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the project described was designed to develop ° -

prototype electronically controlled learning envircrments ir home

" settings, in order to provide instructico foexr perscns with assumed
severe develapmental retardation and attendant ®ultiple bandicags.
The first of nine sections in this fepert ccentaims "the Jrstification

for_ the project, abstracted critical ccuopcnents of the request for
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project. Specific steps and nmajor events are. listed in chronological

- order in Section 2. Sections 3,
-outcomes of systen ﬂevelﬁpment, child referral and family demographic
and instructional home 4nterventicn. Contributed

~information,

4, and 5 report the procedures and

7

- services from the University of Kentucky Center for the Eaﬂélcapped

‘are described in Section 6,

-child perfcrmance glcf;les are listed in

Section 7, costs estimates for a prototype systém are p:aviﬂed in

‘Section 8, and a summary and recommendations are

9, Appendices include a discussion of the raticrale for the
,ﬂevelapment of telecommunications techn@lcgiés and descriptions of

five prototype systems;

a chart sumparizing the majcr activities
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{prablgmsi and .a telecommunications operaticrs wanual. (Author/CMV)
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PREFACE . !

Final reports are prosaic documents .(factual, unimaginative, dull, accord-
ing to Webster's). This report is probably no exception. While factual, the-
content cannot convey the excitement generated by the opportunity to develop
the first components of a futures oriented technology..  That excitement is
tempered, to some extent, by the frustrations encountered in the problem Solv-
‘ing process. That, too, is missing from the report. Nevertheless, the careful
reader will be able to tease out these factors and perhaps will gliupse, also,
‘the potential of technology systems for the severely handicapped.

" The primary objective of a final report is to describe what was accomp-
lished, present the data, and suggest what should come next. "This report will
do that but will attempt some other objectives too. Bearing in mind that -
final xeports may be doomed to collect dust on a shelf, the content of this
document is designed for more activa purposes. It reports what was accomp-
lished during the two year award period. It contains tables of problems en-

countered and how they were solved -- to serve as a sort of do it yourself =~
‘manual for others with similar interests. It contains a prototype model sys=

tem, to serve as a blueprint for social planners searching for ways to meet
desired goals. Some questions are raised, in summary, about the future of
' systems like this, ''Who should nurture them, and for how long?"

In brief, when RFP 74-5 was advertised, we proposed -that individually de-
signed  teaching machines, placed in homes and controlled by computer, might be
a reasonable, and relatively.inexpensive, way to reach children who were geo-
graphically ‘or politically removed from educational opportunities. During the
conduct pf the project, the potential of the Telecommunications system for )
facilicating social service delivery and coordination emerged. Time will tell
if these novel uses will generate support to bring a full scale system into
operation, ' ' :

1. . - . \\’.
v \
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ORGANIZATTION AND ABSTRACT OF THE FINAL REPORT ;7 P b‘

Section One containg the juéﬁificati@g for the project, abstracted cri-
tical components of the request for proposals (RFP) and a list of the-major
" objectives proposed for the project. The remainder of the report is organized

in chronological order. Section Two is comprised of a list of events and -

" _dates. Sections -Three, Four and Five contain the procedures .and outcomes, .
respectively, of system development, echild ‘referral and family ﬂemagraphigyin='
formation, and instructional home intervention. A related activity, contri-
buted services from the University Medical Center, is described in Section Six. -
Child performance profiles are listed in Section Seven. Section Eight des~
cribes cost estimates for a prototype system. The summary and recommendations
are listed in Sectioh Nine. Included in the appendices’dis a summary chart of .
major problems and their solutioms.
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N I
SperION ONE
: GENERAL INTRODUCTION
/ . o K

— — " Historical Perspective
: ect

"Prior to 1971, the nétiaﬁ,of education for the severely retarded and mul-

tiply handicapped received 1ittle attention from educators and professionals

in community service agencies. This population was generally relegated to
institutions at birth or shortly thereafter or received instruction in pre-
school or workshop programs-operated by parent groups. In 1971, the Pennsyl-
vania decision (P vs. the Commonwealth of Pennsylvania) precipitated the
right to education movement and forced a change in.educational delivery sys-
tems. As a ;ﬁnséquencé of that and other 1andqark~&ecisian%, similar suits
have been filedyin nearly every state, public schools have been charged with
the responsibility to find and provide education f6r all handicapped children,
ue process saféguards have been written into legislation to insure ‘that ehild~-
ren receive appropriate edicational programs, permissive early education has
been written into the education laws of a few states, efforts have been ini-
tiated to develop personnel preparation programs, and a concerted effort has |
begun to find new and different ways to educate these children.

Shortly after the Pennsylvania decision, the Bureau of Education for the
Handicapped (BEH) convened an ad boc .advisory meeting. The product of that

meeting (BEH, 1972) was a set of recommendations for a compfehensive and coor- . . °
dinated approuch to provide educational opportunities for children with severe )
. handicapping conditions. That meeting, and those recommendations, affirmed a
BEH commitment to the severely handicapped, and marked the beginning of several
programs to serve this population, including a request for proposals (RFP) to
develop telecommunications systems for severely handicapped children and youth.
5 .

Key Elements of RFP 74-5 ‘
{Telecommunications for

‘Severely Handicapped

Children dnd Youth)

This final report, as noted, has been written for a variety of audiences.
Since few will have access to the original RFP, critical elements are included
in the final report. This information will provide the’ reader with the pur-—
pose of the RFE. P o .

This procurement is for one or more demorstration projects: T .
employing telecommunications for severely handicapped N o
children and youth. , T, i

' ’ ’ . ’ (p. 1) A

4~ - There exists among the handicapped, those children=and
youth whose Ehysical, mental, and/or social skills have
been so limited that they have largely been overlooked in o
the provision of services. . .
' : ’ (p. 1)
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The Bureau of Educgéign for the Handicapped has established -

as a goal the proVISion of equal educational opportunities

to all handicapped children. In order to realize this goal

with respect teo severely hanﬂltap93d12hlldréﬂ and y@uth, . &
the Bureau adopted.the objective to endhle such children . ol
and youth to become as independent as possible, therehy . R
reducing their requirements for institutional care and pro- v ;
viding opportunity for self-development. _ . . ’ '

S s Cp 1)

A severely handlﬂappéd child is one.who, because of the -
intensity of his physical, mental, or emotional prob- g
lems, or a combination of such problems, needs educa~ )
tional, snclal, psychological, and medical services
beyond those which have been offered by traditional
regular and special educational programs, in order to
= maximize his full potential for useful and meaningful

participation in society and for self-fulfillment.
Such children include those classified as seriously .
emotionally disturbed (SEhlSQphreﬂlE and aut;stlc),
profoundly and severely mentally retarded, and those

“with two or more serious handicapping conditions such X
as the mentally retarded-deaf, and the mentally retarded- ' o
bllnd o ~ . . .

‘ (. 2)

Uy

Such severely handicapped children may possess severe
. language and/or perceptual-cognitive deprivations, .

and evidence a number of abnormal behaviors including: o R

~ failure to attend to even the most pronounced social’ ~ o
stimuli, self-mutilation, self-stimulation, manifestation :
of durable and intense temper tantrums, and the absence _
of even the most rudimentary forms of verbal control, - S - e
and may also have-an extremely fragile physiological - .
condition. , .

(p. 2)

< T \érépcsals undbr’ this RFP should be dyrected toward those
severely handicapped children and youth- who are homebound o o
due to restricted melllty or to' other aspects of social

performance or physical invalvement. :
- (p. 2)

Additional elements or activities considered signffis

cant for the innovative application of media tech-

nology in the provision of services to severely handi-

_ capped children and yauth may be addressed by the __ .

applicané )

'Thus, it can-be seen that, while general in scope, the 'RFP was directed
toward demonstration of applications of technology and innovative methods to
¢ educate severely handicapped children in home settings. The RFP elicited <
seventeen ‘responses;-and five were funded. Tawney (in press) described those
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pragects (Appendix A).which dinclude telephcne and video transmission sys-

+elps utilizing workbook, computer generated, or video-taped instructional -
conltent serving delayed, retarded, crippled or health impaired, disturbed, . .
cerkbral palsied and multi-handicapped children, from birth to 21 years Qf age, . 5
who "are located in urban, spafsely populated, rufal and/or geographlcally

isolated areas.

The Kentuaky'Response to RFP 74=5 L LT
‘Tha DbJEQthE of the Kentucky pr@ject was to develop pfotatype electron-~
. ically :Gnﬁralled learning environments in home settings, to educate persone -
with assumed severe developmental retardation and attendant multiple handicaps
(referred to in RFP_74-5 as severely and profoundly retardad).

The RElatanShlp of the Kentucky Respnnge

©

[

e T H

& ’ ‘ to RFP 74-5 and Other On-going BEH - L
: ’ Supported Research and . ’ " [
.Development Activities. = , _ ’ . -
4 Tawney (1972) initiated a long-term research and development effgrt, sup- -
ported by a grant . from the D1v1s;an=gf Research, Bureau of Education for the oL, e

Handicapped. A ﬁa;ar camp@nént of that project was to design and implement an
electronically programﬁai preschool for children who manifest severe .develop-
mental retardation and attendant multiple handicapping EQHdlthﬁS. The in—- s
strumentation c%ptef for the preschool, a solid state system integrated with y{
a mlglcgmputer system, appeared to have the potentlal after development of » , *°

= ?-klng dev;ces, to contfcl learnlng statlcns autside of the pfes:haal ..

ﬁclagy develﬂped for a mGdEl presgi,*r, ;,’ ‘ban séttlng ED an innavatlﬁé
application in an early education sygtem for remote, sparsely pnpulated, geo~, = v
graphlcally or politigally isolated areas. The offerer proposed to—-share fa- - i '
cilities with the, Prizrammed Environments prasghaal project, share computer a
use, utilize the errorless programming model, -and exchange staff expertise to A
facilitate the dégalopment of bath projects. . . S, “" Ce
& R = i d
A " «The Original Justification for the s ;{%=
f‘Lg ommunications Project : . ST

]

-

The intervention model fo: the telecommunications project was drawn from -
the ;atianéLe for the Programmed Environments preschool. That rationale was,
based on observations of the behavioral repertoires of children in typical
day care programs, and the knowledge of results of-the project which had at-
terpted to ameliorate behavioral deficits through extensive pragramming stra-
tegies in natural (non-laberatory) environments. The list of behaviors often
emitted by children with severe developmental retardationy is included in
Section Four. Generally, these persons exhibited high rates of stereotypic
and self-destructive behaV1aTg, and exhibited low rates of age apprapriate in-
dependent functioning or positive social interaction hehaviors. '

The can;apt of programmed or prosthetic enviranments was first discussed
by Lindsley (1964). Recently, numerous studies or projects have been reported-

13 1.

,
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wh;ch utilized extensive prcgrammlng strategles in what might be Eermed prc—
grammed or prosthetic environments. Diverse in target populations, these in=-
cluded programmed environments for adults in mental health sattlngs (Allycn

‘ and Azrln 1958) pragrammed 1abaratary settlngs fg: autl&tiﬂ" chlldrén
;nst;tutlgns far the retardad (Blgnu; B;rnbrauer; Kldder, and Tague, l967),
total educational environments (Ulrich, Louisell, and Wolfe, 1971), sheltered
workshops for adult retardates (Screven, Straka,. and LaFond, 1971) home com-
munity placements for delinquent.children (Wolfe, Phllllps, and Fixen, 1972),
alternate educational facilities (Colien, 1972), and programmed curricula for-
.tutorial instruction of young tralnable tetazded ch;ldran {Tawney and Hipshér,
1970). _ :

. Experiences during early phases of the Programmed Enviromments project .
identified probplems related to managing children in traditional day care pro-
grams, and Suggésted that: '

a.. ch;ldren with beh avioral repertoires, as described above,
require constant management in 1:1 situations,
- b, effective instructional and behaV1Qral managément must be
: . highly programmed, with careful attention paid to arrangement
and sequénce of antecedent and consequent stimulus events.

: ¢. children with behavioral repertoires as described above are
not’likely to have highly reinforcing properties to adults who
interact ‘with-them in instructional settings over long periods

e o of time, a factor which makes it difficult for adults to main-
L . tain a high rate and quality of teaching behavior.
o P . .
#  d.. children, as described, have extremely "fragile" repertoires
- : making it imperative that, when specific tasks (behaviors) ™’ -
3 have been learned, these behaviors be maintained by intensive Vo
‘learning activitfes in school settings and at home. '

* ) e, an adequate currlcula is not founded on typical play type.
activities, but in a precisely defined set of ‘learning tasks
which begin with simple response building (Ehaplng)= and which
p:@ceed through complex and multiple discrimination training
to traditlanally conceived "academic" tasks such as language
develDPmEﬂE, p:e—read;mg behaviors, etc.

LLake, 1974, p. 3)

. DEth factors constdered. necessary in the develapment of services on a
national levél wWere listed: the target population-is heterogenous in age,
functional level and types of handicapping ¢onditions; limited in number, in.
terms of percent of the total population;’ geographically separated; easily

. recognizable at birth when observable biclogical defect is manifest; and fi-._
nally, poorly served in-.présent settings. -It was suggested that the develop- .

o “wment of completely automated learning environments, designed to. accommodate
b children from birth to such time as the environment might "accompany' the
child to,the nearest school, might bé within the realm of current techanology.

ot L
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: ' Thus, the tEl&EOMﬁEJnltZatiDﬂS pr?ijﬁ:t wWas proposed to davel@p “an educa—=

: l;iz:nsl delivery system with the capacity to begin programming immediately after -
- birth of arr inFant with observable Znd nultiple biological defects. During

" . the comtract period., additFonal rationale . for a telecommunications based de—
livery system bave emerged and are d;s;ﬂss&d in the next section, : :

- § Adi tioral Consdderagioms in the Design of
' Coordinated Educational and Social
L Service Delivexy Systems-*

L1

a8

Thlg prr:aj ect wias imitdated to develop a prototype transmission system to
Sl x:c:mpu%e:: to “lome plaiced leaaning dewices via a telephone transmission
- system During the con tract petriod zdditienal rationale for long-term develop-
5 f a comprreheresive and coordinated” déilivery system have emerged as pub— '
ongon telecomunications techﬂalisgy have been’prepared and as issues - ‘
_have-been raised in presentations. &t the same -time, national attention has %
. focused: @n\the prokxlems of unserved childreén, school districts ‘are begimning -
- £0'“confront- \manage:ment problens in- transpoxting severely hand;cappa& ehildren
to public educgticzn; faf:, iliries, eaxly (Anfant) intervention is; receiving in—~
~créased prafesgi@nal at tention, and the Iimplications of narmalisatmn and com—
'ity pjau:gment ar-e beginning to impacf on parents and service providers. Im
~education for all handicapped childxen (0-21 years of age) .1s moving
) 'goal . to teality. These events pxovide ‘2 broader perspective for the
‘ude ‘of telecomminications technology an;ﬂ Eilggést additlgnal rationale Jfor “the
__,velapment of Sinnc-vative sygtaﬂs. :

"

Ch ldren Out. c!E Schnol

e nght "to educaetion decrees set t:he stsga ftu' due process prDEédurES which
‘require idemtification of handicapped children. The report of the Children's
Defense -Fund _(1.974) illustrates how chiliren remain unknown or become lost'to -
~school distxiéts, . M 947142 mandates a- national-gffort to_insure that due o
";pr‘:cess is folLoved: w:l_tjhin each state., Child-find activities are be:mg qni= T T e
tiated im many statzes. If comducted vith procedures sufficlent to guarantee.
J:hat the identffication process is exhaustdve , a-large number of previously un- '
Ldentlfied chiXdrere: ire lilkely to become visible, partlzularly in rural-ind
* isolated areas. Thesse nev cases are Likely to tax the irigenuity of tha systems

charged to serve theen. Basically, from a set of alternatives, there will be -
no one best” alternactive which balances eitensive travel time, amount of instruc-
Eion available . through .2 homebound (Ltinerant ) setvice and the requirements of
an adequate 'educatLon. Telecommunications systems may reach into these areas,

_ “to provide daily contac t with parents, daily, sequential camputer genarated
Sioo7 instructdon aﬂd swgppor-tive liaison services -ﬂhlch enable a small number of

“personnel to cover large ggggra-phic arads. .

nglg Détec tim;

A potential lc}ngstserm benefit of publdic inFormation activities conducted -
as a part of child find is greater puhlic and professional aware ss of very
young childxen vithE obs-ervable and meltdple handicapping (’:Qﬂdltlfﬁls which are

-likely toretard developnent_without, inﬁEﬁentian This awareness may spur

_ early referxals by fami lies and friemds. 7he establishment of a-telecommuni- _
- cations baséd system on. 2 Rong~term basis, concurrent with public avareness, -

et




‘QEjfincrease'tHév1ikelihcadvﬁhat members of tﬁé'm2§iéal%pIDfEEELGﬁIWill :é}a:
infants at birth for intervention and related social service delivery..

lM@vement Téwafd "Eafliest" Intervention °

=

i - There-1is a growing awareness of the paﬁential benefits of birth-onward
- intervention. While there is a znﬂfllct;ng data base-in the histsry of infant

" leawrwing research, recent reviewers (Fitzgerald and Porges, 1971; Hulsebus,

. 1971) and long-term studies (White, 1971) confirm that the infant is a con-

%, - ditionable organism, Positive results from early 1nterventi¢:n Cpres:haal)

; | studies have been interpreted as providing a justification-for-early-inter—- .—..— -i-
vention. Several states have passed permissive legislation for intervention : C
from birth. A present BEH (1975) report on research needs for the severely,

. handicapped contains several recommendations directed toward .infant learning,
infant curriculum development, and research on futures oriented Earvipe deilvery

- _ systems. These factors, in the absence of a well established empiri base,

should accelerate the development of work with infants. A teleaamu( atiions °

system with the capacity.to '"follow a child home from the hagpltal'-ﬁyans-up

areas of infant research in natural enviromments which have prev;augly been

-closed to rasea:ghers. Further, daily contact between a family and a° tElE*:

communications based service delivery. system may serve to coordinate and re-

coxrd a varlety of interventions auring the early yeaxrs of life (Appendix o).

%

i

Gaardinsted SDElal and - Edu:aticnal Service Dalivery = The - Sacial PlannarsL’Gnal '

.American scciety is becoming universally sensitized to the rights of all
children as child advocacy efforts grow, as chiidren of working mothers spend
‘more time in day care centers, as' child abuse emerges as a significant social
problem and as divorce rates continue to climb., Within this social context,
" the.needs of handicapped children transcend SLngle, independént intervention
‘ strategies. These factors are clearly described in the reports of a major
S national project on the classification of children (Hobbs,.1975a, 1975b, 19752).
. Noting the fragmentation of EEfVlEES to families and children, the project
T recommends—that,-in-contrast _to a_ singuiar focus on individual children, social :
services should focus on helping families help children (pi—223)+~They-re-—— x
- commend that a family should be able to register a handicapped child with an v
—-="" ‘agency that would assume long-term responsibility for assisting the family in
caring for the child. Registration should occur as soon as the handicapping R
condition is identified, and as EaflyLas at-birth. The agency should define Lo
its role as: helger to the family, #o the child, and to other significant helpers
in the child®s }ife. Its task is to help make the ecological system work. The
© optimum location for the agency would be in the public schools.

(p. 226) L

LT,

Tawney (in p:ess) has described how a m@del center can be built around
a telecommunications system to provide such a delivery systam. ‘That whole .-
chapter (Appendix A) provides a blueprint for multidisciplinary educational
and social service delivery.
T Parents' Abillty to Manage Theix Ch;.:l en at Home = ) : ’ v

T . D51n§§1tutlanallzatzun, normalization, and c@mmun;ty based plaﬁnlng eE-
e 'Tﬁ:gfxfgr thE sevarely rega:ded appear to be based on a ﬂumber uf tenuous




assumptions concerning parents' abilities- to manage children with severe and
-multipke handicapping conditions.. As Tawney (in press) noted, we have effected
a 180° change in-direction and left parents in a dilemma with respect to their
roles and responsibilities. Until recently théy have been encouraged to be-
o lieve that the state should assume respanslb11lﬁy for their child. Now, they
.+ are told that -the child is their respanng;l;ty, and that community services
wil® be developed to assist them with the task of raising their child. The
dilemma is nicely put in The Futures of Children (Hobbs, 1975) which, as noted,
recommends helping families help their children. Their recommendations are -
fjk directed to strengthening ‘families' (p. 224) but acknowledge that "...mothers
~.cannot.do .it.all" (p. 225). It is apparent:that the-scope. of-responsibility.. ... .
is as.-yvet undetermlned in many. circumstances. This raises the queéstion of haw
" much parents shauld be expected t@ do to educate and manage their Ehlld-

Further, thg:e appears to be an assumption that most patents will evidence
‘sufficient adaptive behavior to manage themselves and their children. However,
that assumption does not necessarily hold. And, while there are many tasks

“which parénts can be taught to enable them to teach their children self-help
and other skills, it is not necessarily reasonable to expect them to assume
the responsibility for pravldlng daily, sequential instruction under the highly
precise conditions necesSary to facdilitate learnding.. It appears more reason-
able to provide a system such as telecommunications which can deliver instruc-
tion, and which can be utilized to assist parents in a variety of ways. The
costs .of providing comprehensive parent assistance is unknown. One factor,

- however, is known. A professional person who is driving from one locale to

- another is not, during this travel time, delivering assistance. Effective use
. of professional ‘staff time can be facilitated by coordinated delivery systems.

‘ Major Activities Proposed for the
. : Development of the Kentucky
Telecommuriications ‘Project

The context of this project, elements of RFP 74-5, the manr objective of
..and justification for the project have been described. In brief, the offerer
pf@pcsed these aEELv1ties durlng the first year:

1. To develap and test a prctﬁtype dEVJQE (paralleleta-serzas
unit) to link tHe Interact computer system with the tele- o
phone system to establish a telecommunications:transmission
system.

2, Design a simple response recording device to test two~way
communication between a remote sice and the project site.

3. C@ntrac§ for the production of tested, first generation
parallel-to-serdies units.

4, Identify children for full-scale operation for year t&aﬂ
and these for year two:

1. Implement the system on a full—-scale basis.

2. Solve and record iﬁstfumEﬁtati@n pr@blgmg;
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3. Collect data on child performance.
. ] ' -
4. :Train pareats to use thc system.

5. _Evaluate’aﬂd regart the outcomes of the project.

Subsequent sections of this report describe how these activities were
conducted, the results and the future of the telecommunication system,
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~ 3 . 'SECTTON WO .

IMPLEMENTATION. STRATEGIES

. Overview
The generai'stfategies for project implementation have been described..

