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Zzllzudes Tcllege is the ondy liveral arts college Ir

the -wer.8 for students who are deaf, Teernclcgy can be used .

’ “c meet uriique needs of -deaf students as well as to meet Che

. educaticnal reeds which deaf students share with all college
students, TFormal ccst-tenefit and cost-effectivéness analyses
hzave not characterized ‘echrnology related decisions at the
college to date; however, formal znalyses are being,considered
at this tire. It 1is extrermely difficult to es paol*sh a rodel
of a ccst-effecztiveness zrnalysis.which deals realist 1ca1-y with
the protlems implicis in arn operating educational envircfirent

- where swadent need and faculty decislons taxe precedent over
dzta 2-.lezvirr requirements. lNevertheless such a model is —
resdes zhi =oorts are teins rmads i identify is.

» . < work at Zallauaet College, the only libergl erts
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charge 1s to provide

an effective liberal anrts education (o college students who .
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ore, has' dimensions which are
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. common tc @ll cellege educators. It has other dimensions, how-.

. b} A - .
. . . .

er, wnich are unique to students who have been deafl since . .
. ] - : ‘ ) " . _ 4
el .- birtn or shortly thereafter, I will concentrate on these latter -

. .; N

.' s " - . ) . Lo
dimensions tTcday. ‘ . . _ .

If you are born.de%{ or lose your ability to hear in-
<0 5 lligitle speech befcre you‘accuire the ability to converse

;f‘ '_\in the dominant fanguage of Jour cultune you have eyureme diffi-

“ . 5« -

cultycaccuifing.that ;anguage. ”he pProcess of English 1anguage TN

- - - 3

: acquisit on, for p?amp-le,_o,e\.ones h*ghiy fon,-i G in such a . R

- 4 - -

case and anere 1s Tio concensus as to how it can best be 5chieved

1] -
o ‘ + - [y

It anpears to me, gnat for most prelingdaIIJ deaf 1ndividuals

P .
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it is not fully achieved P " A
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~f.gelecse?d deal cicizens during Abrahan Lipcoln's administra-
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~isn. Preszu~ac.y “his ceost-benefit <ype of action was not

corpletely altriistic znd “here was score expectation that
*

society would benefi< by previding an aivanced education to
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dea? ingiviz

- Gallz.det students have become leaders vithin the deaf
. a

corrmurity and are found in iImportant pssitions with the govern-

ment, education, ané business: Typically, some $0 percent of
- .

duatihg cliass nas found employment by graduation or has

made plans for advarced study or merriage. . We can expect, there-
fore, that there will be some’return oh investment by way of.
. ' )

income tax and tha¢ other benefits to éociety will résult from

'fheit“edhc%jion. 5 .
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and instructionzl materlals developers who work with the faculty
.\

Cffice to ccordinate the development of in-
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structivnal rmaterizls and processes. BRecause of my role I am

‘ *

regularly in contact with faculty members: who are concerned
with the quaiity of their instruction, who are frustrated by

the di fficulty of comrunicauing the concepts. of their discipline

to students whc have reading and writing problems) as well as

‘ <
!.difficuluy comp“enencing the teachers'face-to-face communica-

13

tion, and who wonder if Jteéhnology" can help. . ,

13

To date most of nmy aeciSioAs/have rot been.of a kind

{
which Eo&ld make use of cost- effectiveness analyses. I do see

situations’ reaulring dpcis*ons fairly socn which appear to be

treatable byftost-effectizgnéss comparisons. I will describe
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trhe £inl D CellELC zs¥irg preocess I have leern following anz
——— - -~ ke dl By - ~ = 2 r'ad
scrmmarn Lrorn situztiins wnere I tellevglan zraliysis can be of
N
.
- .
nel.r.
Te- wmz repin wi+n television. Rortiy after I ioired
.
m AN s 4 ~ - k3 oo -
tra fallzudes fzcnlcy in 1945 I became corcerred that tele-
vad 2 s K] L . N 3
cisior. was rnot widely axailable on the campus. I was concernéd

- -~ T % -~ - b Ead h -— a2 A
dezf., It was rniT possitle, for example, T2 estzslish audia-
" hY
- - M ~ -~ —~ - o~ -
< ~~rlal prarrars Sor tness studerts, tut videco-tutoriazl rnro- -
Ao T Y = ER SR S I I et P
grars seeme? 1lxs 2 possibility. At tThat time in my thinking,
L] - .

hcwever, - was rcre concerned with what I saw as an exirene
¢ . ,
isclation of cur ssudents from the rest’ cf the world. Gallaudet. *°

brougnt tsem perhaps the widest sccial opporturity they would

treir life, but for many of them it appeared to

me that the world. ended z% the boundaries of the campus. Tele-
vision, a malor part of the culture within which they lived,

