Pauper, Mark Twain, '1967.

S Lictle WomeqLcL6uisa May Alcott, 1966..
Iv_anhoez Sir Walter Scot;,f1967.
* Best of the Series
SERIES: THE HOLT BASIC READING SYSTEM. Eldonna L.,Evg&tts, Lyman C.

Hunt, ‘Bernard J. Weiss, New York: Holt, Rinehart, and Winston
Inc., 1973. ’ 3

4
-

This reading series is printed in varying print size within
each book, however, there are many stories which are in good block
‘print which could be.used with the Optacon. There is a moderate

- use of pictures. These books will provide valuable pract1ce
stories.’ The following have been reviewed:

< : A Time for Friends, Lgvel 8, Price, $2.67
Pégpﬂe Need Peqple; Level 9, Price, $2.76 -
— K. - » .
HOW SPORTS BEGAN. The Danbury Press, 19732, The Starting ‘Point L1brary,
Price, $1.50. ,‘ ‘h““\~kx

’

This book, for "upper elementary or junior high ghildren, w0u1d‘
be most suitabIe for children with high sports interest.’ Illus- ,
-tratidns are nbt needed for understandlng

-

’

Y

Print: Easy, most block with some simple serifs.  ° ‘

0

+

" Format: Easy, pictures all at the top, iwo-three sentences per page.

Level: Easy for elgmentary'scﬁool age. ' '

' . ‘
’ R 3 3 ’ -
’
4
- t .
. hl k)
1 ’
- e . ®
. 4
~, . ' .
L4 [ ! ™
. , ' V) ——a ! \
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-

MARTIN MOONEY'S MINUTE M¥STERIES, CASEBOOK #3. Robert Monson and

Edgar Johnson, Cambridge, Mass.: Educators Publishing Service,
Inc., 1967, Pr}ce, $0.60. .

This is an excellent book for Optacon readers. The interest
level is high and illustrations are not needed for comprehension

of text. .

Print: Medium difficulty, pica, about 14 point, narrow stroke
widths.

Format: Easy, print is consistent, pictures always on the left-
hand page. I , e

)

'Levelsf“» Vocabulary for upper elementary school~agef

* 2

THE TAIL WHO WAGGED THE DOG. Robert Kraus. Windmill Paperbacks, New
) York: E.P. Dutton, Company, 1971, Price, $0.95.

rfThis is a humorous book with appeal for younger elementary v

14

school aged children. o )
Print: Easy, simple serifs, medium size. ) ‘o )
) ;
* Format: Medium, large pictures on each page; sentences above
# or below pictures. A ( : . -

- ~

< Yevel: Easy Vocabulary for younger children.

fa
o

HAILSTONES AND HALIBfoBONES. M. 6'Neil and L. Weisgard, New York: -
“ Doubleday and Company, 1961.

h3

_ Print: Easv, simpleAserifs, medium size
"Format: Easy, consistent, vetse.
Level: Hiéher elementary or junior high school 1level.
,"//
* /
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JUNIOR THE SPOILED {AT. Robert Kraus. Windmill Books, New York:

E. P. Dutton Company, 1955.

khia book is humorous and will interest the child. As in mos

and the print test material is hard, to find.

Print: Easyj\block.print, medium size. . v
Format: Hard, independept tracking will be difficult.
 Level: Easy, short sentences, elementary vocabulary.
BLACK BEWLUTY. Anna Sewell, New York: Frank E. Richards&éompany, 324
First Street, Liverpeool, 13088, 1969. Price $2.65: ‘.

THE CAMEL WHO TOOK A WALK. Jack Tworkov, New York:

This is a simplified text written at'tﬂg’low vocabulary level
for elementary school age, or for slow readers.
manual in the back which could be utilized by the teac
developing comprehension.

Print:

Eormat:

lLevel:

o .

Stories are in Roman typé, simple serj s, large type
and some variation in thickaess of sfroke. Story titles
are in block type, V%Ey thick * ' .

t
nrint books, the pictures are placed inconsistently on the pages,”

%

There is a practixce

Text format is easy, ‘with consistent margins and spacing

e 4 .

High-interest—low vocabulary of 1nterest to .junior
high beginning OptaCon readerSA

}
H

rx

-

5

1971, Price S1.25 ‘ ,

»

L

. . .

This is an interesting story for younger, elementary school
" aged children. While the pictures’ are delightful, the text does
hot depend upon thé child being able to see the illustrations.
There are many visually oriented terms employed, which would give

the teacher an- opportunity to enlarge the conceptual base of the child.

Print:

Format:

Level:

" Easy, large print, block style, even stroke width.

> Medium, first page of story inverted, one page with

all ca,pitals

Medium, short selections, simple sbntence structure.
. .

R

E. P. Dutton Company,’

-

[y
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SERIES: SPRINT LIBRARIES. Scholastic Book Se vices, 904 Sylvan Avenue,
Englewood Clltfs, Vew Jersey 17632." Prices as listed

) A hlgh motivation reading progran for| 4th-6th grade students,
reading at levels of 2.0-3.4. The reading| level of eath paperback
Sook is controlled. Reading for level 2: 2.5-2.9. Reading for
Level.3: 3.0-3.4.

. 3

l
Print: Very good bldck print, good contrast
. Fdrmat: A'éxceiledt. Consistent placement}of pictures, some
: . full pages " - K " . ,
Level: Advertised for 4th-6th grade, but would interest jr hlgh
’ Suiéab}e for Qptacan: Sprint Library 1 Prlce ﬁl 30 each . ‘
Get thé Man to Second ' : ‘ | f,’ : .