- The specific steps and major events are listed in chzanalggi;al order, along
with thé date of completien, The listing.will serve these purposes: . (a) .to
enable project officers -to .check this list for congruence with the activities

listed in the project proposal, (b) to enable persons cgn51darlng similar under-
~-takings-to identify problems which must be accounted for on technology develop- -

ment pragects such as this, and (¢) to show the ‘effect of majar “eventgTom the v
1Tplamantat1an of major activities., The outcomes Section -contains add;t;nnal
descriptions of the implementation problems.
5 Chronology .of Major %%g%viﬁiés‘and Events
; Year One N
’ 1. ?fépasal’Submittad ‘ : 3/1/74
2. Change in project start date 6/1/74 to 7/1/74
3. Notification of avard L | 6/21/74
4. In;ﬁiaéian of orders for prototype p-s unit ‘6/21I74 ’
5. Project start date , 11774,
6. Resignation of key staff member : ; ” 7/31/7&i
- 7. Search iﬂiﬁiatad for key staff member ) 8/1/74 .
8. SzheduLed‘deiiVEfy dage‘fcr p-8s unit ! 10/1/74
9, Epﬁléyment of replacemént fgr key staff member - ° :éil/15/74
’ffr“'”lDi“‘AEEualxdEi%;Efy,ﬂa;%,f@t;?f?4gﬂégﬁ_~___t:_Aﬁw‘ “7 7 _l/23£?§ 7
| 11._ On-site syétém test cgndU£tgd and faiiéd - l/2j£7§\ T
12. Equipmaﬁtlfatufﬂed to factory | : ”““;lib;/27/75
i3.. Sys;é ‘test run and passed o : z/lﬂlfs
14. In-house test on QamPuterstelephaﬁEHaﬁpafaEus T ; 2/ 1- 2/24/15
1ink x | -
ojedt : 2/13/75

15. BEH program staff visit to project

il




18.

S e
20. -

21,

A 22,

23!

16,

- 17,

Bgﬂrigtgq'ﬁrggzrepart received by project

Prototype p-8 aﬁd'simple‘apparatus-iﬁstallgd for
one-month test of local line transmission

BEE°changéviﬁ due date of continuation report
CQntimﬁatiBﬁ submittéd '
Projected ccﬁtinuétibn notification date
Notification of Qéntingatian feheivei<
:Léng distaﬁcé~tf§ﬁ5mi$§iéﬂ EEEL,iﬂtiEtEd

‘Projected delivery cf all first generatinn

e - Equipmeat

E e -

Es&zﬂzgg ; :

25,
26,
27,

. 28,

- Orders for rema‘lnder of equipment initiated

Chlld=flnd initlated

e
Chilé*f;gd conducted ran;Lnuéusly arid
/ campletad

/First installation completed
A1l equipment received

T
Y

Final instaliatiuﬁ é%%bleted

Failure thmultlple I;ne system after regggpt

of méa,ms .
7 - ‘ -
Raplacémentbmcdemg received and modem-telephone
~line link fcund to be-inoperative

.
i\

Camplgte analysis of computer-moden—data
decess arrangement by modem supplier

(none received)

11/20/75

2/25/75

from %/BD to 3/17775
3/13/75
4/15/75

6/18/75

-~ -'3/31 - 6/1/75

7/15/75

<

S

i

y

711715

~3/4/75\\1'

3/1/76
3/9/76

10/22/75

11/12/75

‘and telephone company (w1riﬁg~grrgrg—ﬁgtEdJﬂﬁ‘

&
Modem suppldier field Englﬂeéf evaluation uf
traﬂsmlsglan gystem :

?hﬂne.campany rgwiring completed

Eull Scar

Y =

BEH pragram staff visit to project

BEH site visit report received by project

12/3/75

implemantati@nfeffeate&: - 7 -

12/9/75

3/9/16
12/17/75

(none received)




EN

. Several key factors emerge from an analysis of the chronology of events.
T During the fifst year, delays were experienced in receiving prototypes, and
an extended time per’icd was rer‘iuii‘ad to remedy’the desi’gn errors iﬁ them.
data transmisslcn was acccmplishgd. Natifi:at;@n of fuﬁdlng, delayed untll
.two weeks before the end of the first contract peried, . 51gn1f1cant1y affected 7
planning for, and initiation of! child=find activities.- “During vear two, with .. ..
. a statewide search for candidates compressed into this time puriod, the first-
- installation was-completed two- manths after the start of the award period. For
K approximately two months. (10/22 = 12/9/75) a dlsﬂrepaﬂcy in both taléphane 1 SN
-- = communications Suppllers ‘BT r:lfic:atians created continuous system malfum:ticms.
Full-scale implementation vas an:cémpllshéd, and thesa data are reported iﬁ
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SECYION THREE
SYSTEM DEVELOEMENT AND IMPLEMENTATION

A Introduction

F

S The major objective of the project was the technological development of
© “Hardware ‘and software -components necessary to deliver instructional programs |
~ via telephone lines. The major components of ‘the systeii “included-the-computer. . .
. hardware_.and.software;-time shared-with -another BEH supported-project; inter-——— ="
facing devices enabling the computer-telephone transmission system link; and
standard data access equipment,  including hardware modems and acoustic couplers.

Fxisting Hardware Components’

rr. .

The Interact system, designed by BRS/LVE, contains: 1) a Nova 1200 .

R -minicomputer with 12,000 words of core memory (Data General Corporation); 2)-a . =
-y * '~ main frame.consisting of a pre-wired card file for accommodating up to 8 sta-’

- tions, master power supplies, system clock, probability generatior,. and inter= - '

connecting cable; 3) 2 ASR-33 madglitélétyééwfiters with paper tape punch’ L

(Teletype Corporation); and 4) a high speed papei tape reader. _ ce =

el Prototype and First Generation -
[, C Modem Interface (parallel-to-series) . .
el ° Units Designed for the - L ;
™~ ‘Kentucky Teleconmunications Project - -
The major task for the-first year of the project was to build a device to.
_1ink the' computer and home placed learning devices to the telephone system.
This_trequirés two devices arbitrarily calléd-modem interface ot parallel-to- i
series units and designated as model 531-R (remote) and -53=L_(local}. Eacli o
. local contains logic cards which permit the computer to interact-with hard- o

- .wired and acoustic coupled modems.- - . . . - -
; Eighteen remote stations were built, essentially three for each local . .
station. ' At any one time, there is a 1:1 link between®a ldcal and a remote.

It was planned that there would be a 6 hour instructional- day, and; that each

fanily would have access to two-hours of transmission time.~ Thus, three homes, - .-
each containing a remote station; would interact with the local, thereby re-
quiring a 3:1 ratio between remote and loecal units. ‘ S

el

Leased/Purchased Telephone Transmission Equipment . °

ission equipment included six CBT data access arrange~

: . Telephone transmission
A ments, models PC-~100 B_ané"lﬁGI’D?”léégédmframzeEngfal;Teléphan21Campanyjtl§1,”

acoustic e@uplgd'mcdéhs; model 7103-LC~3 and 6 hard-wired modems model 7103-
'LC-4 purchased from Teledynamics Corporation. ° " L

S i " Existing Software: ACT Language

£

£ . ‘, ACT language is a éﬁmﬁﬁtef-language%written espacially for the pfécéss
control “and data recording of behavioral experiments’.”

v

" It is implemented on




5.

small, general purpose digital computers such as the Data éénerai Corporation

_.cgmpléx pracedures.

NOVA 1200. ACT language is described as simple and easy to learn. A hehav-
ioral ‘scientist with no computer skills can quickly master the programming
techniques and then write pragrams in natural English to produce the most

[

ACT is primarily a control language.and not a stétisticalrzeductién
language. That is, almost any type of apparatus can be controlled by this

‘”language through the digital computer and Interact interface hardware.. Con- -

- sequently, this-system-enables—the user to “Continuously monitor data and

~control-variables. that . _affect behavior. For ‘example, a user may continuously
monltor the number af rESpGﬂSES avchlld 15 maklng durlng a. sessiog:and changé
'tha prgperﬁles of thé ACT 1anguage is that it requlres telatlvely 11tt;e K
memary ta store the language, thus leaV1ng ‘more memary for programming.

Hmwever, Dther laﬂguages, e.g. COBOL,. FQRIRAN, ALGOL, .can be read on Ehe
system by taking the ACT language out of memory and replac;ng it with the
desired languace As each language .is contained on paper tape, the operator -
can change languages by setting the appropriate starting address on thz com-

7 puter and reading the ‘tape containing the desired language thrnugh the high

speed tape reader. .This Gperstlan can, be cnmpleﬁed in _a few minutes.

T11usttatlgns“D£_thEMSystEmw_fa

7 Ihé-gamﬁéhents are shown in the following series of photographs. Figure 1
is a pHotograph-of the computer, tape reader, teletype and 3 local stations.

'Flgura 2 shuws the CBT daEa'aﬂcess azraﬁgements. Flgure 3 shcws the arrangEE

~ central location (left portion of the flgure) and in the homes: of . the children

sh@ws schematlcally how ﬁhe dlfferent ccmpanentg are 1ntercannected in the

(rlght pnrtian af the figure).

=

Figures 5, 6 and 7 show the eampanents placed in each home;  the remote deEﬁR
interface and power supply (Fig. 5), the acoustic coupler modem link (Fig 6)
and one of ’Lhe respanse dev;aea (Fig. 7)
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System Test
Start and Stop Points

During the first year, system test was initiated when rhe prototype modem
interface units (one local, one remote) were delivered, and ended when the
public school year ended in Louisville, Kentucky (the location selected to
test long distance transmission). Full-scale system test was initiafed after
all components of the system were constructed, or-acquired, and presumably,
each single component of the system was debugged. The problems encountered
during the system test are listed in Appendix B. The system test was stopped
on July 23, 1976, prior to the completion of the two year contract period.

Outcome of the System Test:

The objective of the system test was Lo determine if the telecommuni-
cations system would work reliably on a daily basis. The outcome of the full-
scale test period is shown in Table 1.

The number of days the apparatus was placed in the home is shown in ;
Column A. The number of days when no lesson was presented because the child
was i1l or absent is shown in Column B. The number of days when no lesson
was presented due to system failure is shown in Column C. From this infor-
mation, the reliability of the system was determined for each user. . Column D

' represents the number of potential days for lessons (A minus B). From that

_total, the number in Column C (system malfunction) was subtracted:s The per-—

“cent of potential lessons run is shown in Column F, representing the number
conducted divided by the number of potential lessons. -

The percentage of lessons conducted ranged from a high of 92% to a low'of . .
42% with a mean of 69%Z. The unusually low percentages noted with a single

asterisk are largely the result of an inability of phone lines in the child-

ren's areas. to transmit data reliably. If these four scores are eliminated

from the group total a more representative mean of 75% emerges. This figure

suggests that, given a reliable modem to modem link, the system worked approx-
. imately 75% of the time. T . / -

The relationship between possible and actual program time is shown in
Figure 8. This figure shows the cumulative possible minutes of program time

=

and the cumulative actual program time across instructional days during the
second year .of the project. The cumulative possible program-time is deter-
mined by summing the total number” of sessions available for programming on
each day and multiplying that vajue times 15, the average session length.
This total was cumulated across days. 7

The actual amount of program time is determined in’ the same manner des-
cribed above with the exception that only the sessions that were conducted
each day were included in the total. The important relationship between the
curves is, the difference in slope‘at various points along thé abscissa. A
flattening of the actual program time relative to the cumulative possible _
program time reflects apparatus failure. I1f the system worked reliably 100% -
bof the time, there would be a single curve. When there is a system failuyre, s
or when the -home does not respond, a lower n of minutes, is recorded, and’the -
distance between curves increases. If the complete system were down for an
extended period the clrve would flatten for that time interval. The curves
reflect three major phases during the project’s second year. The first phase,

&

e o w29
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Number of Days
Apparatus in
Home

Inavaiiaﬁiliﬁy of

" Number gf Days No

Lesson due $o
System Malfune-

for

Potential Days

lesson

(A minus B)

it

Number of
Lessons
Conducted

F
Percent of
Potential
Lessons

Child (illness, tion (apparatus (D minus C) (E +' D)

etc.) fallure, ate.)
111-23-a 205 22 88 183 95 52+
111-21-d 200 42 91 158 67 42%
T1I-22-b 186 16 80 170 90 53% -
I-3-z. ~. 170. 100 27 .70 43 61
I-6-w 158 33 28 125 97 78
11-8-u 144 bt 8 100 92 92
I1-17-k 143 " 24 17 119 102 86
, _ RN R I R _ _ , _
1-16-1 131 \ 72 13 59 46 78
11-20-£ 126 |, 29 25 95 70 . 74

_ - - \ - R — - — — i

111-7-v 122 29 29 93 64 69

- :%;)
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PERFORMANCE SUMMARY (page 2)

CHILD A B
Number of Days =~  Number of Days No
Apparatus in Lesson due to
Homa Inavailability of

Child (illness,

c D
Number of Days No Potential Days
Lesson due to for lesson
System Malfunc- . (A minus B)
tion (apparatus
failure, etc.)

:
Number of
Lessons

Conducted
(D minus C)

EETQEHEVQE
Potential-
Lessons

(E + D)

etec.) e,
—— s — —— — —_———-—— — — — — — — — = e —_— — ':\-\ — -

I-9-t 120 45 37 75 38 Gk
I-15m 117 38 13 . " 79 66 ° 84
e - ) - _ . &
I-13-p 117 36 16 81 65 80
I11-43-ab .81 20 31 61 30 50
II-17-ag 80 29 25 | 51, "33 65 -
TI1-48-ab¥* 67 59 2 .8 ' 6 75,
III=2-aa%** 58 25 11 33 22 67
II-46-f 26 3 2 23 21 91

*  Low percent due to a failure of .modems to link up.
L =

#%  Children withdrew from program.

u

O
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from session 0-60, shows that some problems existed from the beginning of home .
installation. - The second phase, from session 60-110, when most of the ap-

ject staff in troubleshooting and correcting hardware malfunctions. The cumu-

lative actual program time curve is flatter relative to the cumulative pos-

sible program time during this phase than at any other time. At session 110,

the slope of the actual program minutes began to steepen indicating that the

relatively troyble free.
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SECTION FOUR

LOCATING AND SELECTING PROJECT PARTICIPANTS

This project proposed to serve eighteen children, 0-12 years of age, with
severe developmental retardation and attendant multiple handicapping condi~
tions, and, preferably, to serve predominately younger children. The behav-
ioral descriptors for these children include:

Little or no vocal behavior

lLimited gestural behavior

Limited self-help skills : ' = .
Inconsistent or no bowél or bladder control

No obtained score on a standardized test .

O~ e L B

Limited social interaction B
. Inability to follow simple commands
. No reciprocal social reinforcement of others in their
. environment - .
9, A high rate of superstitious behaviors
-~ 10. A high rate of disruptive behavior
) 11. Low rate of "conmstructive play behavior"
12, Attendant multiple handicaps e :
From this set, a limited set of minimal behaviors. was derived for use in the
referral process: . ’ ‘
1. Vision (presumed ability to discriminate shapes)
‘2, Use of at least one limb without significant motor
involvement '
3. Below school age (0-6) ’ ‘
4, Not currently enrolled in an intervention program
After initial visits to several homes, an additional set of considerations
) was derived which influenced final selection of candidates; children's re-
sponsiveness to primary and/or social reinforcement; parents' and family mem—
bers' apparent willingness to cooperate, and to manage their child's behavior,
and to demonstrate a realistic view of the child's handicapping condition.
~ . Source of Referrals
The referral process was scheduled to begin during the first year. It
was‘ delayed until notification of the continuation award. was received, June E

18; 1975.

. Réferrals for the Telecommunications project were obtained primarily
through the comprehensive care system, fifteen regional community mental health/
‘mental retardation centers which are operated by the Department for Human
Resources. The initial. contact was made with the Director of: the Institute
on Developmental Disabilities. Then, ‘letters were sent to the executive di- .. <« =
rector of each center requesting participation and assistance from appropriate
staff, stating project goals, and listing the functional criteria. Letters.
were. followed by telephone calls to the executive directors who then referred:
© project\staff to unit heads or field case workers. ' : '

—n
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These agency contact persons initially served as liaison between the
Telecommunications staff and the referred candidates.: The contact persons,
in most cases, arranged the initial interview with the families and accom-
panied the Telecommunications staff on the initial interview.

Letters were also sent to, and referrals received from, the following
agencies: (1) University of Kentucky Medical Center, Neonatology and Special
Baby Clinic, (2) University of Louisville, Child Evaluation Clinic, and (3)
selected Public Health regional offices.

Home Interviews

After an agency referred potential candidates for participatibn in the
Telecommunications Project, project staff called the referral agency g contact
person and arranged a time and date to, interview famllies. Ganerally, the
only information which was available was the child'é name and in some cases
that was unknown. Agency staff accampanled Telecommunications project staff
to the patentlal candidate's home and assisted with the interview, In a few .
cases, the referring contact person ﬂ31thef agcompanléd project staff nor
arraﬂged the initial interview. ' .

Eufing the initial interview of the potential proj ect’ candidate, project
staff discussed the project purposes, goals and methods with the candldate g
parents and/or guafdians. The child was observed to,'obtain an estimate of .
_functdional level. Health and personal information were gathered. The home
environment was examined to determine the possible “placement of the learning
.apparatus and the need in the home for telephone installations or changes in
the type of telephune. Parents were interviewed to determine their apparent B
willingness to participate in the project and were informed that they would
be notified of the decision by mail

a8

.

Project Staff Evaluation

Subsequent to home visits, staff meetings were held to discuss potential
candidates, to select participants; and to determine the type of instructional
apparatus for each participant. All factors were taken into consideration,
and an effort was made to select one candidate within each of the comprehensive

care regions. - )

A Outcome of-the Selection Process

Fifty-three infants and young children were referred between July 1 and
September 30, 1975. Twenty-two referrals were not seen, for reasons shown in
Table 2. Of the thirty-one children who were seen by pragact staff, thirteen
were not acuepted for the reasons shown in Table 3. ’

Geggraphic Distribution

The location of the families is shown in Figure 9. Kentucky has several
., definite ‘geographic divisions causing the land and resources to dictate the
socioeconomic status of its residents. The child- find activities were con-
ducted throughout the state, and children selected fépresented a w1de geographic




TABLE 2 -

“REFERRALS NOT INTERVIEWED BY PROJECT STAFF

—_—— 33 = e )

{ - - ' . &
Number . Reason Referrals not Interviewed

) . v ) L ) : .
e 1 ] died before interview was.set up ——

other participants were selected before an

interview was arranged °

R B - : ’ 7 5 - ’ ‘ o
2 _ - names removed by referrer because of lack of

parental interest .in pfajgct after referred

2 - ’ overconcertration of applicants in geggrapﬁié area

= 7 -

2 not at home for interview - = = o

‘13 . - ii_: over agehlémit

- L5
£~ - .
E B . . 4

22 - Total -

' ©  TABLE3 .

'REFERRALS INTERVIEWED BY PROJECT STAFF BUT NOT ACCEPTED" -

 Number " Reason Referrals not Accepted
2 ! , misinformation obtained on age, child over age limit
2 chilé‘éid not respond to any reinforcing eventa
2 : parents éﬁpse not to éa%tieipagg_
3 . participating in another intervention program
4 . functional level-at near normal
- 13 Total
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spread except for the northern Kentucky region. Six children were dispersed
across the Cumberland Plateau region (Appalachian Mountains) which is moun-
*~ta;nous and rural, and the majox industries are centered dround "deep" and
"strip'" coal mining. Though major highways in ‘this area have been improved in
~ the past few years, five of these six children lived in isolated areas, one of
°  which could only be reached by walking the last half mile and cr9551ﬁg a srude
"% swinging bridge.

Y
. Four children were clustered in the Southeastern part of the state at the
“;base'of the mountains. “This area also has coal mining, but there is somie- to—
- Bacco and livestock farming, some small industries, and rezreatlgngl facilities .
are centered around lakes, forests and historical tourist attractions. ‘Even ——
" in this area, where the topography.is more gentle, only one child 1ivad in-a__
small town —— the rest of them lived in isolated areas.

" Five ‘children were spread acrosl the Southwestern part of the state which
is sparsely populated, with only one’ town having a population larger than )
* 25,000. .This part of the state has a few large strip mines but is usunally
known  for its general farming. Thaugh the area is more level and highways are
more accessible than in.the eastern part of the state, social and éducatlonal
services rare often Jacking because of distance and the sparse population.

L

s 7 =

- One child was located in the far western part of the state in a small town
~ of approximately 323000 population and about three hundred fifty (350) miles

~.._ from the Telecommunications centér. . _ o
e ) .

| *'x

Y

-

“~. The Central Kentucky area, including Louisville, .Frankfert and Lexington,
is onexcf the two metropolitan areas of the state. Industries in this area
-are relatéd to tobacro products; livestock, distilling, chemicals, farm ma-
chinery , ané fcod prgcesslng. _— - - ’
- : 3

‘A case hista:y was developed on each project partlc;pant and is reported in
another seqtion. A\rev;éw of Each case history reveals. §hat the project served
children/families f:om‘a wide socio-economic status scale ranging from a scale ~
value of II to a scale “value of V using the Yollingshead aQﬁ Myers (1948) formula ;
to arrive at an index of Social- Positlan

:f =n

General and Famlly-Home Env1ranment_Iﬁfgrmatloﬁ

- 7 Project children lived in a variety of home “environments,. including moun-
tain cabins, mobile hcmes, farm houses, apartments and six-room brick homes |
in subdivisions. Parent's educational histories range from third grade té a =~ _
masters degree in education. Three parents received their high school diploma
by taking the General Equivalency Degree (GED) and three others attended a
vocational schocl. "Father's occupations included three unemployed persons,

one teacher, one business manager; the remainder worked as laborers. Only

three of the mothers were employed outside the home. N

The youngest parent was 15 years old and the oldest was 62 years with the
median being 30 yedrs of age.” Marital status included two parents who were
single, natural parents, married, divorced. Twenty-five percent of the parents J
had had previous marriages. Twentystwo of the forty-four living siblings in
‘the homes were not full blooded brothers or sisters. Primary caretakers - N




"included the natural parents, grandparents, foster parents, hired babyfsittars*
and various other relatives.. : o s -
SR - A A ' 7 - ) §
.Socioeconomic Status e

. The right to education and hormalization movements: are predicated on the - N
assumption that the home and community are the proper environments for child- N
ren with severe and multiple handicapping conditions. As an additional stra— \\
tegy to describe the social environment of the children in'the project, their ;
class status was ranked Dn_H@lliﬂgéhead‘g‘Indeg of Social Position (Hollings= -
head and Redlich, 1958), a widely used measure. This measure is based on :

three assumptions: .
’ 1. . Social stratification exists 'within the community. I
. 2, Status positions are determigé& mainly by a few
.commonly acceptied: cultural characteristics; and .
’ 3. Items of status may be scaled and combined by
' the use of statistical procedures‘so that a
researcher can quickly, reliably and meaningfully

stratify the population."
‘ (p. 679

. This index uses three criteria to determine class -~ ‘. ST
o position: the fesidential address of a household,

.the occupational position of its head, and the

years of schooling the head has completed.
. _,,l ¢ ' .0 . . (ps 57)
‘ Class pésition is determined by a formula which ‘assigns a weight to each
‘criteria, multiplies the weight with-an assigned scale value, sums the scores
‘for each criteria, and ranks the sum of szcores (Hollingshead and Redlich, 1958,
pp. 287-387). Table 4 lists the factors and weights. Table 5 icentifies the

‘.. cut-off point for eaéh class. - .-
e . ‘ B

s
1
1
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,:”_‘ . . i .
RN _ . TABLE 4 . ° e

=3
1

g

o o . .. N
FACTORS AND WEIGHTS DETERMINING CLASS POSETION
. . L. : L

" Vacter U Weight T

t Scale Valug

Residence = v . x !
9 . x-Scale Value:: "+
x Scale Value = " e

S
" Occupation T e 9
" Education 2=, ' 5 C




‘.E . V . ;f‘ .'? _; ;’.J !- -
: ' . :d B B
1 s . 7 a Y
PR 'ABLE -5 . s
- . RANGE OF SCORES DETERKIHING CLASS PDSITIDN
- Class__ R Raﬁgg of Scores. —
* Upper Class 1 20-31
Class 1L - ) 32-55
s . Class III = . L féE?SE
7 L Class IV : o - 87-115
- Lower Class V - ’ 116-134

VfV'é g_iand extensive information had been gathered: The residence factor was deter= -
iE " mined by an arbitrary assessment of housing taking into accdount material values,

7E:ajé:t staff utilized the -index after visits had been made to. the ‘home

. 7 n21ghborhaod, percent of mainténance and type of furnishings. For example, on-
" a scale of 1 to 7, a #1 residence would be valued at approximately $65,000 or
< more in a ne;ghborbaod of other homes similar in value, well maintained and
' wall’deénrated A #7 rESLdence would, be a one=room lean-to in need of fepalr

=

:and 1mpravamants
- Table 6 Qéntaiﬁs the scores in rank order from highest (upper) to.lowest
ssscale gcore. The number of families in each class rank is shown in Table 7.:

TABLE 6

R S f%LASS,PDSITIDN OF PROJECT FAMILIES
.~ scale Score %___- " gocial Q;ass Status o
. 47 Lo B & S
55 e . ' I .-
1) . , , 7 III
. . 93 . . - W
. .+ 98 , o v
S R 98 g ' : oIV
LT 98, S E v -1V
S ' ’ 107 , ¢ IV
107 ' . _ v
112 - : S Iv
113 L IV
113 : IV
: 119 © \
= ) 128 v
o ' 128 , . v
128" R .V
128 - v
129 v -
129 vV -




TABLE 7A

NUMBER DF PRDJECT FAMILIEb IN EACH CLASS RANK

L.t Clasg "Rank. . - Ngmber of Families I
. , ' . ™ o T
- . . I (uppér) : ’ 0 .

et . QII i . . 2 e

111 B - ' 1
IV : ' o "9 _

V (lower) 7

19 : .