. < . ° -
had a very mcrdest impact upon them. They could, for exampile,
b *

get something cut of televised sport events (though they

weren't likely to know the state of the clock in the last seconds

)

?

of a close game) but they might hé};,to make up a story to- £t

the action of a drarmatic program. . | -

I Broposed that we install a cable and éstablish a

closéd—circuit'television systém on‘thq campus. The cost of 1
the distribution system would be quite low. lWhat to distribute
was: another matfer. = = . .
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& 1%s regtuarizs to oteleviblisgn. ﬁ:n,; wWas nade avallatlizs tc in- -
r

rogram ing possibili:ies was

- Ve
. _*  a vides presenzation’of the news. TWO‘oL‘the major wire services
! ’ v l'\ t . -'_. . ) N .
. were intpeducing video news service in which the Teletypz version
=

vice. had been edited to remove garbles. The rrinted

- ;T . Lext 4 the rews was centinuously updated on the television
) screen. Initially tne_cost.of this service was too high and
T a fi#e'year :on%ract;wasirequifedf’ I didn*$ kﬁow if our students
- ~would use it ard could .ot justixy fhpiexoense for move than one, - !
. yearl fhe oost is now ou;te reasonahle and we buy the - o€PViO€.T7
. At the time I am talk*ng about nowevera we had’to resoft *o . _gﬂ \
providang a loca{ly genera ad nessage servine for tha campus. o
I . A message wheel was built using availa?le sk‘ll%djlabor and S

g ) ,materials.’ Messages, insented in a continuous belﬂ,.ied.%t a

.
e .

fdzed rate: Fore a Small black. ‘und white camera. In each budld- [
B : R . Jo. .
‘inguon ampus ‘ofe TV sdt displayea the messages. It wasnthen3 .

possibl foreany student’, teacher,‘or administra»or to contact -

anyone flse on cawous moreé quickly than had ever been possible \ ;
. . before land local news and 3 small amount af important wor d neWS’ e
Q . . 7 5.,
'] - ,_5__

- . . -. . L
! L . . 5




The inserticn of vwcrld news messages was a comprcmise o

.

- L "“" ‘ ) = > - -
the desired riews service and was made possible.ty another pro-

ducticn decision. With zn almest norn-existent przoduction tudget
v

+

therguestion was what -would provide fhe largest produc<ion

~

v

¥

g way c¢f viewing materizl. If we were

I
1@
-

-~ PRI { AT merd o2 P 3 - s PR | <y
L7 czrtion Te_evision programs trcadcecast €7 ¢nhe hearing publ

however, we could cprevide z larger number c¢f programs each year.

I nored 1Incidentally that steady access to gngljsh language

mpact upon student

[N

i captions would perhaps have an important
language sxiZls. Tre decisi?n to tape and eacfion was made

and a captioner was hired. To implement this the broadcast

A

progran would bte vidgotéped‘ The captioﬁé&'woulﬁ"iisteh to- -
ﬁhe audio track and type the script. By the wé&,‘this captionér

Qould'also listen to <he radio news several times a day and -

:Qpe short wopld rews summaries for the message wheel. ‘ ‘.
‘In parallel with this, and to complé%e thé captioning

pﬁoceés, a cost-effectiveness decision had been made without

formal computation, to the effect thaﬁ'we would use an optical

~ ]

syspém to add the captions to the.taped program. We_had a
'.skilled:pérson who could -build é moton driven §c%oll-which
would display to a sufplus TV Q;méra'gﬂe papti;ns that had
g been»?yped on a continuous ‘sheet of paper.’ The output'of the

’ -
[4 “

. Q . ‘. . '
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v

merz would te mixed with the playback of the originai video-
tzpe 27 the program and a’ second’ gereratior videotape would be .

prcduced. This second tape would carry the original visual

display znd the captions. The cost-effectiveness decision here

. ’ R

%as pre<ty simple. We could not afford/& charaeter generator

7 whi:h weuld do the job, but we could afford the optical approach.

e captions wculd result. .- .
_ Tar systen has improved over the past six years, ‘but
it Is still. optical.. Now, however, some members of the targzet
f . {

ropulation have more scphisticated expectations for their cap~

.tiods,~in parst beéguse of the excellent quality of captions

brdvideé on'a~céét¢oned ABC news program. The cost of caption-
ing equipment of the type we think we need has dropped and our
budget has grown somewhat so that the option of character -

1

generated captions 1s a viable one and our target éopulatiop

is telling us that the quality of the product should be‘imﬁrovedﬁ

”