[

s
L2 no® v [y

Big Bi}l’ . C . ) .
- Fear . ) . . . .
The "Case of the Missing Money : . i ‘ .
. The Great Subway Chase T o .
-, . . ' . “'

Suitable. fdr Optacon: Sprint Library 2 Price $1.60 each

Flood =~  °- o . .
Chost of the -Dutchman . . .
Sam, Where Are You? s L . '

The Thirteenth Floor . : :

The Homesteaders ! o . A ~ .

o . .t pe ) ., '
' Suitable for Optacdn: Sprint Library. 3 Price $1.80 each e :

- -
5 N

Lily the Lovable Lion b . . \ .
The Hidden Box Mvstegz e, .
Sea Lab . ’ .
The' Trail Blazers > . . S - .
Secret Radio Messages . - . :

KNOW YOUR WORLD. Xerox Eduation Publications, Education Center, 1250 Fairwood
: Avenue, Columbus, Ohio. 43216. Newspaper issued 30 timds .
during schoel year, weekly Single subscripgion rates : ‘

on orders totaling less than lO copies, $3.90 per year.

. ' ..

-

This neuspaﬁer is printed in sans—serif block print withegood -
contraSt' Includes news, stories, riddles, puz2les and word mes .
. 'Elementarv reading level. , High interest for elementary and junior
high school.  Excellent- )



%
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SERLES :

JUNIOR HIGH AND HIGH SCHOOL LEVEL

- THE ACTION LIBRARIES. Scholastic Book Sefbices, %04 Sylvan Avenue,

"o

Suitéble for Optacon:

Englewood Cliffs, New Jersey 07632. $1.60 each.

These paperback books were expressly created to meet the special
urgent need for truly readable, mature material at the reading lévels

of 2.0-4.0. Reading for Level 1: 2.0-2.4. Rea;ing for Level 1-A:

2.0-2¢%. Reading for Level 2:2.5-2.9. Reading for Level 3:

3.0-3.4. Reading for Level 4: 3.5-3.9. .

Print: Very ‘good block print, good contrast.

Format : Excellent. Consistent placement of pictures; some full pages.
; L ‘

Level:: Advertised for juniur high through 12th grade.

Action Library 1

The Ratcatcher of Whitestone

The '50 Ford ° ‘f ) . ‘ ‘ .
t .

The House that Half-Jack Buil

A New Life for Sarita - ] i‘
The Silver Dollar Mystery

-

Suitable for Optacon: Action.Library.l-A - ’

The Carnival Mystery

Lane Four v oa .
The Zero People . : o,
The Chase . .
That Face in the Mirror

,égiiablé for Optacon: Action Libra?& 2

The Girl Who Kneiw Rule One < /
One Punch Away o o '

~ Crash_at Salty Bay. , . ’ ) . )

- .. The Race Driver ) \ :

No Girls Allowed

L o - N . Al Lo B
‘ . ' . :

Suitable for 0§£acon: Action ﬂibrary:3 ‘ -

Cop's Som I Lol L
. Witches Get Evervthiqg - nt ‘ '
-+ Rddeo Road ™ , . . . ’

-Skyjacked t . . ) .

Wade's .Place - . \
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‘ o
Suitable for Optacon: Action Library 4 ‘ ’ —
N The House om Willow Street ' . 2 % ' >
: Crazy ‘George * = T . ,
The Day After Tomorrow ) ! L
The Break-In - K 1

Dead Start Scramble - ‘ .

. SERIES: IMPACT SERIES. Holt, Rinehart & Winston, Box 3323 Grand Central
Station New York, New York, 10017

This series has been especially recommended by teachérg..
this time, we have no analysis of the books.

At

N .
+ . 4

Level 1: Price $2.22

I've Got a Vame, Brooks § Trout, 1968 . . '

At Your Own Risk Trout & ﬂierson, 1968 o ’
Cities, Stull § Greenfield, 1968 _ . . ’ S

h ]

=~

Larger Than Life, Stull & Sharpe, 1968 o .

Level 2} ’Price $2.49 o . .
¢ ) //
Lnknown Works, Trout, 1969 . ! . R PR
Conflict, Trout & F1anigan, 19869, o o
N + i
Sight Lines, ﬁborel& Flanagin,,1969 ‘
Search for Améripa; Brooks, 1969 ! Lol
. ' . . ) -
. Level 3: Price $2 76 _ ‘ n T o v
. 'Turning Point , Lacahpagne,fl970 .
. . I (Me), Trout,'l97l s
' - . L. N t -
Nobody - ‘But’ - Yoursélf, Sharpe, 1972 - RN
On Edge, Iroui; 1973 . Lo ' e
_-—‘&- ; i r * i v * ' " ‘l”d'
. M - . ?
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A STEP BY-STEP APPROACH TO LEARNING HOW TO FILL OUT APPLIé&TION FORMS,
_Benjamin Piltch. Frank E. Richards Publishing Company, Inc.
Phoenig, New York 13135.  Price $1.50 hp\~

3

This 1s an excellent book for teaching how to f111 out
forms\of different types. :

gg%tnt, Large block print throughout Excellent contrast.

Xon A‘y, q’ .u &
”qpap ke .Each page contalns a different style form to be completed

%( High School level Book would be excellent for pretrainlng
% ) the use of the Optacon with the typewriter attachment.