The information in this set of tables indlcates -that the sncieeganamlc
environment of the families falls predominately at the lower end of the scale.
It should be noted that no attempt was made to obtain a representat;ve sample

- from eatch socioeconomic level. Nor is this information intended to infer that

the status of these families would be reflected in the distribution of anather
group. Instead this analysis was conducted to demonstrate, from another
perspective, that these families, for the most part, have limited resources.

As shown, educational levels are predominately low, many are unemployed and re-
ceiving a variety of social welfare services or are amplnyed in unskilled pro-

.fessions. Yet these families, many of them marginal in adaptive behavior, 'are

maintaining their children in the home. No reasons are offered here to ex-

. plalﬂ this, it is suff;clent to indicate the status o£ the families.

s




SECTiQN FIVE,

/ V PRDCEDURES FOR DEVELOPING LEARNING ENVIRONMENTS
’ AND INSTRUCTIONAL PROGRAMS IN THE HOME

Te%ephone Installations

In some instances,!thé project supported the cost of a talephone instal- -

lation. Project staff made arrangements with local telephone companies and
installed learning devices as soon as the telephone systenm was in operation.

Gonstfugﬁing Léazning Environments in the Home
General spealflcatlans for learniﬁg env1ronments were written during the
parent interview visit to the home, and a tentative léﬁation was agreed upon.
When the installation was madé it was nécassary to :

o4

1. 'relocate the telephone in some instancés : .

2. establish a secure lagatlon of the lnstrumentatlon
~in prcx;mlty to the phone

3. . complete minor wifing
. 4.- link the cgmpgnenES’énd test Eheﬁ

Parénts abserved the process an& went th:cugh the steps required to ac-
tivate the system. ‘Staff modeled the correct responses, verbally prompted
parents as they went through the process, and prepared writtén‘lnstrugtlans
"for them (Appendix C). When parents demonstrated that they could activate
* the system, the child was introduced to the learn;ng environment. Prcgect
staff demonstrated, then 55515ted parents as Ehey went through the progess
w1th their child. . o :

Elnally, when parents and child were engaging the apparatus correc ly,
the written agreement to participate was completed, additional information for
the child and family history was obtained, a schedule for daily sessions was
prepdred, and a return visit was scheduled. Project staff ‘returned to Elté,

and prcgramﬁlng was jnitiated the following day. . -
Pfeparing Materials for Conducting Instructional Programs '™

As n@?ed,'three;basic'typgs of apparatus were designed for use with éheg
children. During the first home visit, a general assessment of the child’s

assets and deficits was obtained. Figure 10 shows the sequence of-events re- f

quired to prepare the apparatus and computer: program for installation and use
" in the home. Thg;apparatus have been described...Five basic instructional
_ programs were generated, as shown below.

Arm Pull

Objective: The child when placed under rings on the appatatus, will reach,
grasp and pull the rings toward hlmself.



" "' STEPS IN INSTRUCTIONAL- PROGRAM DEVELOPEMENT - - l

Determine - | . - : e e
Behavioral

. - - Deficit - |
- - I : . J;’ . 5
' Select
Target
] : »  Behavior
Ll " Design Apparatus B - Writa Instructional ,
RS .to Strengthen - - : Program for Child-apparatus él
. “Target Behavior 7 . Interaction ’

1

Build Apparatus 7 1 o :  Translate Instructional
— e ’ Program into ACT language
for Computer Programming

. * —3 — (

5

_Type Translated g
Instructional Program
into Computer

3

3

Il

Test Apparatus : . .
and instructional Progran]

=

Revisions
. Necessary - ==

‘ . : Install in Home - 8 : .
, for Field Test : : »

' . FIGURE 10

Aruitoxt provided by Eic:




‘- = Rationale: - ‘The -increase in tensinﬂ facil;tated tha strengthenimg af muscles

i

‘in not only the arms but chest, - shoulders, bdck and. neck- as
well. All are necessary" for actlvities tD pull self up, crawl
feed, etc, : -

Procedure: After the child is’ placed in a sup;ne “position; regponsas an‘f
either pull ring provide reinforcement. The amount of fErEE ‘
requirad to activate the microswitch is adjusted to:accommodate
the chlld s strength. = As the child continues on the program

the force and number of responses necessary to -produce rein--. - -,
forcement is increased. Session duration is varied from 10-20 -

B A b e
- Ry

Responsibility: The parent fgliaws the instructions far operation of the apw
: _ paratus and then places the child supine with shoulders directly
- under the hand loops. The parent then starts-the program.

[N

z;iclg nge;

Dbj ive: The child, when placed supine with his torso perpendicular to
the panel, his legs slightly .flexéd and his .feet resting lightly
against the panel, will extend his legs as in klcking and move . %
the panel : S

Rationale: It is necessary to strengthen leg muscles and have fleilbillty
in the lower extremities -as a prerequ site ta such activities-
as crawllng and walklng : :

Procedure: After the child is placad in a supine or prone position, kicks
to the panel produce reinforcement. The forcé required to.ac-
tivate the microswitch is adjusted te accommodate the child's
strength. As the child continues on the program the force and
number of responses necessary to produce reinforcement is in-
creased Session duration varies from 10-20 minutes.

E

Parental : ) : Co-
RESPDBSlbllltY The parent -follows the instructions for aperatign of the ap— .-
. paratus and then,places the child in the proper position. The =
' child is placed supine with legs raised 'and feet_resting‘agalnst.
" kick panel. ATpillow is placed between the child's head and the
crib headboard to prevent the child. from easing away from the
_panel. The parent then starts the pragram

a

,ﬂg§;§=§p=§amp e T (Brlghtness Hatchlng)

5 Objective: - The child, when presented with three windows containiﬁg two

stimuli of equal intensity and one with a different 1nten51ty,
will press the two matching w1ndcws.

Rationale: - The behavidr‘being taught, a match-to-sample response, is.as-"
' sumed to be’a prerequisite for letter discrimination; part of a
" sequence of more complex dlscrlmlﬂatlnn programs to teach read-

1ng behavlor.

M
(|
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 Procedure:

'sf;

.. Parental -
-XRespon51bllitY

Match-to-Sample II (Letter Diszfjﬂinatian)

-“i glass windoﬁs thg Bbserviﬁg sli&es produ;e either : ite
" top window: and black bottom windows or a black top. windaw ;‘””“
“~and- white baﬁtom w1ndcws.+ Cgrtespundingly, the matching
" ~and one black-bottom ‘window or.d ‘black. tap window:and nne
ifrequ1red to mateh two whi

‘catian 15 determine’
The child is saated in frcnt cf the apparatus and dn ob=

serving response. a choice slide is presented A correct

- the clown ‘eyes flashing for. 2-seconds. ' Ihicorrect responses
~ have. no immediate conséquence, the 511de ramaln% in. effagt

L 5
" each correct response or give an edible r31nforcer when - ‘.

. r31ﬂfgrcers at the end of a sess;@ﬂ, These préﬂedufas will

Objective:

~ Rationale:

Sﬁimulusrﬂatérialz

.ing two identical letters and one different 1etter will

'p'cduge a white top window and one white ;“,..‘

slides either

‘1ndaw_: Thus, ‘the child -is -

te stimuli on half the trials and

two black stimuli on the remaining trials.l Stlmulus laadﬁ,'r
'uasi=randamly. }' :

white and;one: black,botta

serving sllde is- presented.‘ immédiately follawing an ob-

response- termlﬁaﬁés the trial and produ:es reinforcement),

until a correct’ response éc:urs Trials are 1nterpolated

by a 4 second time-out: dur;ng which alliwindows are darkened
and all responses ‘are; ‘unréinforced. | Sessi@ns ‘téerminate’ S
after 20 minutes or when the child completes the sllde program. .

Parents are given the following instrictions. for operation
of the apparatus. After the phohe is placed.in the acous-. -
tic coupler;.the child is placed before the panel.’ If the
child does not make a response, the adult \is to prompt by =
guiding the hand and gradually fade the" prampt as the:.child-
responds on:his awn- If the ahild has same comprehension’ -
skills, the parent tan prompt by saying, Tauch the .~ ",
Ultimately, the child should find sufficlent‘reinforcement g
from that afranged within the apparatus. Untll then, the -
parent can use social reinforcement by saying 'good' aftar Ce

necessary. The pareént can’ also give social and edible

vary with each Chlld.

The child, when presemtEQ with three (3) windows c@ntaln—‘

press the two matchlng w1ndows

ThlS prcgram is 1ﬂcluded in a sequence cf:pfogregsively
more complex d;scrlminatian prog:ams -designed to ganerate v
reading behavior. - . . _ .-

serving and 24 matching slides. Whén projected onto the
Plexlglass w;ﬂdﬂws, the observing slides prgduce a black

5

h




A

Stlmulus Matarial?f&

Ccantinued)
_a different“
' three (3)
Py .
ovar;ayed with 60 1ine screen matte acetate shading film<
(Chartpak) on Kodalith Ortho film. -Sixty line matte ace-.
. ‘tate shading film with the. fallawing;percentages of area -
- -shaded were: used - 60%, 50%, 40%, 30/, 207, and 1DA Let- .
’ ter location was determlned quasiﬁrandomly. ' - e
' Procedure: o Same as Hatch—to-Sample I. ;; .
Parental _ : o B :
Responsibility: . Same as Match-to-Sample-I. &

Tracking Program

Objective: o The child, when presented with three- (3) windows, will
e - press the one .that is illuminated . )

=

Rationale: , The behavior being taught is presumed to be a prEIEquisite,fi
: we e Um0 v for the Mstch—t0sSampLE I program. o .
Procedure: " The program requires the ghz;d to " touch the wiﬂdow illumi—f"

‘nated on a given trial. This clases the micr@switch and
indicates to the computer a response has bEEn made.;;A Y
correct respons¢ darkens the window -and pravides reinforce~
ment - the clown eyes flashing for 2 seaoads.' Window 1il-..
lumination was determired by a quasi—randam sequaﬂce with o
- the. top window -illuminated on 50% of. the tfials.' D
Parental i c S . v S
Responsibility: - Parents are given the following instructions for operation
' ’ of the apparatus. After .the phane is. placed-in the. acous-
tic coupler, the child is placed before the panel. - If the
the child does not make a response, the adult is to prompt
by guiding the hand and ‘gradually: fade the prompt as’ ‘the
child responds on his own. If the child has some com- .
prehension skills, the parent can prompt by saying, "Touch "
the ", Ultimately, . the child- ‘should find ‘suf-
ficient reinfcrcement from that-arranged within the ap~
paratus. Until then, the parent can use: social reinforce- .
ment by saying "good' aftgr each correct response or give
an edible reinforcer when necessary. The parent can also
~ - give social and edible reinforcers at’ the end of the ses=.;
sion. These prggedures will vary with each child.

&




"Response Devices / aching Machines -
Construgted "for Use on Thls PTQJEEE

g

“5 N

Aftar a prellminary analysis of the capablllties of the children ;E— 7
fertad ‘to the project was conducted, three standard devices were constructed.
“Each is- a 51mple device, ' deslgned to meét two criteria: ease of comstruction
.and malntenance, an& capable of" increa51ng the dlfflculty or camplexity of
7‘5 response. : = -

Arm Pull L ' S -

A plctu ‘e and schematlg of the arm pull}apparatus are shown in Flgurés 11
and 12, respeztlvaly. The apparatus consists of two vertical braces, 38 cm.
"high, fastened to.a 6 mm, . thick plywood base measuring ED cm. .wide by 75 cm.
“long. “Each vertical braca supports a horizontal arm, 30 cm. lcng, centered

" in a slot cut in the vertical braces. When the child is placed supine between
the vertical braces, two 7.5 cm. pull rings attached to the horizontal arm
- are adjusted tq drop within grasp reach. Variable re51stance;ta the. pull
rings is prcvided by springs attached to the horlzontal arms. When either
* ‘arm pivots through a 10° arc, a microswitch’ closes and actlvates relnfarce—
: ment,.31ther 4 seconds of. vibration ﬁr—lD sec. of taped music. : ‘ =
#

chk Panel

‘A picture and schematlc of Ehe kick panel apparatus appear in Figure 13 -

> and Flgure 14, respectively. The kick panef'apparatus consists of a 30.¢m.
-wooden square panel supported by a hinge placed-12. 7 cem. below the top of a

 cross braced framework measuring 48 cm. long, 42 cm. wide and 42.7 cm. high.

. The. framework is mounted on a rectangular base 53 om. long. and 76 cm. wide.

i A mlcrosw1tch located on the left rear of the framework is closed when the

" panel sw1ngs through' a 5° are and aztlvates re;nfszcameut - lD sec, of taped

misic. S ‘ . . : -

-

:‘ﬁatghé;quampls

.A picture and schematic Gf the match—toasample apparatus are shown in
- Figures 15 and 16, respectively. The match-t to-sample apparatus is a wooden
box 61.5 cm. long, 49.5 cm. wide, and 33 em. high, céntalﬂlﬂg three (3) 5x 5
- cm. square plexiglass windows, ar:anged in the form of a pyramid on the front
 panel. The top window is centered on the midline 12 cm. -from the top and
the two, bottom windows are centered symmetrically 7 cm. below the top window
- and 5 cm. on either side of the midline.. Located behind each window is.a ,
~small microswitch which closes contingent upon a response to that: ‘window. A
" rear.mounted carousel slide progector presents stimuli on the 3 plexiglass
‘windows. A clown face cantalnlng two jewel lights for eyes is mounted on
top Qf the apparatus

. . > . - :
,Itackl” Co

¥

A picture and schematic of the tracking apparatus are shown in Figures.

15 and 17, respectively. The tracking apparatis'is similar to the Match-to=
E “Sample I device with the exception that window illumlnazlan is provided by
R Ehree reat—mounted light bulbs. :

oa
C)




S o - Reinforcement: tape recorded music

o Tensia@-SE;riﬂSs‘ S

~ Horizontal Levers, — ]

ERIC

Aruitoxt provided by Eic:



T

3 ﬂ‘

[ Cassette
| . Player
- Remote:

&

+28V. — |

Left Response

o

-28V. Common ——¢
Right Response

Cassette .P‘ﬁhy‘ Relay - ii,‘ N

€

" "FIGURE 12




KICK PANEL R

Reinforcement: tape recorded music

: " FIGURE 13




. Schematic for Kick Panel -
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+28V. —’

L]

# .fE
- . =% -';

w

-28V Common,
Response Nutput —

FIGURE 14 . °
R o — -
5 - ; )
B éj‘ . » 4




MATCH-TOSAMPLE

3\
L& Y

Reinforcement: chimes P :
S the eyes of the ctown light up

ERIC
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This basic configuration can be modified to accommodate a variety of
stimulas panel arrangements, e.g. the Sidman panai (any reference to the nine
7 panel matrix, Sidman and Staddatd 1966) or the Bijou panel (Bijou, 1968).
1 These panels are standard discrimination or concept 1Eafn1ng interfaces.

De?igning Specifie Gﬁmputet Prggrams for Each Child

Figure 18 sbaws the Kick Panel Program after being translated imnto ACT
language for computer programming. When typed on the teletype, a punched
paper tape is produced, and simultaneously, the program is stored in the
computer memory. When activated for a daily session, children's responses
in ﬁhe ﬁéme are téééived thraugh the talephnne systém withiﬁ SD msec. The.

&

fAQtivating the Instructional Program

Once the apparatus, acoustic coupler, modem interface, and power supply
were placed in the child's home and the computer program stored in memory,
only a few simple operations were required to activate the instructional pro-
gram. FLgufE 19 shows the sequence of these operations for the Telecommuni-
atlams Operator (T0) and the parent. First, the TO accessed the appropriate
Egmputﬁz station (typed the appropriate station number on the teletype) and
called the parent.. When the TO had been assured that the parent and child
were fa'adyg she instructed the parent to place the home phome in the acoustic .
coupler| and then switched the phone at the Telecommunications center from the
vocal to the data transmission mode. After the computer was given a typed
command to start the computer program, the parent received a signal indicating
he could start the instructional program. The parent pushed a start switch and
the instructional program, controlled by the computer .program, began. Upon
~completion of the program, the data from the session was printed out on the
teletype and the parent received a signal 1nd1cat1ng the instructional program °
was finished. To agsure that the instructional program had run properly, the
TO switched back to voice transmission and questioned the parent about the
functioning of the apparatus and compared data received with that transmitted,
then signed off.. This procedure.was repeated daily\\unless no contact was made.

Parent Intervention/Maintaining
Operations Center in the Home,

“u,

I
1

Parent training and) regular home visits were iﬂcludéﬁ as an integral com-
ponent of the Télecammunlﬂatlans delivery system. . The general objectives were
to enable patenﬂs to u53|the ingtrumentatdion, to enable them to'assist their
child, when ﬁecassgry, to interact with the learning devices, Pesprovide in=
struction to. Eﬂablékthém to teach self-help and other skills not efficiently
taught‘by computer, and to enable them to modify children's béhavior\wheﬂ
necessary. S

-,
\

The role of the pa;1 \t trainer wds modified significantly. During the ~.

;;' - first months of the second\award.period, the parent trainer was involved with T
| the Igferralraﬁd gelection process. During the installation phase, the parent
trainér accompanied the technbtlogy specialists to each home, and assisted with

o . : ", ) .

% .
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!
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KICK PANEL PROGRAM TRANSLATED
INTO ACT LANGUAGE

Station -2
Procedure (001616 Bloc available)
1 SO((H)=0, (HI)=0, (H4)=0)
5 5100
6 A 36 U GP 5200 :
‘10 §200 .
10 - A 36 U GP 5100
11  If R200 G SO.1
13 50.1(Print" .
Kick Panel/Arm Pull Program Child "6," S
Start Response given at'’) - :
24 A4 U GO 50,2
26 50.2 ' .
26 © 850.3 :
27 . A 4 U GO PRYB 1/2 S1
32 " A4 UGH PRPB 1/2 SO.4
33 S1((HL)=(H1)+1) .

34 If (H2) Rl GP S2
36 A (H3) U GP SO.4

37 . 80.4((HA)=(HA)+1)
40 A (H5) U G@ S0.3
41 .82 ‘
41 . A (He) U G@ 50.3
42 A 5 Min G@ §0.5
44 S0.5((H)=(H)+1)

, 45 A4 U GY 80,6

47 For (H)»(H7) G@ 50,7
51 50.6(Print"
Chlld "5 il
Min Runnlng (5 min blocks) "5 )
60 A4 U GY SO.2
61 80.7(Print"
Child "6,"
5+ Hits="1," B . -
§- Hits="2," o . . .
S+ Pres="3," ’ Master: Station #2
S—~ Pres="4,) ‘ Kick Panel/Arm Pull Program

.77 A 30 Sec G@ SO Function-of Program Variables

0 85 ,
' (H) = cycle count
Record . ' (41) = S+ presentation count
= In S1:R1 Tatal : (H2) = response requirement
8+ length
S- presentation count

1

1
2 In S0.4:R1 TQEal c - . (H3)
3 (HL).. L (H4)
4 (H4) (H5) = 8= length .

5 (H) - (16} = reinforcement length
6

7

(#s

owonon

uon

(J) (H7) = session lemgth (5 min. blocks) -
$ ‘ - (J) = Sub # s

S o . FIGURE 18
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EUMHARY OF THE SEQUENCE OF STEPS NECESSARY
FOR PROGRAM OPERATION

~ : , L |
OPERATIONS AT TELECOMMUNICATIONS OPERATIONS AT CHILD'S HOME
CENTER : . ' :
"Access ‘station that contains ; - ' _
" appropriate program " o ‘ .
Call parent " - Péréntireeei;ajs g?ali
Switch phone from vocal ) h Place phone in acoustic
to data transmission e coupler ’
Start computer program 2 —_— Pa_raﬁt'*reéeived start signal
Computer program runs € 5 Parént ;stiairi?:;instruétigﬁajl
~ program
. €——> | Instructional program runs |
. Data printed out e Parent re;eived stop signal -
— 71 T - B ".f’”r""\\;""r - — $ e
. Switch phioné back to Take phone off acoustic

"voice transmission DI coupler
Ea B . ‘\)




As noted, the parent trainer observed

initial training on the apparatus:

“.children during this period, obtained relevant family and child histories,
then 'described the content of the consent forms and obtained written agreement
to participate in the prjEEE. , )

After the first installaticns were activated, the parent trainer travelled
The :
3

Extensively to the homes, to assist with the troubleshooting process.
trainer's activities were restricted to observing the apparatus and reporting

the nature of malfunctions by telephone to on-site staff, assisting parents to
rect minor malfunctions or’ errors such as improperly positioned

identify and correc
switches, etc,, and where possible, to complete minor repairs on ingtrumenta—
In other instances, the parent trainer was responsible for disassembling
the instrumentation and returning it to the project gite for repair. During
the trainer's ' f

tion.
these visits, when the instrumentation was made operational,
effarzs fazused on correct use cf the sppafatus by parenﬁ and child, and on

'
/
/

During the final phase of the project, the parent trainer was respnnsible

for 3551st1ng with arrangements for comprehensive medical examinations at the
A : . ]

/

" University's Center for the Handicapped.
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SECTION SIX

OUTCOMES OF FAMILY INFDRHATiDN GATHERING .