I expéctﬂthat we will change our captioning technigue during

’
'
s

the.next yeérn
At the same time we are a;so'exploring the possible use
og compu{er support for our captidners. (Wé now have three
captioters.) At present céptioners have’to retype the scéript
after a complete but rough draft has been made. A/clean, con--

tinuous draft is néedgd for the scroll. We are considering

-

the use of our time-sharing compqter system or a minicomputer
/

for on-~line editing. This would %educg*thé t;%; required to

" ' 9 ) - .




on liné.and’ when complete the captions could be transmitted ) ]

producd the final draft of the script. A relatively low cost
; ) .
character generator which can be driven at high baud rates is

.

expectea -on the market in August. The possibility therofore

exlsts that the 'typing and edliting of captions could be_done

. A

gt high speed to a charaeter generator for storage on an/eocoh—
panying flcppy disk. ' Subseguently the stored captions could
then be read oﬁt through the character generator and/miued

with the sonrce program to produce the captioned prbgram. We

need now t©oO configure alternative character generated captiong

ing systems to see which system is the -most cost-effective. A
great many different configurations‘are possible. I believe
we will have sofficiently good performance, data processing,

and cost information to permit us to identify the ‘configuration

2

of personnel and eq ipmentwhich will ‘give us the maximum in "

3

production at a specified quality and cost. o ' _
We have not reached the point where we are asking whether
it 1is more effective to provide instruction by television or -

not. That time 1s probably‘coming. One area where teleVision

i :

may be competitive as one of the media for ihnstruction is Jocabu- AN

lary development. For example some o£~uv,bciieve that the -,

-

vocabulary of a large peréentage of oun‘students could be im-

5

-

proved if we were, to maké use bf the "native language'" of these

students. There is not time now to describe the "native 1anguage"

PRI . ’ : -
.

fully, but let me sey‘that most profounﬁiyéﬁeef;individuals use

—_ - *

.
a8 ) .
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.

' ‘hiring skilled teachers, training(i&ﬁﬁﬁigrs to use the language,

—

(/ - ~ | -
signs and some fingerspelling to communicate. \ The signs
represent concepts or words and fingerspelling makes use of
a 'hand "alphabet to fill in words for which there is no sikn.
When these individeals communicate they do not neceSsarily

use English syntax nor do they use all parts of gpeech. The

language is American Sign Language. SOme people, myself in-

b2

cluded believe that this language can be used to assist students =

in English vocabulary development. Some of us believe 1t may have
broader usefulness for English ianguage improvement. This

language cannot be written in a normal sense. It can, however,

,be'"written”’by/videotapingfthe communicant. The language ii///.

. extremely difficult for a hearing person to learn. Very, few

of the hearing teachers, who make up about 75 percent of tire
?
College ‘fagulty, can use the language. When the hearin

teachers use signs, finverspelling, and volce they are svedk-
ing English and the visual message 1s a kind of Did in which

is not 'English or the American Sign Language. f/the recipilerits

know Endlish and sign they may be able to read English on the

lips of the speaKer. / l .

We need to ask whether or not the’use of this language

improves the rate of language acquisigion of some .0f our

students. fhe process is being inv stigated now, but we are) -

-

. y ~ .
not yet cgllecting useable comparison data. If we should

determine that 1f£ does make,a di ference we can consider a
' A

cost-effectiveness analysis comparing alternative% such asg:

e s

-
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.

or videotaping

L

video playback
instruction by
Turning

tain decisions

cost-ef.fectiveness analyses.

Technocdogy was

existente. "It

administration

i ) i -
pers&ns skilled in. the language gnd providing

M . ? o [ 4 ” !
systems‘for instructional purposes to augment
N k]
hearing teachers. - : ﬂ;

to the computer, I again hdve to say:?hat cer—
on my part were not prompted by the results qf .
Wherr the Office of'Educétional'
.the Computer Center was already in

v

made use of a batch processing computer

established,
) The

B

was concerned about the low utilization af tﬁe-

computer and the fact that eertain. computer functions werf' N

being performed off ¢ampus.

agreement of the Computer Center staff that we switch to a

I reeommended with the strong

g

/

time-sharing system, even though the initial annuallkosf/WOuld
/”/ .

be h'igher. My

made .sim

e
—
e

" would turnd’ tc it in ever increasing numbers.

.experience.

It has happened at Galiaudet.

r

rationaie was ,hat’if“/ccess to the computer was!

g

e |
créative’ students, faculty, and administrators

]

That is common
[ T M ]

We have grown from

16 lines n 1971 to 70 lines at this time with requests for

many more.

equipment.

f
i

Opr students can gain ekperience on very ;ompetitiye

!
I

‘ F N . ' ’ ’ = .‘;
N The availability of a time-sharing .system has ‘ad[ i

possible for ,us t0‘provide some CAI programs at Galla de,.