AND CHILD INTERVENTION ACTIVITIES
Format

This section contains demographic informdtion on the family,. education- -
ally relevant medical histories on the child, a description of the social and
physiral environment, a list of the child's entering behaviors as observed
during initial interviews, and a graph and description of child performance
on the selected instructional programs. This information is arranged in case
history report form, in order to provide critical information about the child
and the environment, along with the results of the instructdional intervention.

.. Each graph contains the name of the instructional program. The des-
criptions of the apparatus are found in Section Three and the instructional
programs are found in Section Five. Each ‘instructional session for each
child is shown as either the number of responses per session for free operant
activities, or as the percent of correct responses on discrete learning trials.
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CASE HISTORY

Identification Code: - Parent «Information: »
- - I-3-z " TFather's age: 44 yedrs
: - education: ‘eighth grade
Location Code: ' ; occupation ‘bus driver for a
- I-3 . : ' federal program
. : : ] Mother's age: 38 years
Date of Birth: ) - . education: ‘eighth grade
- 10/16/73 - ’ oc.- ation: . housewife
. : ' © 8iblin..: 8 Lo - -
Primary ua:-etaker: Mother and two teenaged
slsters \
Persons in home . ~.1giday: _ Mother, two

N teenage& dlvor;edxsisters, two prei
- . e e \=
Medical/Social Data: N

I=3-z is a two and one half (2 1/2) year cld "female with Down's Syndrome,
congenital heart defect and congenital cataracts. ;

The family of. 12 persons receives services from a variety of agencies,
including SSI benefits for the two handicapped children 1n the home, food

stamps, aid to dependent children for one divorced sister's two preschool
children, and the regional Comprehensive Care Center. L

PhYSigé%rEﬁvifﬂﬂméﬂtz

a) The home is 1ocated in’ I=3, a small town in a coal mining _region.
in the south central part of the state.

b) Description of the home: This is a three (3) room frame home with
outdoor facilities. : ;

¢) Location of the Learning Apparatus: The learning apparatus is -
located in the large front room that serves as a bedroom/living room. SR

i

Entering Behaviors:

LSnguage: a) had limited production of singlé speech sounds. . .

'b)  eried -
_ e¢) had low rate of vocal production = i '
.~ Motor: a) had no head control g o L. e
b) eyes followed moving object = e T :
, ¢) had inconsistent grasp response _ Lo
Social: a) smiled ’ ‘
. b) reached for father : . &
c) seemed to recognize mother and father (smiled at
: their voices)
Cognitive: a) eyes followed light o= \
b) was beginning to "bat" at objects \ ‘
Self-help: a) drank from a held or prcppeﬂ bottle: f\ i




Socioeconomic ! Status Scale:

factars factor weight x scale value = partial score Class
fes;dence 6 x = 36 )
occupation 9 x 7- = 63 .
education .5 . x 6 . . 30 :
score of Index on social position 129 =V
I

Arm Pull Program

i 60 — »

Child ¢ I-3-2

Hﬂmﬁaea

Tokal

) R S oy

0 . 10 20 - 30 . 40 50

10 Minute Sessions
FIGURE 20

Figure 20 shows the results of child*I~3-z on the Arm Pull apparatus.

Staff evaluation indicated that child I-3~z was develapmentally delayed
on independent sitting behavior. As well as being an important behavior
in its own might, independent sitting is a prerequisite for interaction
with the Match~to-Sample apparatus. With the exception of 3 peaks at

the beginning, middle, and end of the program, child 1=3 -z's perfafmanze
remained at about 15 responses per session. ;

Co




CASE HISTORY

Identification Code: Earent Infarmatlan*- 5
I-6-w ' . Father's age: 29 years - .
: iy education: ~ M.A. degree -
Location CQQE' . ' occupation: teacher
I-6 . Mother's age: 32 yeats
education: M.A. degree
Date of Blrth ] occupation: teacher
4/26/74 - Siblings: none
: Primary Caretaker: sitter/parents § -
e Persons in home.during day: baby sitter . .

- Medical/Social Data: . B : . - -
I-6~w is a two (2) year old Dovn's Syndrome female. Records indicate
heart catheterization was done at sixteen (16) months of age and open )
heart surgery was done at twenty-six (26) months of age.

?hysigal Environment:

a) The homeis located in I-6, a small rural community in the north-
east area of the state. .

“b) Description of the home: The home is a six (6) room brick house.

¢) Location of the Learning Apparatus: The learning apparatus is
located in the child's bedroom.

Entering Behaviors:

Laniguage: a)_babbled” .- A .
: . _.———"""'b) laughed 1
. s "e) cried
—_— Motor: a) grasped objects
' 8 b) sat alone if put in pasitinn
c) rolled over: e
Social: a) "demanded attention
b) was aware of strangers
; , c) imitated pat-a-cake ) :
Cognitive: = a) put objects into mouth
) ~b) bhad pincer .grasp
Self<help: a) ate mashed table food fed by parent
' b) drank from cup with help
c) was beginning to finger feed

Socloeconomic Status Scale:

factors factor weight x scale valué = partial‘score (Class
residence 6 " 4 = 24 -
occupation 9 - 2 . 18
education 5. -4 1

score Df.Indexrpn“sbcial’positiﬂn 47

U]

$w
)

i
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Arm Pull Program

100~ . ’ o :
. o Child: T-6-W -

, FRI' FR 2 '

90|~ ; : , =

ISES,

H .

~ Tthal

B i [ - o
Iq 20 . 3 - 40" 50 60
I5 Minute Sessions ) !

FIGURE 21 L
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) . Lt
- Figure 21 shows the results of child I-6-w on the Arm Pull apparatus.
Staff evaluation indicated.that .child I-6-w was developmentally delayed
on independent sitting behavior. As well as being .an important behavior
. in its own right, independent sitting is a prerequisite for interaction
with the Match~to-Sample apparatus. The data show that after some
initial variability, performance leveled off to about 25 responses per
session from sessions 7-19. There was a slight decrement in responding
after introduction of the Fixed Ratio 2 (FR2) schedule of reinforcement
on session 20, followed by a gradual increase to over 50 responses per

. 'session. . - .

ir-g
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. CASE HISTORY

Identification Code: Parent Information: o . ) ..
I- 9* P Father s age: 37 years ' ' L
o 7 o education: © sixth grade . oA
Location Code N . occupation: self-employed '
’ -9 . W ' Mother's age: 33 years
, education:  high school -
Date of Birth: . occupation:. - housewifée.
- 6/4/71 Siblings: 2 brothers, 10 and 3 years
- ) ° Primary Caretaker: Mother ‘
-t  Persons in home duting day: Mother .

and younger brother

ﬂédiéal[SQéiélVDQEEE

B

I-9-t is a five (5) year old male with a developmental defect of ) e
unknown type and hyperactivity. The family receives benefits from social
service agenc;es, including SSI and the reglnnal Comprehensive Care ‘Center.

=
L ¥
=

?hysica;,Envitnnmea::

) ‘ a) The home is located in I-9, a small coal m '1n1ng community in the
k narth&agtefn part of the state.

b) Descripti@n of the hgme; The home is a four (4) room frame house.wf

¢) Location of Learning Apparatus: The learning apparatus 1s located-
in the liying room. ¥ . ¢ '

g Entering Behaviors: : v
Language: a) . had two (2) single understandable words: no, ma
it b) verbal production was mainly gibberish . ,
‘ P ) had low rate of vocal prcdugticn T
Motor: \ a) walked unassisted ’
b)Y had some manipulation of nbgect%
1 ~¢) walked downstairs, one step at a time
Social: a) acted to gain adult attention ,
b) had some appropriate-play with younger brother
_ ¢) followed some simple directions
Cognitiver  a)  had pincer grasp : -
' b) scribbled on paper
¢) - identified some body parts with help
S5elf~help: a) fed self with fingers
; b) was beginning to use spoon
" . : .oe) DEEaSLﬁﬁally indicated bathroom needs

*

iSag;gegpngmic75§a§us Scale:

{

. factors factor weight x scale value = partial score (Class
" residence 6 x -5 = 30 -
occupation 9 X 7 = 63
education a 5 b 7 = 35,
score on Index of social position 128 = v i
: . ., 66 PR
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Match. 1o Sample Program
Y Child; 1-9-1 & -

Malch fo Sample T ¥ Mateh fo Sample I

"

"
[

Per Cent Correct Mﬂ\l‘wﬂhes

. [ 20 E 50

20 Minste Sessions = o

. FIGURE 22

A Y
*:

. g Figﬁﬁe 22 shows the résgltsgqg child F}~9-t on the Matcn-to-Sample ap- .
- . paratus. . The staff felt that child I-9-t mét the prerequisites for
the Match-to~Sample program; therefore, he was placed directly on the:
brightneds matching program. Sessions 1-33 of Figure 22 show the per-
formance of child I-9-t on. the Match-to-Sample I program. .The child's .
. vinconsistent performance is reflected in the variability of the data. :
: Nevertheless, performance did stabilize somewhat over 5 sessions,
- during which the percuent correct matches did not fall ‘below 79%, There ~
: "is very little data for child I-9-t on thafletteg matching progrdm as
his program was interrupted by a kidney operation. However, after an

initial decrement, his performance improved to 96% correct matches. ' ‘5 B R

i
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CASE ‘HISTORY

k=] 2 o
Identlfltatign Cole: Parent. Iﬂigrmatipn
I-12-q _Father's age: 28 years "
b : o education: . high school
Location Code: ’ 2 occupation: unemployed
1-12 . : *  Mother's age: 32 years
. ) education: - eighth grade
"Date of Birth: ’ 7 " - occupAtion: housewife .
2747174 ' Siblings: 2 older, fourth child expected
- ) A in November, 1976. :
™ ) : Pyrimary Caretaker: MNother
- o Persons in home during day: Mother &

4 year old brother

Medical/Social Data:

I-12-q is a two-(2) year old male diagnosed as developmentally delayed
(unknown etiology) and failure to thrive. Telecommunications Project ‘tried
to have a telephone installed in the home from November, 1975 to June, 1976
without success. The family receives benefits from many social service
agancles, inc;uding 58I, fﬂﬁd stamps and welfsre.

Ebysiga;wgnv;ronmeggz

a) . ‘The home is. located in I-12, a small miﬁing egmmuaity in the
northeastern part of the state- s

7

-

b) Désﬁfiptiﬂn of the-home: The home is. a five (5) room m@blié hone.

¢) Locatioa of the Learning Appsratus: Noune as yet.

- Entering Behaviors:
Language:, --a)  had little vocal pyeduition
' T b) cried
c) laughed ' ]
Motor: - a) sat alone for a few seconds : Ty
b) was beginning to zrab at' objects o
Social:  a) smiled at adult ictention ’
o ' b) ecried at remc .. of adult attention
.Cognitive: a) eyes followed moving object

b)  seemed to know mother
¢) recognized strangers
Self-help: . a) ° drank from a held bottle
: ~'b) ate strained fvod fed by parent

Saﬁlaeconpmig,Status Scale: E o
fag;grs ) ﬁagﬁgg welght x scale value = partial score Class
residence, : 6 X *5° C o 30
occupation : 9 X 7.. = . 63 !
education 5 - x & = " . 20
score of Index on social position” | 113 = v
68 . b3

~




.;:iigggifigatign‘Cng:_ Parent Informationt-———""

; I-13-p .. eee—""""""Father's age: 25 years
T : o ' education: fifrh grade
Location Code: o ) occupation: coal miner
Iﬁ13 B ' Mother's ago: 21 years
, : education: =~ tenth grsde
'Date of -Birth: : . -occupation: housewife
) '8/23/72 © ¢ Sibl;ngs brother, 5 years old
' o third child due 6/76
. . P:imarkaaretskér Mother

—:,,Medicaus@cia]. Data i RV

: I—lBEp is a thxee and one half (3 1/2) year old male, who wasS ‘at 3.5
7,\'m9nth5 of age, diagnased at the end of . a nineteen (19)  day hospital stay,
~- a8 suffering from hypotonic dghydraticn resulting in brain damage and sedzures..
<~'Records further indicate that at that time child welfare workers were motified
“of the probability of child neglect. Records alse indicate that the family
- ~was followed by Home Health Services for a period of time after this referral.
'r‘Teleeammunlcatians Proj ect installed & telephone in this home:

. ghys;ga;,Envlrggmant:

a) The home is located in I-13, a small hining lelaga in the south-
eastarn part of the state . ) \ !

: b) . Dascfipcisn Qf tha home: The home is_a.five’CSD ranmfmgbilé home.
¢) . Location of the Learning Apparatus: The learning apparatus is
Klncatgd in the living room. B '

~Language: . ' a) produced no speeeh sounds

b) cried S
] . oe) laughed
Motor: a) limited movements-of arms and dlegs

b) had no head -control- .
e) hands were fisted at all t;mes

Social: . a)’ smiled and laughed in response to adult attention
: b)  eried at removal of adult attention
Cognitive: . a)  seemed to recognize mother
b) eyes followed moving person
Self-help: a) opened tiouth for food - 2

b3 drank from held bottle

fa;ta;”ygighgixrggaléivslugrg pgrﬁial;sgagg' Class
6 X 5 30

i

B Sac:aecanamic Etatus Scalep : _ . s

Persons in home during day: Mother & brother




\.

. on independent sitting behavu:\r; As wéll as being an important behavior

education 7 5 S X 7 = 35

R

.Sg;iaepangmi;¢Sta;g;,Scale continued:

part;sl ‘score Class

factors . factor weight x scale value.
) ‘R o 54 ’ )

occupation 9 " 6

W

‘ N‘

n
<‘ ‘,

score of Index on-social position 119

Arm Pull Program : /

. Child: I-[%-P
a0|—

80—

Responses
Ly
[=]

Toark

W
oy
)

FIGURE 23 .,

‘Figure 23 shows. the results of chlld {~13-p on the Arxm Pull apparatus.
Staff. evaluation indicated that child [-13-p was déve[]_:\pmentally delayed

in 1its own right, 1ndépaﬂder1t sitting is a prerequisite for- interaction
with the Match-to-Sample apparatus. Fok the First 25 sessions child
I-13-p showed a steady increase in respopnding from ?/ to’ about 35 total

responses per session. Responding increjsed 1mﬂgdlately on session 30

‘with the introduction of the Fixed Ratio 2 (FR2) reinforcement schedule.
The FR2 schedule maintained responding at\about 65 ééspanses per session
until session 59 when responding decreased for fgur7sassians folloved

by an increase and a second performance degrement. | 3 o

T




CASE HISTORY . ; T
Identification ng : Parent Information:
I=15=m o  Father:  unknown
= . Mother's ;age: 22 years’
Location Code: o " ‘educatilon: sixth grade plus attended’ q
el 7‘1ﬂl5 ) _ Regional Rehabilitation Center for
S training as nurse's aide S
o Date of g%rth' occupation: unemployed S
e 4/4/69 - . §iblings: . none o

Primary Caretaker; Mother ;
Persons in home during day: Mother

’Eedigsl/Sagial Data:.

1915=m iz a seven (71 yesr old male with cerebral palsy and moderate
spastic quadraparesis. 1=15-m was the product of a pregnancy with no prenatal
Superviaieﬂ- Neonatal course was complicated by an RH incompatibility.

The c¢hild aﬁd his mother receive services fram a variety of scclal service
"agencies, dncluding aid to dependent children, food siamps, public hnu51ng and
the Ieglcnél Cnmprehans ive Care Center which’ rererred the child to this project.

X

P@ygi:gl Enviianmegpz

a) The home is located in I-13, a small coal mining téwa, in the south=
eastern part of the state.

b) Description of the home: The home is a four ) room apartmént in
the public housing faecility. Telecommunications Project installed
a telephone for this family. C - .

c) Location of Learning Apparatus: The learning apparatus is located.
in the living room. , -

- ‘;fEﬁgggiiggiéﬁavigﬁs: : ’ o
Laﬂgugggs\ . a) had limited p:@ductlaﬁ of single words: ma, bye

b): . eried

c)  grunted

Motor: ‘ a) ' walked seven (7) or eight (8) steps without ald
gait very unsteady ‘. ..
b) seated self in small chair
. ¢} rolled ball Wwithout prompt -
Seszlal: a) waved bye-bye. -

b) acted to gain attention
' c}) had some appropriate play with toys .
Cognitive: d4) could reach, grasp and put object in mouth (pre-
pincer graSp)
b) droppad and picked up toy
¢) placed rings on peg in no order
; . 'd) scribbled on paper
Self~help: a) fed self with fingers'
b) held cup
c) was begihning to use spoon




v
) .
" Socioeconomic Status Scale:

I3

_scale value = partial scoré (Class

factors \ fa;tatiweighgﬁ
5 30

residence '\ 6
) . occupation |\ 9 7 63"
e . education -\ 5 X 7 35
v ‘ score of Index on social position =~ 128 = V
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FIGURE 24

4

Figure 24 shows the results of child I-15-m,on .the Match-to-Sample ap-
paratus. The staff felt that child I-15-m met the prerequisite for the
Match-to-Sample program; therefore, he was placed directly on the bright-

: ness matching program. The first 23 sessions of Figure 24 show the .

R performance of child I-15-m on the Match-to-Sample I program. After the

- . first five sessions and excluding session 15, child I-15-m matched cor-
rectly on better than 80% of the. trials. On session 24 the Match-to-
Sample II program was initiated with very little decrement in performance..




CASE HISTORY

‘,Identifization Code: Parent Information: ' o T e
o I-16-1 Father's age: 37 years . '
L ‘ S o - education: eighth grade
LDCatlDﬂ ‘Code: R occupation: previous work in
- I-16 _ ‘upholstery, presently lay
‘ : f preacher
Eate cf Bi:th ) Mother's age: 26 years
7/21/7? education: sixth grade
' . ~ occupation: housewife
. Siblings: four half siblings from

father's previous marriage, currently .
living out of state -— two half
siblings from mother's previous
marriage who were removed from this
- o . home in 1975 and placed in foster care.
' " Primary caretaker: Parents . :
Persons in home during day: .Parenta

Medical/Social Data:

I-16-1 is a three and one half (3 1/2) year old male, who was diagnosed
.at the age of eleven (11) months as microcephalic and epileptic. He was
delivered by the father in a truck on the way to the tagwenal'clinic, after
~a full term, uneventful pregnancy. The umbilical cord was unot cut’ until
the family reached the clinic, with the infant turniﬂé "wlack” after the
cgrd was severed. :

‘Records indicate that the mother seems to be fumctioning on a low
educable level., This family receives benaefits from severzl soeclal service
agencies, 1nc1uding food stamps, SSI, and the regional Camprehensive Care
Center wh;;h referred the child to this project. : N

Physical Environment:
a). - The home is lersted in I-16, a small coal mining village in the
: sautheastatn part of thé state.. )

b). Descrlptlﬂn of the home: The home iz a frame three (3) room
dwelling with outdoor fac;llties,

c¢) . Loecation Df the Learning Apparatus: The learning apparatus is
located in the bedr om, which the chlld shares with his parents.

Entering Behaviors: : o ' . . 'ﬁ

-Language: a) had no prnduttlnn of vocal sounds
b) - eried : "
cT ¢) - laughed :
Motor: a) had limited movement af arms and legs




;b)~' had no hea& contral N .
- _,¢) ~ hands held fisted:at all timez
Social: - ‘a) - smiled and 1aughed when stimulated by adult
e ' b)... eried-at removal of adult attentian ~ .

" Cognifive: 3tra) eyes followed moving person Y
o " b)- “responded (smiled) to parents vaices ST e
Self-help: a) opened mouth for food o

Socioeconomic Status Scale:

partial score Class e

7 factors factor weight x scale value =
.residence T 6 x 6 T = 36
‘occupation 9 x> 7 - = 63 -
“education s ¢ X 6 4 = 30
score of Index on'social position 129 = v
N _Arm Pull Program
Child: I-16~1

Responses

{‘Tmhsﬂ‘

10—
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. : - FIGURE 25 . ’

Flgure 25 shaws the fesults of child I-16-1 on the Arm Pull apparatus.

Staff evaluation indicated that child I-16-1
As well as being an important behavior

-on independent sitting behavior.
in its own right, independent sitting is

was developmentally delayed:

a prerequigite for interaction

with the Match—-to-Sample apparatus.
show that-child I-16-1 maintained

of about 30 responses per session.
to a Fixed Ratio 2 (FR2) on sessio
response fate

The first 30 sessions of Figure 25
a relatively stable rate.of responding

‘The change in reinforcement schedule . .~

n 31 appeared to have l_lti;le effegt on




CASE HISTORY

"fIdentlfigatigﬁ Cﬂde. Parent Infcfmatiani

II-3-u - o Father's age: 31 years B .

o ‘ _ o _education: - high school L
A tLocaticnngdg: : cc;upaticn . maﬁhine Qperator in g

II—Sr ) _ : L : factary, worka in theater at night

) : Mother's age: 24 years o

Date of Birth: ' , education: ninth grade : :

' 12122/73 : o occupation: housewife _

’ . Siblings: brother, 7 years .

Primary Caretaker: Mother, uncle
Persons’ in home during day: Mother, uncle

= 7

Hawever, on 3/6/75, a thafough genetic evaluatian was dane at a univeI51ty
 hospital, ‘the earlier diagnosis was rejected and the presence of Cuﬁnélia
de Lange Syndrome was noted.

1If8%u resides with her parents, older brother and adult méterﬂgﬁxuncleg

38

B § ) S T -

Eﬁygi;al Environment:

a)‘ .The home is located in II-8, about 87 mlles -from a small 1ndustrlal
area in the EéuthWESt part of the state. .

. = = ) i
rh) - Description of the home: The home is a five (5) room brlck ranch-
. - -7 Tstyle house with attached carport. B N
N ﬁﬁr‘f‘e V = . )
T 77 -e¢) Location of the Learning ‘Apparatus: The learning apparatus is - .
located in the bedroom the child shares withli her parents. . SRS
Entering Behaviors: I ,
Language: _a) pdeucEd no vocal Spaech sounds - '
- b) cried
Motor: a) turned from stomach to back )
‘ b) was beginning to grasp )
B Social: a) smiled in response to adult attention
. N b) cried at removal of adult attention _
o : Cognitive: a). smiled at the sound of mother's voice )
S o ' b) eyes followed moving person ’

Self-help: a) opened mouth at sight of bottle . -

Socioeconomic Status Scale: | é ;
: “factors . factor weight x scale f§1§37= Eikt;al SFDfE Class = S
' residence . x 4 = . 24 : -
occupation 9 x . 6 = .5 .. -
education A 5 x 4 = 20 .
score of Index on social position 98 = IV
X i




‘Arm Pull Program )
100— ) S child: E-8-y ° o
" FRI ’ ' FR2 - ’

10 Minute Sessions

FIGURE 25

F;gufe 26 shows the results of child II-8-u on the Arm Pull apparatus.
Staff - evsluatian indicated that child II-8-u was develapmentally delayed
on indepeudent sitting behavior. As well as being an important. behavior
in its .own r;ght, iﬁdepéndent sitting iz a pxerequisite for interaction
with the Match-to-Sample apparatus. Figure 26 reveals thdt child II-8-u's
performance was inconsistent from session to session. However, three
general trends seem tD‘EmErFE 1) a relatively lcw level of responding
. in the early session followed by 2). an -increase 'and stabilization in
'ZpEffnrmaﬂce and 3) tgrmlnsting in a performance decrement. The intro-
duction of the Fixed Ratio 2 (FR2) re;ﬁfarcement schedule appeared to

“have no 1m;tﬂed:1.atﬂ Effect.




. CASE HISTORY

o=

1dentifieatian Code: ~Parent Information:

- II-17-k ' - Father's age: 29 years
- o , , : . educatdion: twelfth grade

B ngatiqnfgcdez o - occupatilon: factory worker .
] I1-17 7& Mother's age: 25 years
o education: GED

. Date of Birth: ’ . occupation: housewife
o 10/24/73 : S8iblings: sister, 9 years
' Primary Caretaker: Mother . -
Persons in home during day: Mother

) e N *
Medical/Social Data: -

, - II-17-k is a two and one half (2 1/2) year old female diagnosed as

displaying early Cockayne Syndrome. Records indicate she was the product

of .a seven (7) month gestation with low birthweight. The family" dld receiva
) a variety of social service benefits during a period of the father's un~’
- employment (which lasted for one year). These benefits included SSI and -
0. 7 food stamps, Ihe family no longer receives these benefits. S

77Ehysic§;;ﬁnvi§9nmgﬁt’

e Home is 1acated in II=17, an indugtrial town iﬁ the ﬁﬂfthWéS*étﬂ
,part .of the state. . .

b) Description of the home: The home is a five (5) room frame house. .
¢) Location of the LEarnlng Apparatus: The learning apparatus is
. lacaﬁed in the child's bedroom. . .- -
N Eﬁteri ng Behaviors: - p
Laﬂguagei a) had little vocal production ; ¢ , .
’ b) grunted . Lo . : o -
¢) cried ' T ‘ L
Motor: a) °~ turned from stomach to back i .
b) - "batted" at objects -
¢) wat heginning to grasp abjects‘ X
~_Social: a) smiied at adult attention
, - h) eried at removal of adult attention
Cognitive: a) smiled at the sound QfePaIéﬂt5'=VQi225
: : b) + eyes followed moving object - ‘
5elf-help: o a) opened mouth for food -
- . = R = - &
"Socioeconomic Status Scale: *
- - & - ¢ -
factor factor weight x scale value = partial score Class " -
- residence’ 6. - % 4 = 24 T
©° ~ 'occupation 9 R 4 7 = - 63 .
" education .5 X 4. o= ZD :
T seore.on Index of 502131 pc$1tlnn §107 .= v
o ey pey .
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FIGURE 27 )
Figure 27 shows the .results of child II-17-k on the-Arm Pull apparaﬁus.-
Staff evaluation indicated that child II-17-k was deveiapmentally delayed
on independent sitting behavior.. As. well as being an impﬂrtant behavior
in its own right, independent Slttlﬂg is a prérequisgte for interaction
: with the Hatch—tosgampla apparatus. The-fi¥st 45 sessions.of Figure 27
" show that child II-17-k responded” at a relatively stable rate of about
30 responses per sessian_' With the 1n§rcdu:tlon of the Fixed Ratio 2
(FR2) reinforcement schedule, perfcrmanca increased to about 50 responses
' .per gession over the first 7 days of program" change. Fgllﬂﬁlﬂg this. in=

" crease, the number of respanseg emitted decreased to about 35-40 respanses,:r

per session for 34 sessions before again falling off to the rate emitted -
" prior to the 1ntradu§tlan of FRZ re;nfofc;ement schedule.

=




Persons in home during day#”

Medlcal/SDc;al Data.

IIHZOﬂf is a thraa and one half (3 1/2),y3§: éid}iélé with -ce

' paisy

' The-child-receives speech therapy from the lacsl CG 'reﬁ”ﬁsi?é Care ,

: . Centér whﬂ referred the child to this prajegt.
o4 & ;
Physlcal EnV1ranment. ;%; .
0 ,ffi"w:r a) . The home is 1aﬁated in II~ED, T small farming cammunity in the
SERR y - westerﬂ part of the state.r
b) Description of the,hame; The home is a six (6) room brick ranch-.
o¥ style hausei - e L .
. ¢) Location af the Learnimg Apparatus‘ The 1&&r§ing apparatus is
' located in the child s bedroom. ; o
Enterigg_ﬁghgv;g;s; . A S . ' .
Language: ‘a) : fallﬁwed some simple. commands
. b).. had no 1ntelligible words s+ ¢
. ¢)-  produced beginning consonant sounds oﬂly .
. Motor: a) ,walked, unsteady, awlward gait ’
.b)  fell fréquently -
c) could manipulate some objects
Social: a) smiled and acted for .adult attention
'b) - had some play with toys -
. e)  was beginning to imitate
Cognitive: , a) could point to some named body parts
=z T -b)  could match few colors with help
. Self-help: a) could feed self writh spoon
b) could use cup v :
Socioeconomic Status Scale: " R
. factors factor weight x scale value = part’al saare Class
EL residence - ' 6 x 3 = 18 -
B occupation o 9 x . 3 = 27 -
. education S5 x - 2 =" .10
’ score 6f Index on social position- 55 .= 11

& k ’
h g . CASE HIS’I’DRY
"Identiflcatian Cade: ' Pgrent Infcrmat;@n R
Sy II ~20-£ - . . -~ Father's age: 35 years,
S = o % . education: B.S, de re :
"flctﬁtiﬂﬂ Cada* N ‘ oL cc:upatian., nager of a buslnéEE
. I1=20 ik Hcthar‘s;gg.’ 32"years S ‘
: 2:} “high- school
'Date of Birth:, occupatian.  housewife
- 9/3/72 - Siblings: = Dbrothery 8 years ;
e Primary Caretaker: Mother -~ e

o
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FIGURE 23

for the Match~to~Sample program;

- the brightness matching program..

i8 shaws the results ﬁf child IIﬂiﬂs
The staff felt that child I1-20~-f met the prérequisites
therefare, he was placed directly on -
With the -exception of sharp drops in
- performance on sessions 9 and 25, the data reflect a gradual increase.

. in correct matches agross sesgions during the Match-to-Sample I prcgram

on the, Hat;uéta*Sample I

'*The intfaductien of the Hatchnte—Sample II program resultéd in an-

program.
the data show 2 drop in perfarmaﬂcai
~the new letteyx set, pgrfaxmancé was :eturned tn;gaz or more correct

matches .

H@wever, performance ratufned

and remained at’ a highrlevel after anly two days of exposure to this
Immediately prior to the intrgductinn of a new set of letters,
However, with the pregentation of




. . : o = ‘ ) L ‘ﬁg‘% N )
. , , . CASE HISTORY : - * Co v /
Ldentification Code: '~ Parent Information: : o
Tl—éﬁnaf . : Father:  unkaown s ot b
v ’ ., 7 Mother's age? 15 years, no Dthéfplﬂfér‘ B R
angticn nge o mation . . o '
o O 1I-46 R " .8iblings: none - = - o ¢ .
SO :  Primary Caretaker: foster mother < d/ L
o5, .. Date of Bifth . ~~  Persons in.home during dayﬂ (foster mother,/:* . - .
o "9/6/74 ‘ : o foster sister - SRR A
T 'Medlga;anglal Data* 7 N
o - Lba i e x
e II-46-af is a one and oné ‘half (11/2) yeat gl& female, ncted at birth ‘
P to be migrmcephallcp II-46-af is the child of a fifteen (15) year old unwed: s
i~ mother. She was born in a home for unwed mothers.and was. not recoymended A .
w . for. adoption. II~ 46~af was placed in her’current fostetr- hame at the age of . N
.~ one (1) month. II-46-af recelves SSI. banefits. s
M Ehysi;§¥;3§vifnnmanﬁm S . Co . L o B
ii ; a) The foster home is located in a small farming z:mmunity in the . .
HE » southvwestern part af the state} s . -
an b)  Description Qf the hame: The home is a seven (7) room bficﬁtﬁnﬁe. NN
o e) Location af the Learning Apparatus' n?he 1éarnigg apparatus ié ', 7
e " located in the living room. °. S - : o
s Enterl_g Br'haviars . A L .
S Language: a) prnéucéd few vocal sounds - L5 “'; .
Vot , b) ' cried : - P
i Motor: a)  turned from stomaéﬁ to back ' Lo
: R b) grasped objects . R
. Social: a) . smiled’at adult attention . -~ - .
. b) . cried at removal of adult attention . 4
. Cognitive: a) was beglnnlng to imitate pat-a-cake : )
S o . . b) recognized strangers B '
. % . Self-help: = a) helped hold own bottle - . . :
= : : : b) opened mouth f\r fand fed by adult ) et s
5 ‘Scale. ] e
1 . IR
bl i =




"

Y :T‘raehing Fmgrﬁm‘

Y : 400~ ¢, . o :
- bl IR 5 Child : I -46-of

24}

o

Correct  Responses,

T

T

8 . & - 24 .3 - 40

. I0. Minute 7 Sessions ' ) ‘ ’ ’ ‘

R .0 FIGRE 29" .

Figyre 29 shows the results of child 11-46-~af on the Tracking apparatus. =
chifd I1-46-af displayed independent.sitting behavior, but staff evalua- .
tion indicated that attending behavior would preclude béneficial imter—~ .
action with the Matcﬁ?tngample-prqgfa@s;‘ Consequently,” child II-46-af = =
was placed on the Tracking.program., The data reveal that thére was little -
- improvement in performance oVer the 21 sessions the child was on the pro=.
.gram; total correct responses remained at about 20 responses per session.

Aruitoxt provided by Eic:



CASE HISTORY

Identification Code: Parent Information:
' 1I-47-ag ' : Father s age: 37 years
’ . ! education: 1 year of ecollege
Location Code: ' : . occupation: self= Emplayad
CII=47. Mother's age: 35 years
i education: tenth grade
Date of Birth: ; ggcupatlon. factory worker
2/19/75 o 'Slbllngs two from father's previous

marriage, one from mother § previous

marr1ag§, no other children in ‘home.
Primary Careraker: Parents ,
Persons in home during day: Father' '

Medical/So :ia;ﬂ@a;g: : - ﬁii

. /
11-47-ag is a si ixteei (16) month old male, diagnosed as having charac- ]
teristics of Down's Syndrome. Records indicate he was premature and possibly
has a ¢

ongenital heart defect.

Physical Environment:

af‘ The home is located in I1-47, a small farming community in the
west central part of the state.

b) | Description of the home: The home is a five (5) room mobile home
with a two (2) room-addition on the back. o

¢)”" Location of the Learning Apparatus: The learning apparatus is
located in the living room,

rrﬁéggf;gi Behaviors:

Language:-‘ ay babbled

b) ceried

¢) laughed .
"Motor: a) sat only with suppa

b) grasped objects
= ¢) moved about in walker

Social: . a) cried at removal of adult attention

b)  laughed and cooed at adult attention

¢) acted to gain adult attention
Cognitive: a) eyes followed moving persoa

~b) reached, ‘grabbed ‘and put .bjects in mouth
Self-help: ™ a) was beginning to drink from cup with help
¢ ' " b) - was finger feeding

"~ Sociocecononic Séatus Scale:

score (lass

factors ™, - fagter weight X scale value = partial
" residence - 6 @ x- 4 = 24
. vccupation 9 - x 6 = 54 9
ffeducation R 5 x 3. = ‘15 =
' score af Index on social position . 93 . = IV
.. 83 A T N [N I
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* FIGURE 30 | -

Figure 30 shows the results of child II-47-ag on the Arm Pull apparatus.

Staff evaluation indicated that child II-47-ag was developmentally églayad a
on independent sitting hehavior. As well as being an important béhévi@r

in its own ri:ht, independent %itting is a prerequisite for interactiion

with the Match~to-Sample apparatus. The data show that the child emitted

the greatest number of responses per session during the middle sessions

with performance dropping to lower levels at the beginning and end of the
program. ’

» . o
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CASE HISTORY

Identification Code: Parent Information: ]
I1II-2-aa ) Father's age: 37 years
education: sleventh grade

Location Code: occupation: locksmith helperxr

- III-2 Mother's age: 31 years

) education: ninth grade

Date of Birth: - occupation: currently on sick leave
- 11714773 ' : \ from waitress job

Siblings: no information on father's prev:mus
‘marriage. 4 half siblings from mother's
previous marriage, living out of home.

4 year old sister in home. :

Primary Caretaker: Mother

Persons in home during day: Mother

Medical/Social Data: ' . -

III&E-aa is a two and one half (2 1/2) yaar 0ld Down's Syndrome female '
who was the product of a seven month gestation. The parents are divorced
and IIT~2-aa lives with her mother. Tha family receives a number of beneflts
from social service agencies, including food stamps and child welfare.

a) The hgme is locatrd in III-2,° a city in the central part of the
. state. .

b2 Description of the home: The home is a four (4) room apartment
in a large complex. )

c) Location of the Learning Apparatus: The learning apparatus is
located in the mother's bedroom.

Enterirg lehaviors: -
ianguage: - a) babbled
‘ b) Baid few single words: no, ma-ma
c) erised
Motor: ay pulled to standing
L. b} sat alone
\ : ¢) walked holding on to furniture
Social: a) " responded (smiled and babbled) te¢ adult attention
b) had awareness of strangers
Cognitive: a) reached, grasped, put in mouth

b) imitated pat—-a-cake
¢) pincer grasp x
' Self-help: a) fed self with fingers - \
‘ ‘ b} ate mashed table food fed by parent '
c) held own bottle




Socioeconomic Status Scale:
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FIGURE 31

Figure ‘31 shows the results of child I1I-2-aa on the Match-to-Sample

apparatus. The staff.felt that child III-2-aa met the prerequisites

for the Match-to-Samnhle programs; therefore, she was placed directly on
e .the brightness matching progran. The data show that the peiiormance
of child III-2-aa was inconsistent throughout the program. However,
over the.last 8 sessions, performance fell below 90% correct matcies L
on only one session. Do ‘

ERI

Aruitoxt provided by Eic:



CASE HISTOERY

Ident; "jcation Code: " Parent Information:
- IIT=-5-x% o - Father's age: 29 years
- o education: high school
Location Code: occupation: installs fire safety
ITI-5 ' systems
: Mother's age: 37 years
Date of Birth: education: eighth grade
10/31/73 , . plus two (2) years trade school
dccupation: housewife

Siblings: 2 tEEﬁagﬁ half brathers from
mother's previous marriage (not living
in this home)

Primary Caretaker: Mother

Persons in home during day: Mother °

o
Medical/Social Data:

i

I1I-5-x is a two and one half (2 1/5) year old male with severe micro-
cephally and myclonic seizures.. The child was enrolled in another full-time
intérvention pregram afﬂ withdrew from the project before data was collected.

Physical Environment:

a) The home is located in ITI-5, a largz city in the northwestern

part of the state,

i

h)}  Description of the home: The home is-a five (5) room mobile home
located in a large trailer park.

e) Location of the Learning Apparatus: The learning apparatus is
located in the c¢hild's bedroom, )

Entering Behaviors:

Language: ~a) had little production of few ccnsonant speech gounds
b) eried

Hoteor: a) had no head/neck control
b) kicked legs and moved arms

Soc lal: a) smiled at adult attention
: b) cried at removal of adult attention
Cognitive: ~a) -eyes followed moving object
Self<help: a) ‘opened mouth for hottle
b) ate strained food fed by- parent

Socigeconomic Status Scale:

égggggg facte _weight x ¢cale value = artial score (lass

residence 6 ' ¥ 4 - = . 24 .

occupation 9 x 6 = 54 "

education . 5 - X 4 o= 20 ; - :
score of Index on sccial pesition 98 = IV - -

RN ' r’; V 8? - e El i




CASE HISI,RY

Identlficatlgn Code: Parent Information: :
o IIIs74v’ : Father's age: 24 years
. education: 1 year of cbllege
Location Code: occupation: city policeman
111-7 - Mother's age: 24 years
education: - high school
Date of Birth: ’ occupation: houisewife
0 12/27/74 = : Siblings: brother, 3 years
) Primary Caretaker: Mother

Perzons in home during day: Mother and
brother

Medi cal/Soc;al Data:

III-7-v is an eighteen {(18) month old female diagriosed as having a
seizure disorder and left spastic hemiparesis.

- The family receives benefits. from SSI.

Physical Envirénment*

a) The home is located in Iiis’, a small town in -the cental portion
of the state.

'b)  Description of the home:. The home is a new six (6) room brick
ranch-style house. ' :

c) Locéticn of the Lgazning Apparatus; The learningz apparatustis

‘Entering Behaviors:

Language: a), cooed : '
i * b) was beginning to babble
Motor: a) had control of heaa
b) sat with help
c) had impaired mobilicy and use of left side
Social: 5 a) smiled at adult atcention
b}  held offered objects (right Hand)
Cognitive: a) could track partially-
b) reached for offered object (right hand)
. ‘ ¢) put objects in mouth -
Self-help: a) was beginning to finger feed
N b) ate baby food fed by parent
Socioeconomis ! Statwa Scale: p
factors factﬂr WElght X _sc¢ 1g_galue = partial score (Class
residence - 6 % 3 = 18 '
occupation 9 ' % 3 = 27 )
education 5 b3 "3 = 15
score of Index on social position 60 = II1

83
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FIGURE 32

Figure 32 shows the results of child III-7-v on the Arm Pull ap;.ratus.
Staff evaluation indicated that child III-7-v was developmentally delayed
on independent sitting bebavior. 4s well as being an important behavior
in its own right, indeper ant sitting is.a prerequisite ‘for interaction
‘with the Match-to-Sample apparatus. The data reflect a gradual increase
in total responses across sessioms 1-7. Performance decreased slightly
on sessions 7-8 and increased sharply folle-!ng the introduction of
the Fixed Ratio 2 (FR2) reinforcement schedule. Subsequent to this “in-
itial inerease, this schedule maintained responding at about 25 responses

per session during the remaining sessions.




CASE HISTORY : . .

Ideatiflﬂatlgn Code: Parent Inf@rnat*“'f
ITI-71- d . Father's 2.
education:
Location Code: occupationi
T III-21 - . Mother's age: 24 ;hz
» education: : .
- Date of Birth: . occenpation: i;gry gseamstress,
- 8/19/74 v 1 wwrrently on leave of
abaence
Siblings: none

Primary Caretaker: Moilier -
Persons in homne during day:  Mother

Medical/Social Data:

I11-21-d is a one and one half (1 1/2) year old male, diagnosed at“
tirth as jaundiced, having seizures and probablé ceatral nervous system
hemorrhage. N

I1I-21-d's parents recently sepazatéd and are in the proc :ss of ob-
- taining a divorce. The mother is currently seekLng finanecial aﬂd social
serv;ces for herself and the child.

?hysiealﬁznvironmenﬁe

a) The home is located in IIIEZl a cgmmuﬁity in the scuth central
region of Ehe state. L

b) Description cof the home: The home is a five -(5) room frame house.

¢) Location of the Léatning Apparatus:- The learning gpparatus is
located in the child's bedrocom. - :

Fntering Behaviarf

: Language: a) pfodﬁcéd few single sdunds hr4
N _ . b) ecried .
~ Motor: , a) movemernt of arms and legs was randam only

k) had ne neck control
€¢) hands were fistel at all tines

Soecilal: a) smiled in responsd to adult attentisn

L b) cried at removal of ~dult attention

Cognitive: a) responded to sound :

Self-help: a) apened mouth for food - °
Socioeconomic &;stusmScale,
factors factor weight x scale value = partial score <Class
residence 6 x4 = 24 ) '
occupazion 9 x 7 = 63 :
aducation 5 - .= 4 = 20 ’ .
o - score of Index on social posltian - 107 = v

€
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FIGURE 33

Figure 33 shows the results of child III~21-d oun the Kick Paiel and Arm
Pull apparatus. Staff evaluation indicated that child I1I-Zl-d was de-
velopmentally delayed on indeperident sitting behavior and deficient in
leg strength. The first 34 sessicns of Figure 33 show child I11-21-d's
performance on the Kick Panel apparatus. While there was conslderable
variability in performance, there were seviral sessions during which
child IIT-21-d emitted more than 50 ruspouses. Sessions 35-66 show that -
‘the staff and parent had little ‘success generating behavior on the Axm
Pull apparatus. TN : "

¢




CASE HISTDRY

Identifi at;gg;ﬁode, Parent Infarmatiﬂg' 7
I11-22~b Father's age: 62 years )
education: third grade
. Location Code: . occupation: cii disability
II1I-22 Mother's age: 42 years
. ’ ’ .education: gixth grade
Da;afaf,Birth; . " occupation: - housewife
- 3/29/69 . Siblings: 8 living and 2 deceased

Primary Caretaker: Mother & widowed sister

Persons in home during day: Parents and
widowed sister .

~Medical/Sociai Data: - ' : -

“yndrome,, The family
. includigg SSI, .

III=22 b-is a seven (i) year Qld,malé withiff

disability and f@cd sLampsi

The family members include the parents, several Elb .ings,”a widowed
‘sister and her eight year old daughter. -
'prsical Envirenment: : . ’

a) The home is 1oEatE&'thréé%(3) miles from a paved road, approx-—
imately ten (10) miles from a small town in the seuth central
part of the 5tate. : )

b) Description of the home: The home is a three (3) téaﬁ frame ﬁpusé
with outdoor facilities. ‘ SeT

c) Location of the Learning Apparatus: The learning apparatus is
located in the bedroom the child shares with his parents.

Entering Behaviors:

Language: ~ a) - had few intelligible siﬁgle wards .
b) ,vbcal production was mainly gibberish
c) followed few simple commands .-

Motor: "a);- walked, gait’unsteady
b) walked downstairs, one step at a time
Sogeial: " a), acted to gain attentilon

- "~ b) played independently with toys.
c) . néeded close supervision out-of-doors
Cognitive: a)  sexibbled on paper . ~
- b) =+, had nincer grasp ‘
c) . identified body.parts with help
Self-help: a) fed self-with fingers
_ b) drank from cup using tws hands
=" e) cooperated while being dressed -
d) - had no toileting skills

e




Socioeconomic Status Scalet

gcal

w

0

]

factors factor ‘e {4888
residence o
occupation
education

weight

nr

valuz = partial

[=]

5 z

7 = 63.
7 -

U o
[TV v

‘score of Index on social position 128 . = ¥

- ) Mateh to Somple Program
’ ' Child: HI-22-b
Matzn ta Somple T ¢ " Maikch to Somple I (Set 1) : Match to Sample I (Set Fd

’e 9

60—

2
jo]
|

Fer Cemt Coreect Whobches
o e
[a’ i~

%
!