I
These preograms are in part possible bccause the' volu e

qf

administrative work helps to Justify the cost of the sy tem

At the college

B

in English, four semesters in Russian, and/lesser m;unts in
i

'3

level we now have two semesters of CA mdterial -

LY , l |
/ - -
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mathematics and chemistry. 'We also support mathematics CAZ _

via 1%

. .

eletyre termirzls in the Model Secondary School Sor
o f

1

the Deaf and ‘he ¥endall Demonstration Elementary Scnool both

' * R AY
)

of which are on the Gallaudet campus.

I have been skeptical of the feasibility of CAI for a
long tire. In the beginning wheri ‘the TBM 1500 system had all
the bells ané whistles and PLATO hed the promise of Bitzer's
éro%otype rliasma display I was‘és fascinated as anyone with

nat was Doss'b’et but d5ubtful that CAI would become econcmic-

iy.;easibie or that a significant volupe of instructiogal %&
materia} would become ava*laﬁle for many years' I still lean
in that direction-. I am so impressec, howiever, with the diffi-
culty of the nnglish language instructional problem at Gallaudet
that I beiieve it is worth'our attempting to determine if some
of the inséruétion can be carried ogt moré-éffectively'by
computer., If it can, I suspect that the cost can be justifidd.
Further, 1if wve do*;ind out what works I‘éhink ve cquld identify’

that configuration of equipment, materials,.and people which

would gilve ug the result we wish at the lowest cost. As I N

intimated earlier} I think the long range system will also
incorporate television. I can egsily imggine a tgrﬁinal‘which
could call up éombuﬁgr driveén dfspié?éﬁand/or videotape or
vided disk-driven displays The Iatt;r could carry American.
8ign Language in some form with dramatization to give the
student information on the meaning behind an alphanumeric dids-

play (:i;? was beyond his or her comprehension. While I can

imagin his I c¢annot ‘'yet 1lmagilne paying fop it.
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Qulse frarxily, this is net a simple process because the tezchers

who rare .p “ne language program d¢ not agree upon the best

approzch <2 ise ani the varlety of paths followed by the dif-—

ferent students 1s grea%. Thils 1s consistent with experience

which suggests <na+c ifferent students reguire different approaches.

r. arralysis standpoint is that it 1s extrermely

see if it -will help. 7o date no one has sald, "You will nct
A . o .
use Z4LI Tor this grdéup of students" ncr has anyone set up a

controlled basls for comparison. We are also unfortunately
having tc develop our own achlevement tests because.of the

uniqueress of our problem. < AS you kncw, that is a significant -

noint, however, where future growth in CAI ////

v

task. We are 2%

in English is unlixely fo take place unless 1t can Dbe dehan—
striated that the additional investment is "worth 4t." The ten

f CRT terminzis now in use for English Language instruction five
i . ' . -

f days a week from 9:00 A.M. to 10:00 P.M. will have to suffice.
| . A
r

el

w_ /
-I do 'not feel that the needed ecost-effectiveness analysis will

—

3 be easlly made. S . A

¢

~" From ny point of view z problem with cost-effectiveness

) o . . 1 . \
analyses, ﬁ?gre knowledge acquired is tﬁé'dependent'Variable,
) /
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=3 Irne QLlolCalty 28 .OI'"'..«-avir.é 2rg carry_ng out 2 rr.ear.i:‘g- S
N
Av s Sieala v o ryear T aw ~cwvlzovegA AavA AsaersY A & med e, g -
ana.ysSis. -5 a2 prti.e JTLENTEes zZnd JzveslTrnere envLronrent
-
W2 - - -~~~y 2 2 -~ -~ - ~ o~ AN 4y & Y - - P
WLl % TTLTINALNE recd TC Te€zlh o STUILnTS EVEery senesier, LT
:
L e A2 ISP - PR 2~ ~ - - - s ~ A - b
iz dLIficz.lc, ard seers Iimrpossible at <irmes, ©o cclilect the

-~ . -~ X ) - - & Ea B & oo -
scrs., A radeor Tz:tsy is the freedom of the teacher to teach
. .
=~ Y Ty~ ~ b S O o b 2 - P
22 ne Cr she sses fi4¢! If that teacher Is ccneerned atout =z

cf different

students, It be-
irpossiktle té fird a control grcup agzirst
EveryctRing is experi-
mental.znd In flux, wi%h.the objectiye of impréving education.

Having said <hat I hasten to add that we are seriously trying

t

0 find a means for determining which elements'cf the instruc- ~

tional process or which combination of elements contribute

i M -

significa

.

ntly t£¢ the language acgquisition process.
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