S
i

L] IS I DR |

30 £2 50 &0 70 80 20

(s}
]
[

20 Minute Sessions

[#]

FIGURE 34

Figure 34 shows the results of child III-2Z-b on the Match-to-Sample ap-
paratus. The staff falt that child IiT-22-1: met. the prerequisites for
SE = the Maivh-io-Szuple program; therefore, he was placed directly on the

L ) brightness matching program. Figire 34" shows that child III-22-h ac-—

= quired the bright.ess discrimination by session-16 and was placed or the’
) Match-to-Sample II program. Following many sessions of erzatic perform-
ance, child III-22-b's behavior reached a stable level of abovi 30% cor-
rect matches on sessions 50-55. At that time a secund set of 3 lsiters
was introduced-resulting in the recurrence of' thé ex veme variability

of performance. . '

;
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CASE. HISTORY -

ldentification Code: ~ Parent Information: & )
IiIHEB—a v o Father's age: 28 years : .
- - education: high school o
Lﬂcatlﬂn Code: ] . plus vocational training in
T I111-23 7 : *machine shop
: ’ occupations maintenance work at
Date of Birth: ) aeronautics vocational sghaal
- 9/9{72 Mother's age: 26 years
: education: not known
cccupation: -not known -

Siblings: none - S
Primary Caretakers: Grandmother & paternal

aunt /
. . Persons in home during day Grandmother
) and aunt e
Medical/Social Data: - . S o

IT1I-23-a is a three and one half (3 1/2) year old female wy¥th cerebral
palsy, mental retardation and partial bone marrow depression. Xo inféfmation
is' avajlable on her prenatal or negsatal history. III-23-a's parents are
divoreved; she lives with her father, his parents, and patarnal adult aunt
and teenaged uncle. The father applied for SSI benefits for 1iI-23-a but .
did net quaiify. - . ‘

Physical Eﬁvifonménﬁ:- ST ) T ’ T \

< a) The home is located .3 miles from the néarest pavﬁi highway, three
' {3) »7les from ITI-23, a small farming vzllage i the south central
part of. the state. : - : -

b) Dagpringion of the kome:. The home 1s-a fcur (4) room fzame house
witk 2 Lewea (3) coom additiom” on the back. g

v
=

13

c) Location ¥ the Laarning Apparatus: The léafning appatatfé 15
located in the kiﬁchen. /

. w ‘!s
o K
|

Enterinngehavia . ’ _ _ - P o
L ' L i ‘ v
. Langugge:’ @ said single ws:ds qnly . R S
‘ b: followed some sffrple. commands . - :
o Motor: . aj had limited use af 1Egs, cauid move sglf in special
£l . . walker a

3

- b) = has .spastic fiﬁE matar movements, as 5§5nciated
i - ~with cerebral pialsy
- " . £) held and maﬂipulaLed some ija:ts
oclal: ’ a) smiled and laughed apprgpriately in social Eituatinn
(with ‘adults)
b) = had some appropriate play with toys

Y
3

Cognitive: . a) found hidden objects, 1f watching them hidden ‘ . |
: - by . pDiﬂt?d to and damed nictures of simple objects Yoo T
" (from limited choicz) “agk R

e) ' identified some body parts




"Gelf-help: ' a) was beginning to finger feed

%) was veginring to drink frem cup *
cj _ held own ':ttrle _
ngiqgéangmingtﬁggsvSca;%: ' ‘ L.t
factors factor weight x scale value = partial score (Class
residence ‘ 6 e x 4 = 24
. occupation” : 9 X - & = 54
education 5 x 4 = 20 p
T score of Index on social position 98 - = Iv /
. . 7 3 . = ;! -
E‘ B 1 / =
. ’ Match to Somple Program ' /
[Mateh fo  Match to Match to Sample &
Saomple T Sample II. | - Set |
Non Fode . = . . R .
. lo'o R CHE Set | .
%é L3
] ;
= b
. B ;
(=} :
H S/
o :.{,-’ )
E : > !; /’
30 |- i A
20 r f o
: /
€ f :
ok § ) .
I A
] . 7 7 , . a
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1
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FICURE 35 ’ :

Figure 35,shats the resilta of GhiLﬂ 111-23~a o. the Hatch-ta= amplﬂ v
and II programs. The staff felt that chili~I1I-23~-a faet the pxareru%sa
ites for the Match-to-Sample program; ghe:efgré, she was placed dire¢tly’
" on the brightness matchingfprogram. The first 8 sessions of ‘Figura /35
show the perf\rmance of chilﬂ III-23-a on the Hatch=ta—Sample 1 (brightn" ’ N
. _ T . . ‘ ) - / ;




-

ness matching) program. The data reveal-tbat after the first three I
, sessions, child III-23-a responded correctly on about 90% of the trials. [
;254__’ . A non-fading letter watching program was in effect on sessions 9-17+
!'Lhe“law<percantagg of matches on these sessions indicates that this
child was unable-to_learn the discrimination when the stimuli were pra=
*  sented at equal dist1ncﬁ1VEﬂess.va1ues throughout the session.. The
introduction of-a fadiﬂg program on session 18 produced & considerable
L increment ip performance. A second fading program containing three

different letters was initiated on session 59. After anm initial decrement .
: and despite substantial variability, the data suggest the chlld did learn = e
o to discriminate the three new letters. = . Lo
. __x\ -.1‘ l V £
N 1
| | . . . :
. o - o .
. . o |

/
o,
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CASE HISTORY

nformation:
her's age: 42 years
: education: saeventh grade
Location Code: - ' *. occupation: unemployed truck driver
I1I-43 Mother's age: 25 years T
education: ninth grade
f Birth: ‘ occupation: housevife
+/25/75: Siblings: four from father's previous
marriage, living in another town;
three half siblings from mother's
previous marriage that live in the homa.
Primary Caretaker:. Mother
Persons in home during day:  Hother and
half sister '

Identification Code: Parent
- TIIL-43-a3b Fa

I
t

Datz o

Medical/Social Data:

s I1I-43-ab is a fourteen (14) month old female diagnosed as having charac-
teristics of Down's Syndrome. Ieiecammuni;étiqgs Project instalied a tele-
phone for this family. N o

The family receives benefits from various saciél service agencies,
including food stamps, medical assistance, child welfare and SSI.

Physical Environment :

a)  The home is located in 11T-43, a small rural community in the
west central part of the state.

&

b) Descriptfon of the home: The home is a four (4) room conerete block
structure located on an unpaved city street. The house has outdoor
favilities. 3

gl Location of the Learning Apparatus: The learning apparatus is
located in the parents' Bedroom.- . )

Entering Behaviors: =~

Language: a) had limited production of single speech szounds
. b) cried ’
Motor: ‘a) had random movements of arme and legs
h)  had no head control
Social: a) smiled when stimulated by adult
) b) cried at removal of adult attention
Cognitive: a) eyes followed moving person
b) respodded (smiled) to parents' voices .
Self=help: . a) opened mouth for food
b) helped hold own bottle i

; L.

o L7 o
\> o T ok . ' i
ERIC
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factors factor weight x scale value = partial score (lass
residence B x 6
L 9

= 36
occupation X 7 = 63

Ly

X 7 = 35

education : L 35
score of Index on social position 134 = V

Arm Pull Program

140 — .
Chid: OO0 - 43- ab

120

FR 2

|
3

100

i

8o

Responses

sal—

Takal

| L1 1 L |

s iz 16 20 24 28 3z

10 Minuie Sessions

i

FIGURE 36 4

"Figure 36 shows the results of child III-43-ab on the Arm Pull apparatus.
Staff evaluation indicated that child III-43-ab was developmentally de-
laved on independent sitting behavior. As well as being au important
behavior.in its own right, independent sitting is a prerequisite for
interaction with theé Match-to-Sample program. The first B sessions of
‘Figure 36 show that child III-43~ab gradually increased her total re-
 sponses per session from 22 to 58. With the introduction of the Fixed
Ratio 2 (FR2) reinfqrcement schedule there was a dramati¢ initial in-
crease in responding. Performance then returned to the level that had
been established ‘prior to the schedule change. ; v
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CASE HISTORY L 1
’ = )
. Identification Code: Parent Informatiom: - kS i
"~ II1-48-ah Father's age: 30 years /
) : education: high sch@al f
Llocation Code: occupatioen: unknown ’
11148 Mother's—age:—2( years— -
) o * - education: high school
Thate of Birth: - ' occupation: housewife
6/11/74 N Siblings: 2 older sisters in the home ~-
i : fraternal twin died shortly after
birth-

Primary Caretaker: Mother
Persons in home during day:  Mother &
sisters

Medical/Social Data:

Physical En?iggnmeﬁtf

ITI-48-ah is a two year (2) old female, found at birth to be premature
with hyaline membrane disease and bronchopulmonary displasia. Records also
inddicate congestive heart failure and intraventricular bleeding which were
corrected surgically at five (5) months of age.

I1I-48-ah's parents separated and divorced beFfore her birth. The

family receives benefits from a variety of social service agencies including

public housing, public assistance and food stamps. Ihe Telecommunications
Project installed a telephone in this home.

4

a) The home is located in III-48, a small town in the central part of
’ the state. .

b) Description of the home: The home is a four (4 room apartment 1§
the public housing project- . .

LB _ N . ) ) . . . ;_‘1
c) location of the Learning Apparatus: The learning apparatus is
located in the living room.

Entering Behaviors:

Language: * a) babbled
b) . said few single words: ma-ma, bye _
e) laughed :

Motor: , a) pulled to standing
b) rolled over : .
c) sat alone . :
d) did not crawl :
Social: _ a) smiled and babbled to adult attention

"b) was aware of strangers
c) manipulated some toys

Eégnitive: a) dimitated pat-a-cake
b) was beginning pincer grasp
~ Self-help: a) was beginning to fingexy feed
a
A .
9 . &0 e




b) held own bottle
. - c) ate baby food fed by parent

‘Socioeconomic Status Scale:

!

5 = 30 :
7 . 63 :

i 4 = 20

score of Index on social position 113 = =

factors factor weight x scale value = partial score Class

BRI

residaence
occupation
education

LH W o
b

Mateh to Semple Progrom i

100 = -
M\ Child: IM-48-ah - -

90—

(Child Dropped Out
‘70— s of Program After
Six Sessons.)

LY

P

Per Cent Correct Matches .
P
!

8 s 24 32

20 Minute Sessions

- FIGURE 37

&
=

Figure 37 shows the performance of child III-48~ah on the Match-to-Sample
apparatus. The staff felt that child III-48-ah met the prerequisites for
the Match-to-Sample program; therefore, she was placed directly on the
brightness mat¢ching program. Child III-48-ah withdrew from the program
-after so few sessions that it was difficult to make generalizations about
her performance. :However, the data indicated that she was matching at
better than 90% correct until hex last session. :

w1 00
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SECTICN SEVEN

CONTRIBUTED SERVICES FROM THE UNIVERSITY OF KENTUCKY

. CENTER FOR THE HANDICAPPED ) o
During the course of the project, the University's Center for the Handi-

capped (UCH), a UAF affiliate, volunteered to provide extensive diagnostic
examinations of all project children. This activity was mot part of the work
scope of the project. However, project staff coordinated communications be-
tween the UCH and families. These activities, and the outcomes of the medi-
cal interventions, are described in this section. It should be noted that
coordinated health and social service delivery has been suggested as an attri-
bute of a Telecommunications system, The type of activity described here pro=-
vides an. example of such coordination. To carry out this activity, project
staff:

1. developed a-wa:king plan in cooperation with UCH staff
2. conducted project oriemtation sessions for UCH staff
3. filled out and returned referral forms to UCH

4. assisted families in filling out developmental forms sent to them
by UCH
5. assisted families with travel arrangements
6. asgisted families with hospital admission procedures
n
7. conducted graup meetings with parents to:
a) reinforce parent to parent cammunlcatlan
b) . present project related slide programs
8. _conducted on-site demonstration of prjEEt facllltles and.activities,
1nc1udlng computer operations durlng instruckional sessions

9. conducted individual meetings with families to discuss children's
progress and data 5

10, participated in'ﬁispasitian conferences at UCH

11. served as liaison between UCH and parents. to interpret”the results
of the evaluation ;

The outcomes of the comprehensive examinations are shown in Table 8 which
lists all medical or therapeutic interventions. Not shown are referrals or
actions which were initiated in three instances where evaluations concluded
there was sufficient evidence of a parent's drug abuse or child abuse to war-

3

e

rant 1ntsrvent1an from appropriate ageﬁclési o .

" ¥

K 101
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- SCOPE OF EVALUATION

" The medical examination
; tions as appropriate in.

Unit

Speech and Hearing

'ﬂlagy
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these areas:

examlnatlan and specifi
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Tests A

‘Physical Thera apy Cﬂnsultatian

Social Work

Nursing Summary
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Peabody Picture Vocabulary Test

Pre-School Language Scale

Goldman-Fristoe Test of Articulation

Verbal Language Development Scale

- (¥echam) ‘

Examination of Oral Peripheral

‘ Mechanism

Bzoch-Teague Receptive Expressive
Emergent Language Scala

Houton Iest far Language Development

Stanford Binet

WISC

Vineland Maturity Inventory
Family Environment® Scale

Family Assessment Interview

t
o

Observation and interview of parents

3

Peabody Picture Vocabulary Test

Vineland Maturity Inventory
School Readiness Survey
Informal observation to ascertain :
child's knowledge of basic
concepts :and motor skills,
e.g. matching, coloring,
block building, cdlors,
numerical concepts )
Verbal directions . , o -
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"TABLE 8 (cont.)

BENEFITS OF EVALUATION

Child: Medical ' Physical Therapy Speech and Hearing

d
=4

o

I-9-t Detected enlarged kidney

and malfunction, treatment

including surgery to avoid

loss of kidney.
I-13-p . Referred to 9¢cal . 77
: . . physical therapist.

I-16-1 ~ ) - Parents imstructed on
) use of vibTrator on
R child's neck to facili- .
tate head control.
Wheelchair prescribed

-

- to assist handling of -
_ child. : 7

I7-17-k . Changed previous diagnosis. : TN
"Family physdician notified
te do further metabolic
2 tests and genetic tests
" and counseling for parents
and other sibling. New
diagnosis had genetic im=-
licatiens.
Prescribed chlorohydrate - -
to change child's sleeping
patterns to allow family to
return to normal daily rou-
tine to facilitate function-
ing of family.




TABLE 8 (cont.)
H f e i . B

Child : Medical Physical Therapy Speech and Hearing Other

11-20-f . Brace for'one leg \ ¢
: ordered, slight damage : v ) .

to one leg.was detected. . .

This prosthetic device

was prescribed. to pre-

vent further damage.

Child received-con-

tinuing physical

therapy from Medical

Center.

I1I=-7~-v ' Referred to local Mother received in- , Mother re-
physical therapist to struction on language turned to
facilitate proper de- stimulation techniques. Medical
velopment, develop ' Cen Center for

“ left gide to prevent behavior

total paralysis. ’ management
’ ' instruction.

.,

ITI-21-d Neurology follow-up with . Therapist demonstrated Language stimulation
: change in mediecation to - how to handle child to  techniques suggested
control selzures since facilitate head control. to mother.
prognosis was poor due to !
inability to control sel-
zure, i.e. 1/2 cases like o
this do mot survive past
5 years. Mother received ' .
counseling from social ¢
. worker in neurology. '
1I1=23=a ' Recommendation for Referred for speech
. ' child to crawl as con- "therapy to. local
tinwous use of walker  agency. )
was causing deférmity. . Lo : S
&= - Prognosis good for - 17
) Coe walking. - Child returned I




- Child

=

I11-23-a
- continued

IIT-43-ab"

!‘s.,}

[

-

wh

Medical

TABLE 8 (cont.)

-Physical Therapy

to Medical Center for

physical therapy. 1
&

¥

Speech and Hearing *

&,

A

Therapist discussed
language stimulation
techniques and re-

-ferred parents to

local therapist. An
appointment was made
to return for hearing
evaluation in six -
months to detect -
possible hearing loss.




O SECTION EIGHT ® i

v T T Eg%: ESTIMATES FOR A PROTOTYPE SYSTEM ' . /
- ﬁﬂw”m_Intrcduczlén . ’ ' e
Cost estimates have been prepared for a prototype system. These esti- ;f; )
ik mates are not based on the agtual costs 1ncurrad during the award-period,. /
for these reasons: , /
1. actual costs reflect pratntype design and construciion, nEti =
. the purchase of standard items o
Zgji no costs were incurred fcr computer use since the 5ystem had
s . i been purchased -and nas belng used on another EEH suppcrted ) ’ |
. W projeet *® ~ : . A ¢ :
. . - - — Vi ]
R 3. majnr perscnnel costs were invested in dEbugglng th system

4, learning devices placed in the hames wara simple pratctypes
designed specifically for the project, not gtandard devices .
w1th a fixed cost . . I ‘

,;’ 5

3. pIDJECt admlﬁlstrazlan costs are nat fepresentat1ve Df actual
costs for a prototype center o .

fy 0 WRUsoe LWL
&

4

Given these factors, and given that there’ has been no full-scale test . )
2 with a sufficient number of children to test the maximum capacity of the sys- o,
tem, cost estimates for a replication pratstype system have been developed.
Cost per family per year estimates have been calculated. It must be empha- .
sized that these estimates contain projections on product life which are not. . : L
based on performance histories, e.g. computer life is estimated at 10 years. -
In fact a computer may operate indefinitely with a w;dely varying maintEnance
_ cost; or a4 system may be replaced because it is Qbsalete though still fune-
*° tional.

General Assumptions Underlying Cost:Estimates o ’ .

1. The:system prajects that 60 children may receive instructicn
on a dally basis, without exhausting the capac;ty of the
computer system. . : .
= 2. The INTERACT 'system contains 4K Qf core memnry (Additigﬁal units
of 4K may. be added to the system)

3. A WATS system will be utilized. Current rental figu%gs of $75 per
month per line plus 10¢ per minute per line have been used for this

.

estimate. . . .
4. - Thlrty minute sessions are projected for each child, and an eight
haur 7(16 session) day is projected. ,

=3

l{)}:V; : .
106
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" stant use.

Thes cost of full-scale production’ (second generation) modem inter-

face/parallel-to-series units will remain the same if increased pro-
duction demand emerges. - PO :
& full scale system will support the cost of telephone installation
and monthly service for a small percentagr of the total families. .
Those costs are not included in the budget projections.

' The cost of homé placed ledrning devices ($300) is a reéspnable

estimate whether production items are manufactured or individual
devices are built as prototypes” for an extended time period.

The administrative costs will be absorbed by the sponsoring agency.
Therefore, personnel costs for direct operations staff are included
here. . ; i t _ _ )
Many home placed léarning devicés will be used for short periods by
one child, will be loaned to other families, and will remain in con-

W

There are 250 days in an instructional year.
. .

E-8

L
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(05! ESTIMATES FOR A REPLICATION PROITIPE TELECOMUNTATIONS SYSTEM

" IAILE 9

ry- -1 Leem

Purf:;haéeﬁfis'l: ) Product Lifes ~(ost Per Year - Number.of ; *--Cost -Per User «
- ' . (ldife/cost) Users Per

(child per year) = -
"~ « Year : )

S and | INTERACT com-
exal . puter wWith LK
re  oemory

| Miden Enterface

Aunlzs

T a. YMote unit

. (1 per home)

, b. Jdocal wnit
8 per center)

| opustie coupled
rioden - :
4, Fomez (1 per home)
b, hird-yired

moden (§ per center)..

$25,000 1 eary 0,500,000 60

e

2,500 12 years  ° 208.33 1

6,400 12 years ~ 8.89° 60

.7 315 12 years. .- 26.25 1

2,»520 12 years

21000 60

me  Line Féntai for
o elght ) lines

Line'service cost

$75.00/mo. - 9,200.00 60

. +10/mdn. - 45,000.00 - 60
. - ’ © (.10 per min: X
. 30 nin. per day
* X250 instrue-
' . tional days X
60 users) -

$120,00 -

750,00
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TABLE 9 (cont.)

COST ESTIMATES FOR A"REPLICATION PROTOFYPE TELECOMMUNICATIONS SYSTEM

Z0xy

. Item

Purchase Cost ®

Cost Per User
(child p.r year)

‘Number of
Users Per
Year

Product Life “Cost Per Year
(1ife/cost)

placed Devices jy, $27,000 3 years $9,000 60 $150.00
1ing devices (90 devices X -
: . §300 each)
Consumables : lOD;OD.
o Maintenance..__ ‘. o . o 100.00
ynnel Programmer 2 $12,000.00 60 .. $200.00
: Liaison ) - .
coordina~ S . .
tor (4)- 10,000.00 eaclk 60 666.67
- Line operator _ '
(2 @ $2.50/hx.) 5,000.00 each -60 . 16667
"‘Data clerk. ‘ _
- (L@ 52}50/hrl2 : 5,000.00 . 60 83.33
Electrical ’ %
services . .
{contractual) 5,000.00 " 60 83.33
S — $4,800. 00 60 80.00
' e s B I 53;‘_‘}*,1 e
r facilities Rental/main-~ » .
~ tenance - 3,600.00 60 60.00




Q

ERIC

Aruitoxt provided by Eic:

=

In summary, it must be emph351zed tbat these cost estimates have: been
prepared on the basis of a number of unCested assumptions. The total cost of
the system reflects the price to a new user desiring to replicate the system
at the present time. Prajected cost inereasee, inflation and other unanWn

figures are not included in cost per year Estlmaﬁés.

It shauld alsa be noted that the cost pex zhlld per year can be further
reduced to a cost per unit of iﬁstructlcn, if a representative mean number of -
respouses can  be | pragected, €.g. the cost per child per day is approximately

.$11.00; Estimating 1.5 responses per minufe for a 30 minute session, a figure .

of 25¢ per response can be derived. No serious attempt to make a fine estimate

has been made, since therée-are so many unknowns in the total equation. It is
SuffLC1Eﬂt ta nate, hawever. that sugh prPgectiéns can be maﬂe and that anather

An estimated cost -of $28&8 64 per ghild pex year has been calculated.

: ‘This figure may be compared with the cost of 1n§titutlanalisatlcﬂ; or ‘the cost
S :%_ﬁﬂE,edugat;ng a child. 1n_ampub113 or private preschool program, or in -public

education programs. These comparisons would indicate a favorable cost for
the Telecommunications system. Finally, costs and benefits for coordinated
social service delivery have not been indicated and await further dévelgpment
befgfe accurate estimates can be madé. . :

o -;#

110 . Lo




.+ SECTION NINE
SUMMARY, CONCLUSLONS AND RECOMMENDATIONS

&

Summary-

The outcomes of a two year contract to develop the technology for ‘a teie-

1

communications systam for’ saverely handicapped. children and youth have been
describedy *Kay elements of the content of the request for proposals (RFP 74-5)

have been lLStEd. “The nature of the Kentucky response -- to engage in tech-.
o . nology davelapment to link an interactive minicomputer to homes via a telephane
=L transmission system -— has been ideﬂtlfléd‘ The presumed benefits of early U

>:'n§§rventlan —- from bitrth onward -- have been distussed. The strategies con-
ducted during the award period have been chronicled; and data have been pre-
sentgd@cn those Dugcﬁmes,- : .

In summary, prototype linking dev;ees werg desigued,’ guilt and tested
. First generation production models were delivered, enabling prjEEE staff to
— establdsh-learning environments in_ seventeen_homes _dispersed across the. state. o
Daily data transmission was initiated to each home site.  Home intervention -
and field liaison were initiated on a limited scale. In caﬂjunckvanew;th the
University Medical Center (Center for the Mandisapped), medical evaluations
- ~-were arranged for all children, and a variety of health related benefits were
e provided. 1In view of the progress made during this contract period, recom-
) ‘mendatlons for “he development of.additional contracts were made to ths funding
agency -— and strategies have been 1mplamented to continue service &Ellvéry to
a limited number .of homes in close proximity to the.p oject gite. T?e impli-
cations and reznmmendatlans are described in questioniform and are intended .
. to emphas;sg the factors which will influence full=scale develnpment of a

futures oriented: tachnclogy

28

Issues Related to the Future of
Gamputar=TelephanE Telecomiunications Systems

-

o ... .. Factors.which- w111 determine the future of Telaccmmunlcatinns systems

o such as this are faund within and beyond the .scope of this final report.

N Questions are raised in this section which discuss the data gathered during
- the conduct of the project. In addition, questions are raised which can only
© - bel snswered by further research and development effcrts.

Which is the Apprapfigte Perspaitiva
on the Costs for a Computer-hased
Telecommunications %ystgm7 ',,mliﬁﬁ;% ~

'%%ff‘l"‘*” ~Cost flgures ‘have ‘been p:esented in SEEEan Elght, along with qualifying
) statements and the judgements used for those estimates. It has been emphasized
that those costs are tentative and that the total capaalty of this system has

not bgen tapped.

=
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Hoap T g . . R . -]
Do ' '~ Can a Computer-Telephone Linkage be Effected for
o On-line Processing of Instructional Programming? -.

Certain types of computer generated telephone data transmission systems
are becoming commonplace. ‘- In business, salesmen utilize brief-case sized
acoustic couplers-to place orders for merchandise. Research facilities have
“had the capacity to transmit cnmputer data over telephone lines for an ex—
tendéd ‘period of time. During the course of this project, /it was demanstrateﬁ
that an inteéractive computer system could be linked to sites geographically :
distant from the cnmputer center and that daiily instrustional sessions could B
y “be conducted in home settihgs. As noted, this system is des:igned for on-line :
PR ) “control of behavioral events and-is. dnteractive, rece1ving and returning sig-

‘nals within 100 milliseconds. The data- indicate- that an interactive computer
could be linked to éach home and that daily interaction could occur. :

) Does the System Work Reliably?
The data in Table 1 indicate a range of reliability from 42 to 92 per- T
cent .--—Across—Kentucky, tElEthné subscribers are served by a large number B
R -. —of small companies. As notad$=£pur placements among the five with the lEW
reliability werw served by the same small system. These figures are en~
couraging, in view of the fact that there was a mean number of 120 days for
.system testing in the. shortened test period; that problem solving was re-
~quired for each component of the Telecommunications link as well as with the
SR integrated system‘ and that extensive. time was required to traubleshont minor
< . problems after the learning station was installed in the home. " An extended
T test period, subsequent to-solving minor errors, is required to provide an o \
estimate which is not spuriously low. It would appear that a 907 reliability -
+is. a reasonable estimate, acknowledglng that in some locales the poor’ quality.
of telephone transmission may preclude reaching that level. Further technology

development will be necessary to determine if the system Wlll resch 100% reli=. ..
ability 1n all sites. - - e 7 ] . A

- R ’ Will Te Lecommunicatiuns -Delivered Instruction Dellver
a Better Education, in Comparison to
Other Cufricﬁla and Delivery Systems?
A . i V\S i»‘;, . . l L
*  The answer to this question lies sgmewhere in the future. The question

is among those most frequently®asked when the prcgect is described In order
to ansver the question in hypothesis form, elements must be produced which do' /.,
not exist in.1976. It has been noted repeatedly throughout' this report ‘that - A””ﬁ]"f
the nature of this.project is techngla r Levelqpmént. The next step iz to '
~conduct full-scale”demonstration, omge all techrology development tasks are
‘completed. ‘Thén, a valid or effective curricula must exist, to be comparéed
to anothet. Given the status of -present full-<scale curriculum development
_projects, it will be some time before "'effectiwe" curricula exist. Therefore,
the question is somewhat premature, by three to seven years, in.the author's R
_best estimate.- On another dimension, this may not be the most appropriate o
question. TelecommunlcatlonSkbased educational and sgclal ‘service delivery,mf:f—ig
as described in the chapter in Appendix A, is a multiple ' tréatmenc - incor=" -
__porating-direct instruction.to child and parent and in effect, an lﬂdl ridual~
ized intervention program. Further, given the heterogeneity, incidence, and
geographical dispersion of the target population, such a comparison study may
4 not be fgasibla_ Thus, the question is premature in the author's view, may
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natrbe théxpfaper question, and, if it is, will be extremely difficult to ansver.

What_Cnﬁtentg Scope and Sequence Can
‘Be Taught by This Computer System?

+ % For the infant and yﬁhng child, visual discrimination, concept learning,
math and reading instruction can be presented by computer. Simple response
manipulation can be used to establish performance that is characteristic of.
reinforcement on a V5 schedule, a high and stable rate of responding. Response_
devices can be constructed to shape a variety cf motor responses, e.g. kicking,
" pulling, pushing actions. Obviously, language, and self-help instruction are -
. not likely to be taught by -computer. Sgeial skill development, defined as -
adultschlld or c:;hildéczl'iilc:;l'i'ﬂtera.c;t’;:i',.cm‘,i cannot be taught by computer. However,,
_parent~ch11drc@mputa? iﬁteracticn will teach, directly
And, those
behav;arsﬂcan be taught by the field 1lalsan persannel whc malﬁtain intaerac-
tion with the families. What has been learned from this experience is that
, “the” computer is one component of a delivery system._ Computer generated in-
¢" struction may be presénted in a variety of ways and will hold varying degrees
~ of importance during a five to ten yaar perioﬂ of IﬁtEfVEﬁtan in' the life of
2 = __an infant and young child,

= _ 47

T o o What Functions Does the Computer Perform , i
N T - ' .in-a Télecemmunicaéiong Delivery System? - - - R

1. Present daily instruction, ‘beginning in “the first year of life,
u%hfutcgntlﬂuausly thrgugh the caurse gf a program of-education 1nrerven—
tion e

3. Store social service intervention R
4. Compute data and provide output to peripheral devices to gemerate
. - graphs and other data summaries- a

5. Store relevant accounts of programs canduaﬁed by therap;ste and
other intarventlonlsts -

f?““'"ﬂ' -~ Is This- System Designed to Prgvide a Type of Haﬁébaund oL T
e ‘ ‘ Instruction Which Might Supplant, or Substitute - . ’
for, - a Public School Placement? ' - .

Ihis‘sysﬁem was d251gned to provide instruction to infants and young
children who are geagraphlcally removed from existing programs, who live, in
1, areas where programs do not- exist, or who are unable to travel to the clasast

;fﬂ~- pregram. Instrurt;Oﬂ .can be prcv1ded dally.= Wlth furthgr curylculum and

iar a s;gﬂ;flcant partlﬂnagf the tlma, In gantrast, in Kentggky far example,
homebound. instruction, by regulation, may be conducted for a minimum of two

) hours per week. - The Kentucky Telecommunications system envisions 4 field A
§x%; liaison coordinator who will perform the functions of ‘a homebound instructor L
> in addition to other dutles. It is also feasible to train hamebaund teachers S A

Q
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R

in a regien served by teleeemmun1eetlcne, so that those teepeneibilitlee .
might be supported by the local district. In all cases, ‘telecommunications -
transmission is considered an integral part of a total eyetem, rather than -
one designed to substitute Eor another service. .

Cencluelene and Recemmendetlenea -

S . ’ In retrospect, a flret step hee been mede in the development of the tech-
nology, for a telecommunications system ‘which is based on an interactive com-
puter eentrel system. A blueprint for a ftill-scale system was written during i
the course of the project and is included in Appendix A. At this writing, ' o
through University contributions and a small amount of unexpended project s
~ funds, a third year of service will be delivered to a small number of families
within close proximity to the project site. This period will enable further
testing of the system and will produce more representative eyetem rellebillty
figures, eeeempllehlng another small step . fnrwerd_ . s
ki Briefly, we found that the s"stem will work, that families will eeeept .
. : the intrusion of technology in their homes. - We know that they eeopfreted with
e us for an extended period of -‘time; we do not know how long they wight con-
: tinue to participate if they were able to do so indeanitely That will be

detefmlned by further research and development.

Chlld perfelmenee data 1nd1:ete that children Will" Eﬂgege‘en epperetueses,;”";zﬁ;
daily. 1In some instances little change or acceleration was shown, in some R
instances performance was variable, and in others a high end eteble number ef
correct responses were emitted during delly eeeel@ns-

We did not propose a eeefdieeted curricular intervention with the compu-
ter, knowing that none presently egiet'fer infants and very young children.
The necessity for such a t‘.utrleulumi ‘and for birth-onward intervention, became
_eleerly eetebliehed during the course of the project. .
Parent training through field lieieen E§eff intervention was proposed.
The necessity for extended debugging of the system restricted the amount of 3
time available to accomplish the, task and set out the parameters for expanding L
~the functions of this role to coofdinated ‘educational and social g€rvice coor= L
d;ﬁegor.g ‘This next step sheuld be eeeempllehed during the 1976- ﬁg test. peried o
s --Perhaps the ‘most ebvieue fact: to emerge from this” experienee d4g “thé fra-
L glllty of the support base for the develepment work nece ssary to develop all- o
, the components of a prototype system: This project, end the other four Tele- , &
“. _ communications projects, were funded-under two year '"stimulation" “econtracts == .
‘to develop systems that other agencies would incorporate and support. _The -
final goal for the Kentucky system would be full-scale replication in other
remete, sparsely populated, or geographically isolated areas. Whether that < ff
goal will_be met is entirely contingent upon additional support: for a wide Ceoe b
-range of development activities.

\\a i

it is de~ijueur o end a report: such as this with a reeommendetleﬂ that
additional’ fundlng‘be awarded to pursue the topic (deveLppmenE of telecommuni-
cations systems) or fo engage in additional research to answer thoee new or
.yet unanswered quest;ene genereted by this present body of work. This repcrt
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- 18 no exception.
The author and his associates believe that: .

1.  An infant curriculum should be developed which incorporates i
computer generated and adult controlled learning experiences. -
L 2. bugdlmg should be assured to bring this system and athers to
T i fullﬁscalé 1mplémentat1@n.

. 3. Ihe blueprlnt for a model Ee1eggmmuﬂ;cat;gns ‘system, as des-
' cribed in Appendlx A, shadid be '"built" and tested.

4. A new tYpe of professional :aleg the field 1ialsan coordinator,
should be fully developed as a model system is implemented.

5. Data systems should be established to permit documentation, at
some future time, of the amnunt and type of intervention re-
. quired to monitor a child with severe and mult;ple handlcapp;ﬂg
conditions in home environments whlch may be marginally adantiva'"
at best. : .

6. - Intervention shauld begln at birth and continue until na agewcy )
identifies .a need for it for a specific.child. : Cos

s T TR === 7.~ . The théntlalraf the telecommunications system in 1nfant learn-
ing research in the Home -should--be.. fully Explated '

. 8. The- pctént;al of the telecommunications system for abtalnlng o
.- longitudinal data on children and famllies should be fully
T o explared : p .

9. . BEH shculd support a nat;cnal mEEtlng to present the results of
' _the projects funded under RFP 74- 5 (Telecommunicatiorns) ‘and RFP
74-10 (the first of the model centers for the severely handi-
,capped) : - 5
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) ¢ EDUCATING SEVERELY HANDICAPPED CHILDREN - ' o
' . AND THEIR PARENTS. THROUGH TELECOMMUNICATTONS: .
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e . EDUCATING SEVERELY HANDICAPPED ‘GHILDREN o
 AND THEIR PARENTS THROUGH TELEGDM_E{UNIQAIIDNS

Abstract

The right to education and normali atlgn movements are creatlng a demand
for néw delivery systems to Educate those who are severely hand;capped. Early
intervention, home placement, and utilization of community resources are
proposed as alternatives to institutionalization of children who manifest

- severe and multiple handicapping conditions.. This means, in brief, that . -
777 | education must be provided to persons who have not been recipients, at-an age
' ~when educational services have not been rendered, and that additional sup=
portive services must be provided to parents to enable them to manage and
educate their children. The magnitude of the task requires ‘the development of
~.-. - 1innovative ‘and cost effective delivery systems. This chapter describes the
2 " application of telecommunication technologies to home education of severely
" handicapped children and their parents, Five prototype telecommunications
‘ systems are described. Multiple functions of a model telecommunications
- - gystem are listed. Potentialscombinations of single systems are projected.
Recommendations for future sfﬁiem development ‘and utilization are éonsidered,
partlcularly those which relate to the potential fDr long term research and .

curriculum develapment_

|
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Brown vs. Board of Educatigpﬂprecipitatéd a social revolution which has
altered the fabric of American education repeatedly. for the past twenty years.
The fact of inequality exploded into public view and has remained there con-

discriminatory to children. A commitment to provide. equal educational' op-
partunlty has generated A varlety of experimental pfagrams designed Eo teduca
chlldrgn. As 1ntervent1an stratagles were dﬁveloped to prav1de équal édugah
tional opportunities, it became apparent that a social experiment of massive
proportions was under way. Preschool programs emerged, to be followed by =
infant development and home training projects. While the effects of these
programs were being debared, parents. of handicapped children began to discover
that minorities were not defined exclusively by color. An analysis of-existing
laws and traditional educational practices showed that ‘children with severeé
handicapping conditions were exclude& from public education programs.’ Ihrcugh
litigation, PARC vs. Commonwealth of Pennsylvanla, -parents sodught and obtained
a remedy to the situatien. This, and subsequent legal action, established the :
right to education movement for all handicapped children. This movement has
received national attention and served to actelerate changes in practices’™
related to the care and treatment of the handicapped, partlculafly the menEZ

tally retarded

N

.The contrast between basic human rights and living conditions in insti-
s tutional settings has increased pressure to remove children from institutions
and return them to thei. home communities. In the same way that busing has
been employed as a device to integrate racial groups to- -achieve a more normal
social environment in the next decade, numerous strategies are being employed
ta bring haﬁdlcapaed and non-handicapped ‘persons into daily interaction to
"normalize' experiences for both groups. These agtions have initiated a
social experiment equal in blgﬂiflcanﬂe te the<ﬂrag1ngl ¢ivil rights movement.
If successful, children. will no longer be placed in institutions. Instead,
they will remain in homé settings, receive educational intervention from birth
: . through adulthood, and maintain a degree of independent living with the
" assistance of community-based service agencies.. The dimensions of this
social experiment are not confined to the generatlon of new delivery systems.
Y Instead, ~the real experiment is a test for social acceptance of human varia-
tion. The outcéome of normalization and right to education is the presence of
individuals in a society which has historically rejected them because of
extreme behaVioral and physiological deviations from an inferred cultural
, norm. This dimension appears to have received little professional attention,
5. an oversight which must be remedied to insure comprehensive planning.

Extreme effort- will be required of parents as they work to develop a =‘Y
supportive home environment for their children. An equal effort will be :
required of professionals as they address the managerial and human factors

which will ultimately determine the success of evolving support systems .
The magnitude of the task requires that the problems must be fully zoncept
ualized that sufflclent rasgurcas must be thalned and that the magg ad—

» ’edu ,:lgnaL gnd soclal service dellvexy systems to suppart Eammun;ty plaze—
' ment of severely handicapped children. - .

f
'
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This chapter will describe preliminary attempts’ to utilize emerging
telecommunications technologies to teach children and to support parents whose
severely handicapped children remain at home. This support is provided in the
form of direct-instruction to children and parent education. The systems
deliver instruction to severely impaired children from birth to adulthood who
represent the full range of handicapping conditions. The focus, however, is
on severe learning and behavior disorders in children from birth to six years

of age.

. E‘x‘ ¥ o -
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A RATIONALE FOR THE DEVELOPMENT OF N “
TELECOMMUNICATIONS TECHNOLOGIES S
Throughout this discussion, it will be important to keep 1n mlnd that
descriptions of telecommunications systems and their functions have two re-
ferents in time: ~what can be done today and what may be done in thédfuture.
' This section considers the factors which have encouraged the development of
five prototype systems and the immediate goals they are designed to peet.
Subsequent sections describe how systems may be used in the future. A. czl—
tical factor will emerge to link the -time referents; the utlllty of the sy -
tems to initiate systematic intervention from birth through the early school
years. A brief rationale for éafly intervention will bridge the gap between
. present and future. - ] R .

Immediate needs for alternative ‘ . : \,
educational delivery systems ' ' A

Traditionally, children go- to school on foot or by bus. If they deviace
to some degree from other children, their destination is a special class
s+ placement. . If they deviate significantly, they do uot go to school at all.
For some children with temporary injury or permanent health impairments,
school.may come to them in the form of homebound instruction or, in extremely
rare situations, in the form of a telephome link to the:classroom. For child-
ren whé deviate 51gn1flcantly in intellectual or behavioral attributes, the
traditional sécial response has been to remove them from their homes® and place
them in institutions where they may or may not have.the opportunity to go to
."school”, Sometimes, when mountains, fiacd;ng rivers, or cultural barriers
exist between home and school, children simply do not go to school at all. ,
- The barriers supercede the issue of deviance. The traditional public view, in
summary, has been stated very directly: "You go to school or you do not. If
you do not flt, you stay at home. If you do not ‘go to ‘school, you may re-
ceive limited home instruction, if it is convenient teo do &o. If it is not
convenient, you will not be served.'" However, the practices which were an
outgrowth of |the traditional view have been declared unconstitutional, and
alternative methods must be found to educate those children who have been
excluded from|school. Concurrently, the number and types of excluded children

X |
are becomitg

increasingly more visible as a result of court-directed identi-
fication programs and the efforts of child advocacy projects (see Children
Out of School} a report by the Children's Defense Fund, 1974). The pressure
to alter traditicnal practices ‘has intensified the search for nontraditional
. delivery systems. In a society that has become increasingly oriented toward
‘s the use of technology to solve major problems, the development of telecom-
munications sistems is a logilcal strategy to circumvent geographical and
pclit;ﬂal baryiers.: Similarly, as traditional age restrictions are being
changed teleqommunications systems are looked upon as viable alternatives. to
serve new and younger populations, particularly in the 0-6 age range. The

immediate gaalﬁ nf the emerging pratotypgs are clearly’ 1dent1£;ed, as are the
T papulatjons they will serve. - _ . .

=

A basic DLJEQthE of a telecommunlcatlons Eygtem is to deliver instruc-
tion to children who are geographically isolated from instruction. Severely
handigapped persons are a relatlvely low in& 1dence populationy partlcular

i TR Y

ERI!

Aruitoxt provided by Eic:



ERI

Aruitoxt provided by Eic:

-
-

when they represent combinations of handicapping conditions. When such per-
sons are located in sparsely populated areas, or in areas which are isolated
by geographical barriers, the service delivery problem is intensified. Tele-
communications systems offer a variety of ways to link homes in remote loca-
tions with a cencral instructional unit. Telephone or television transmission
systems can provide daily instruction of a higher quality than that provided
by present itinerant, homebound services.

There are, among the population of excluded children, those whose health
is impaired to such a degree that education in traditional public school
classes is considered unfeasible. This population is, presumably, hetero-
geneous in age and level of intellectual functioning. Computer assisted
instruction systems, transmitted via telephone or television, have been de-
veloped to provide home instruction appropriate to this heterogeneous group.
Several years of work have gone into the "development of curriculd for CAI
systems. These curricula are wufficiently comprehensive to provide a range of
instruction in the traditional elementary and secondary content areas. Limited
curricula exist, and more are being developed, to deliver instruction to
persons who presently function below the traditiomal content areas. It is
unlikely that the content of instruction and existing single delivery systems
are adequate to serve this. heterogeneous group.. However, an immediate goal of
the prototype systems is to -expand programming capacity to serve those persons
who have no other alternative. ’ :

Presently, many excluded children remain at home and that placement is
tenuous at best. Some are school age but have been excluded because they.are
presumed to be severely retarded or manifest severe behavior disorders. :
Others have not yet reached mandatory school age but manifest such extreme
intellectual or behavioral defects that their families may be considering
nstitutional placements. Telecommunications systems will perform three

‘immediate functions for these family units: assist parents in managing their

children, teach parents to teach their children, and provide direct instruc-
tion to 'children. It is presumed that these interventions will raise child-

ren's functional,levels, reduce behavior management problems, and reduce the
probability tHat the child will be institutionalized.

S

Conipensatory éaﬁﬂgticn ﬁrég:ams began -at the preschool level, then worked

‘backwards to-infant training, parent training, and home education programs. A

similar trend has developed-among. those concerned with the education of the
severely handicapped. For chilren with sensory impairments’ in vision and

hearing, the necessity for early education has been acknowledged by legisla-

.tion which permits public education at an'earlier age than non-impaired child-="
“Fen. Precedents are being established for all handicapping conditions, from

" 'capping conditioms.

5 . . - o . 5 , .
birth to the present mandatory school-age (and beyond). ,However, litigation:

and legislative actions are too new to be represented as’a mandate which will

guarantée education from birth for infants with severe aﬁi;mﬁltiple handi-
The congeptualizaéign of some of the prototype telecom -
munications systems hasc.been predicated on the anticipated demand for infant

learning programs, and systems are being designed to provide direct instruc=

tion - to infants and to assist parents with the task of @aintain%ng their child
at ‘home and in the community. The immediate godls for these systems are to
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demonstrate that it is possible to communicate with remote stations from a
central computer system via telephone transmission lines and that computer
technology can be employed effectively by parents and professionals to shape

-ot build a behavioral repertoire in a severely impaired infant, utilizing

systematic, dally Lnterventlcn continuously from birth through the early
school year

Factors which have led to the development of and fundlng for télezom—
munications systems have been described. The immediate general goals for
technology-based telecommunications systems have been stated. The activities
required to meet these goals will be carried out and initial sSupport will have
been terminated by July 1976. Shortly thereafter, project reports will ‘be
available and the effectiveness of the systems will be open to public scrutiny.
Those results will reflect short-term effects; the potential for the tech-
nology-based. telecommunications systems will emerge when they are viewed with
respect to their utility in lﬂng range instructional resear;h and curriculum
development efforts. -

Their application to the development of éutamaﬁed sequential curriculum
for infants and young children will emerge as a primary function. Why that
should be done, and hgw it Wlll be acaompl hed w111 emerge in the niext

to da nnw That Wlll be followed by a descrlpt;en of what theyémay ‘do inithe
future. ) . :

- The basis for early intervention
through telecommunications systems

."The immediate function of the prototype systems has been defined: to .
provide a.variety of educational interventions for existing populations which
are heterogeneous in age and level of development. For the most part, these
interventions are aimed at the modification of behavioral or intellectual
defects of long term duration. The technologies may be applied more effi-
ciently and effectively in the future to provide systematic instruction to
children and support to parents, beginning at birth. Or, as Tawney (1975)

‘noted, to develap model systems for the child of the yéar 2000.

The basic function of any lntetventlan program is to facilitate or ac-
celerate the course of narmal developmgnt Where~ Severely hand;capped in-

retafded development wh;:h mlght be con51dered a functlon of obsarvable bio-
lcglgal defect, or inadequate environments (Bijou, 1966, p. 3). Here, bio-
logical events .include sensory impairments, and environmental events refer to

‘the Stlmulus -response interactions which retard development. Thus, from -
-Bijou's. (1966) framework, a retarded individual is one who has a limited
repertoire of behavior shaped by events -that zonsti

event: e his history " (p. 2)

This formulation has proved extremely useful in. the Ecncepﬁuallgatlon of:
intervention programs. The task is clearly defined: “to design environments
which will . shape or build a response repertoire (Tawney, 1274). Where severe-

:”ily handicapped infants are concerned, the environment will be the homg,,and

famlly members will constitute the major class of stimulus events. For. se—
verely and multiply handicapped infants, pressgre is mounting to develop pro—
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" grams which begin intervention shortly after birth. There is a growing body

. litating the development of their.child.

of litaraturé that supports immediate intervention. Clues to the direction
such interventions should take-are drawn from.the comparisons of structured

S vs, nDnEStructuIEd preschacl prcgrams. And Wlthln the 11teratura on the

prggtammed or prgsthetlg env1rcnment5. The potentlal af thz telecnmmunlcaax

tions system appears greatest as a-component of a prosthetic environment, .

where it is used to deliver dinstruction to infants and young children on a
daily basis, to build or shape a ''mormal' repertoire through fine grain se-
quences of instruction. At the same time, the technology creates a service
delivery system which can be used to assist parents with the task of faci-.

-Support for intervention originating shortly after birth can be found in
enabling legislation, BEH priorities for early childhood education, the de-
velopment of an early education network for preschéol education for the handi-
capped, set-asides in Head Start funding to insure service to the handlcappad
and the initiation of research and demonstration programs Hesigned to insure

_enrollment of children in preschool and day care programs. The empirical

basis for early and systematic intervention is fragile but is growing with the
accumulation of evidence which suggests that infant behavior can be modified.
White (1971), for example, has veported selected studies from his long term -
program of research with normsl infants. Recent studies in infant learning
have been reviewed by Fitzgerald and Porges (1971) and Hulsebus (1973). These
excellent reviews suggest that infant instruction is feasible and, in addi-
tion, offer clues for the development of appropriate learning tasks. The
empirical basis for long term intervention with-handicapped infa:ts and young

children is sparse. However, reseatch efforts such as the recently completed
Toddler Research and Intervent;on Project (Brlaker and Bricker, 1972) should
provide a rationale for early intervention as data become widely distributed.
The long term, ongoing intervention program for Down's children (Hayden and
delﬂg, in press) provides strong support for early intervention. -After five
years of intervention with infant learning programs, parent training. and sup-

, port programs, and continuous gequential instruction, Down's children are

entering first grade classes with "normal" children. * The academic performance
of these children refutes the assumption that Down's children are low fune-

tioning. Hppefully, the performance of these children will stlmulaLe special

. educators to examine the assumptions they hold anzernlng the potential of all

handlcapped persons.

The Experleﬁce in the growth of preschaol programs for the disadvantaged
- suggests the directions that infant.learning programs are likely to take, in

terms of structured vs. non-structured prdgrams. Early childhood studies

‘(Karnes, et al, 1968) which demonstrate the positive outcomes of direct in-

sttuction, indicate the direction which infant programs might- follow. Basic

. approaches to education for severely handicapped infants will emerge with
.time, Lambie, Bond, and Weikart (undated) have described three types of
- curricular approaches for the normal infant:. programmed, open framework, and

learner-centered. The behavioral characteristics of severely handlcapped
infants suggest that the programmed approach may hold much promise. This view
is supported by the positive results which are generally supported in the
llterature of the experimental analysis of behavior. .In cantrast to the
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results of laEEe, exparimenfél studies.conducted by special educators to test

_ the "efficiency" of special education practices, this literature contains

successful demonstrations of the application of fine grained programming
techniques to shape’ acadamic and social behaviors. Of particular interest are

;studles which utilize an-errorless 1earn1ng paradigm to shape camplex discrim—

inations (Bijou, 1968 S;dmam and Stoddard, l955 Tawney, 1972; Terrace,
1967).

This methodology has been applied to instructional programming for child-
ren with severe developmental retardation (Tawney, et al, 1975). The method-
ology (precise control of environmental events, carefully sequenced instruc-—
tional steps, immediate and contingent reinforcement of correct responses,
arrangement of stimulus presentations to reduce the probability of error) can
be applied to the development of instructional programs for infants. Tele-
communications systems which utilize home-based computer terminals have the
capacity to deliver "errorless" curricula to home settings.  The character-

“istics of prototype systems, described in the next sectionm,, illustrate present
capacity to provide instructional programming. . Later sections describe the .

function of telecommunications in broadly based alternative educational de-
livery systems. - - '




FIVE PROTOTYPE TELECOMMUNICATIONS SYSTEMS

* The Uﬁah Project =

. Homebound Handicapped Resource Center as a major component of their telecom-
munications project. The goal of the project.is to serve children”in rural
areas who are considered severely and profoundly retarded, multi-handicapped,
or emotionally disturbed.

=T5§7Exéeptianal Child Center at Utah State University is establishing a

The telecommunications network limks the Resource Center, homes, a local
homebound instruction teacher, and the Intermountain Medical Program, a health
service unit, by standard telephones equipped .with interactive speakers. Once
.identified, parents are sent instructional packages which aré“iesigned to
assist them in teaching language, leisure time, arithmetic, and self-help

" skills to their children. The instructional packages are written specifically
for parents and contain step-by-step instructions.to teach skills such as .
counting objects, naming coins, number skills, and number Symbals They also

- contain instructions to enable parents to provide verbal assistance; to eval-
uate responses, and to correct errors. , e

. o - _

The interactive telephone speaker system is used to report children's
progress, to solve'’instructional or programming errors, and to assist parents

-in solving management problems, The system prav1des low-cost supplementary
educational services to parents. The inclusion of the  local homebound teacher
and a regional health agency increases -the base of supportive services to
families who are géographlcally dispersed throughcut a l rge, sparsely.popu=
lated area. o

s

. The Teaching Resources Center Project , ’ o » .

Teaching Resources Center at the City University of New York is develop-
ing a series of films to teach language concepts to children who are con-
‘sidered to be mentally retarded or who manifest severe behavior disorders.
Tape v1gnettes feature puppets, s}mllar to Sesame Street characters. The
dlalcgue ls written tp teach and reinforce use of specific language concepts.

Programs are presented on a 'responsive TV system -- a standard teievisicn
set whlch has been modified by the addition of an electronic 5w1tch;ng device.
For this application, a four button response system is connected to the switch-—
ing device. Each button contains a plctq;e of one of four puppet characters
featured in the video-tape lessons. .

ﬁ; . Each video lesson is programmed to present a single concept, then to test
children's knowledge of the concept. After each episode, the characters
direct the child to press a specific button to register a discriminative
response. A correct response produces an appropriate confirmation/reinforce-

~ment from the character. An incorrect response praduces corrective feedback
from the charactar whose button is pressed ) . ‘

This telecommunication system is prasently,being;used in research to test

* hypotheses related to television instruction. The video programs can be used

E
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. His response will call up a program change and the c@mpute

over the air or on cable systems. The instrumentation required to convert a
standard TV to a responsive systE' appears to.be uncomplicated and will per-

’ haps galn wide usage.

3
‘m

he New York State Department Project ‘ .

The New York State Department of Education at Albany has initiated:a
telecommunications project in the Buffalo area which will servé one hundred
persons, primarily 5-21 years of age, whose physical handicaps are so severe
that Ehey are unable to attend public school ;lassasu

- into homes via an 1n%afact1Ve telev151on system c@mp@sed of cable v aﬁd
.telephone transmission to communicate with the student. A teletype keyboard

and accustic coupler will he placed in the home and integrated with the fami-’
lies' existing television set, creating a.CA™ tlerminal. :

The system is designed to work in the following manner: -the student
dials the computer center, places the telephone in the acoustic coupler, and
types a message to the computer center on the teletype keybaard. Hie message
will call up a specific instructional program or set of. 1n5trucﬁlgns, which

will be transmitted over the cablé TV system and appear on, his television set.
student inter-
action will continue until the lesson is completed. The Egmpuﬁar chtrnl
system is designed around a Hewlett-Packard 2000F @ual prccessgr computer,
modified by MITRE Corporation for use with their TICCIT gystem. Basically,
the systems operate in the following manner: programs are stored in computer
memory. - When a specific program is called up, camputer\SLEnals are generated,
fed into the TICCIT system, and transformed into a TV signal which is trans-

‘mitted over a cable network. The visual display appears on the television set

in the hamei

. A wide- range of curriculum programs will be available to users of the’
system. One set of materials includes reading.and language arts programs
appropridte for grades 3-6, as well as secondary programs in language, English,
reading, arithmetic, and GED preparation skills. Another set contains approx—
imately 350 individual lessons appropriate .for all elementary grades, gen-
erally known as the Palo Alto materials. A third set of materials is appro-
priate fer secgndary level students and’ includes arithmetic drill and practice
and simulation games. This sety ‘contains contributed materials prepafed by
computer users and distributed by. the camputer manufacturat.

This project will serve appraxlmately ‘one hundred -families during its
development phase and can provide different programs to ten homes simul-
taneously. The range of programs will provide individualized instruction and
extensive data recording and storing gaps;itg.

' The Purdue Unlvers1ty Fraject

=

The Purdus UanEfElEy Achievement Center fgr Children has .initiated a
project which utilizes two television transmission systems-to deliver video-
tape programs to homes of, fifty children labeled E;ther severely or profoundly

5 lrm'

; 130




Q

ERIC

Aruitoxt provided by Eic:

) .. s

7
x

retarded, cerebral palsied and/ar physically handl;apped and seriously -
emotionally disturbed, from birth through three years of age. Robert Currie,
the director, and his associates are producing a series of eighty half~hour
video-tapes designed to teach specific developmental skills. =

Professional quality video-tapes are designed to.provide illustrations of

- three methods for teaching a discrete behavior. A professiohal actor intro-

duces each tape.and carries on an informal dialogué directed toward the par-
ent. A parent trainer demonstrates teaching techniques to a haridicapped

child, then assists the child's parent as she uses the same techniques. The
informal style of the narrator and the use of a living roum set establish a

relaxed,-nondirective instructional format. When the programs are complete,

they will be tfansmitted intb homes by mid-band cable TV or ITFS systems. _
During the term of the’project, the fifty children in the target population —
will be identified and assessed by Achievement Center personnel. Equipment
will be placed in their homes to.enable families to receive programs. In-
struetion will be available to parents four hours per week for a forty week
périod- Parents will receive a TV schédule indicating when programs specific
to their child's needs will be shown. Each broadcast period will last ap-
proximately one hour. -After the video-tape is shown, parents will.interact

.through a telephone link to the studio. Professional staff will be present to

answer parents' questions and to provide additional suggestions. Since many
families may be using the same p:agrams simultaneously, parents will have_the ]
opportunity to hear each others' questions and concerns. - Children's growth -
will be evaluated during the projeat and cDmpafEd to = cantrol group which .

does not receive instruction. _ o K

©

7

The Univers;ty of Kentucky Prﬂge;t B - ) %
]

plementatlcn cf Eechnalcgy ih a presahool far Ehildren W;th Severe davelgp—

mental retardation. An INTERACT computer system (BRS/LVE), integrated with

'solid state_equipment, ‘has jbeen used to develop hardware and software for

automated teaching programs. ' The telecommunications project at the Universi ty
of Kentueky is an exﬁenslgﬁ of ongoing research and development activities
initiated by the earlier praject Programmed Environments for the Develop-
mentally Retarded. The gaal of the telecommunications project is to design a
dystem which will deliver. direct instruction to infants and young children in
their home environments. The first-objective of the system was to develop a.
prototype unit which would enable signals generated by the INTERACT system to

‘be transmitted over telephone lines to instructional devices in home settings.

The secaﬁd objective is to determine that these devices can work reliably: for
extended periods of time, while they provide instruction to children. When
completéd, this will be the first appligat;on ‘of direct computer-generated’
idstruction to remote terminals which are. 1nd1v1dually designed to register
simple responses to complex stimulus presentdtions. Thus,” the Kentucky pro-
ject is a techonology demonstration whose praduct ‘will be a. replicable system
with a wide range of appllcatlans. ; -

The comporients of the system are an INTERACT c@mputer, signal transfor-

mation units which convert electranlc signals to audio slgnals, acoustic

coupling devices, and a WATS telep?ane hoak—up. S
q/ _;7 . ’

! / .‘* ) 13 “‘f, /
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The INTERACT systém consists of a Data,General Nova 1200 mlnl—camputer
which has been modified by BRS to operate with ACT (Automated Coptingency
Translator), a language designed:for the Behavioral Sciences. ACT programs
are written in.a natural larnguage which is translatéd into a machine language
by~ the INTERACT system. It can be learned rapidly by a person with little
expertise in computer programm;ng, an attribute which makes it especially
attractive for educational applications. The first major efforts have been
the design and testing of a prototype device (presently called a parallel-to-
series unit) which enables the computer signal to be transformed- to .an audi-
tory signal which can be transmitted ¢ver a telephone line. Each unit has two .
components. -One is placed between the computer and. the modem which connects
to the telephone line, and, the other is placed between the acoustic coupler
and the teaching machine in the home. An electronic signal is transformed
into an audio signal at one end and converted back to its ‘original form at the
other..  The learning devices which are placed in the homes range from an °
autemated crib to a teaching machine conscle which can present and record
responses to reading comprehension programs. Presently, thé telecommunica—
tions system is linked to the state WATS system through the University access
lines. . . .

.t o . < s 7
. Eighteen famllles will be served during the second year of thé progect.

. They will have access to six lines at the computer so that six children can

receive instruction simultaneously for two hours per day, for approximately
250 days. Sequential curricular programs will be designed by a hame liaison
caqrdlnatar and carried out in cooperation with parents.

g

a




: THE DESIGN AND FUNCTIONS OF A ; _
— MODEL TELECOMMUNICATIONS SYSTEM "

The birth ef an‘infant w1th observable and multiple hand;;applng con~—
.ditions 51gnals an immediate chahge in the life cycle of a family unit. The,
number, type, severity, and incontrovertible presence of handicapping con-
ditions is in direct proportion to the number, type, and duration of contacts
the family will have w1th ‘health, Educatignal and social serv;ge ‘agencies.

Sazial commitments to home rearing and community services mandate new
service delivery models. Preliminary evidence from early intervention pro-
* grams suggests that it is desirable to begin educational intervention within a
few days.of birth-and maintain daily, systematic, and sequential curriculum

. programming continuously through and perhaps béyond the ncrmal schooling
perigd ‘The nature of handicapping conditions and a presumed range of par--
ents' adapt;ve behavior dictates that families will come inhto- contact with
-numerous social agencias as their child matures. The use of techn@logy to
assist parents- to aid and educate’childyen is assured by the development of
the telecommunicationd described in an- Zarllér section. The specific funetion
of each of these projects has been descrlbed. - The purpose of this section is
to describe the functions which a composite, model telecommunications system
might perfarm during the first years in the life of a person with severe and
mulzlple hagdlcapplng ‘conditions. The basic. functions include- the use of
téchnology ‘to assist parents to teach their children, to provide direct in-

» struction to children from birth into the early school years, and to assist
parents with the additional child rearing demands by coordinating communica-
tion‘with and arranging interventions from the appropriate service agencies.
The 1mpllzaticns fcr ?emprehenSive data cgllectlan w1ll become apparent "and

¥
»
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The Kentucky,telecommunications system will be utilized as the most
direct reference for the model, designated simply as the Center, and located,
" om a major univers;ty campus. The location provides access ta Ehe resources

of the univer51ty, particularly medical services which receive damaged infants
for emergency™treatment. .

Inég;pmeqtgtiqg
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' The -dnstrumentation component of the center is composed of a mini-com-

puter system which is linked by telephone and/or television transmission to

" homes of handiéipped persons geographically dispersed across a service area.

) Control systems, such as INTERACT and TICCIT, integrated to function as in-
¥ dependent combined systems, will generate a wide variety of signals or dig-
- plays. An extensive library of software programs will be available to gen-

“erate instructions. from simple discrimination training to preacademic and

acsdemlc instruction, including regular elementary and secondary curricula

RS
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_and secretarial staff, a research coordlnator, a full-time social services

“Center with remote (home) sites. An} home may be fu:ﬂ;shed w1th EDEEiallg
.«l i,;r =

-

Banks of 51gnal transformation or modulation devices will link the computer
systems to the appropriate transmission system. A -linkup between the campus iﬁ
computer System will permit data transmission for permanent storage 1n the

larger system. The Center may also be linked to other centers across the -
country, as computer—tOEtransmlsslcn coupllng devices, e.g. the Kentucky-

parallel-to-series units, move from prototypes to full praductlon systemE- "\

An egﬁen51va 1nven§ery of television equlment will complete the instru- -
mentation for the Center. 'Specialty equipment, e.g. TICCIT computer-to-gable '
gignal genaratar/transformers, video— -tape recorders, and portable TV units,

‘'will send v1deo-taped information into homes and enable field ccordlnators to

obtain video data on child or fdmily performance in the home. Where cable
transmission is not feasible and over-the-air transmission is inadequate,
loaner video-tape recorders may be placed 'in homes to transmit certain infor-
mation to parents. The Purdue tape series reprksents an excéllent example of
material that might be presented in the home by loaner equipment.

In addition to the instruimentation, the ‘Center will also contain a work- 7
shop where individually designed hardware unité such as automated cribs and . ..
teaching machines are stored or built. This unit might also be responsible ‘,
for the design and fitting of prosthetic devices for handicapped persons. If
devices are available to families on a loan basis, and if they can be mcdlfled
simply, it may be appropriate for such a unit to develop a."lending inventory"
particularly since dev1zes fcf _young children are .used for short perlods and

then outgrown. . . -

At a minimum, a Center may be'staffed with two’ peaple a field liaison
coordinator and a computer/educational programmer. The coordinator's major
responsibilities are monitoring children's educational programs and=initlating
liaison with appropriate service agercies. The } rogrammer s responsibilities ~

. include generation ‘of appropriate programs and collection and treatment of the

=T
?

data which chose programs produce.
An expanded stafflng pattern is entlrely cantlngant upon tha ﬁlnanclal

support, base for the Center, the number of children served, the rate. of in-

crease in population served per ‘year, and the number of anglllary research and

.demonstration activiiies conducted in conjunctlan with the delivery of ser-

vices. 1In shert order, it is easy to goﬂsfﬂer the addition of administrative

coordinator, data analysts, hardware d251gn and construction staff, equipment
maintenance technicians, a curriculum development specialist (espec;ally eos
critical in the area of infant 1earn1ng), and additiénal field cogrdLnatDrsx
multiples Df n childrensserved. Cost effectiveness data will, of course, b
deciding: fa;tor in stafflng a Center.. It is suff;c;ént here to hote that
direct servlae costs must be séparated from total costs, to determlné :nst’

unit of instrdction and othHer relevant dgta; : : £
¢ » . .

Trangmissicn,Sys;gmg, - ;

el LA .~ . B . .

« Telephone, tElEVlSlQn,faﬂd satelliﬁe systems may, eventually link the
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; aeSlgned equipment to communlcgta through one or all systems, The Kentucky '
system permits wvoice or computer communication over telephore lines. The
fAlbany projegt requlres both television and telaphone transmission to and from
‘the home. In some cases, transmlssgun over bands: of a given frequency range
'will require adaptors for ‘home telavis;an sets. Ihase modifications, in a
‘“sense, provide the family g}Lh their "personal" station or channel, to view-

‘material that' is spe;ific to their interests. : - A

Hame=piaced rec31v;ng systems

The basic task which confronts Center staff is to 1dent;fy the least

. obfrusive s;;e for a learning.station in the home. Ihe decision" is relatively
L clea;;cut if the person is a newly born infant with a room of his own. The
f-1ﬂ'task is more complex if the child is one of several children living in a two
room house up a hollow in the heart of Appalachia. Data phones, electronie/
aauﬂm signal converters, special television ‘antennae, :and television set
converters will’ be installed in locations where the child will receive in-
structlun. ‘Then appropriate "instructional devices, e.g. teaching machines,
‘response paneis, touch telephgne or telétype keyboards, will be plaged in the
dESlgﬂaEEd learning environment. Where' possible, a learning carrel may be -
‘built to insure that 1nstruct1unal gsessions can be conducted with a minimum of
dlsruptlon to the 1earner or interruption of family routine. -Center staff
~will.supervise- ‘placement of the appropriate learning devices in the home and
arranga for different devices to be built-or installed as the learner devel-
ops. .Center staff may also recommend modifications of the home- enviranmgnt Lo,
. reduce architectural bazglers and to insure maximum moblllty w1th1n the home.

Setv1ﬁe functlans of the Center =
.. The location, history, and’ publlc 1nformatlon systems of a telecommuni-
_cations Center should insure that” every newborn with observable and multiple
handlcapplng conditions who resides within the service region is referred \
" within a-few hours of birth. This referral will initiate a sequence of in= "’
e sterventions- by the Center- The functions which the Center is likely to per—
. form.are.described in the following hypothetical example. 'The infant may be
presumed to manlfest observable biological defect and multiple handicapping .
“conditions. Without interventionm, by schoel age, under traditional labeling
AﬂptaQLLEESJiLhe child_might likely be considered severely developmentully.
.iratardﬁd with physical impairments in loccmotlan, vision, or hearing. The
““infant's parents are likely to be poor, located in an area. which is geograph-
‘ically separated from access to social services, to be relatively uneducated,
. _and to have managed the rearing of other children with at least a marginal
degree of success. ' If they have not yet become known to one or more service
agenalas, the birth cf their handicapped child will target them immediately.

“

a

- E - - 3 N - .
The functions of the Center may be generally classified as inter—agency
- liaison and coordination, direct ingtY¥uttion, parent’tyaining and support,.and
““information collection. Subsequent to the referral, Center staff's first
funcﬁlpqs will be to enter the 1nfant and family in a registry, to determine
“if a’ leDI history exists with reg;cnal service agencies, and to -inform appro-
‘ priate agenc1es that the family may be prospective service consumers. These
. act1v1t1&s should be carried out with procedures and safaguards recommended by

- A=
& -
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leEEt instruction -- chlld and parents

. 'the{participants in the Project on.(lassification GféEiceptianal Childre%;
" reported by Hobbs (1975, pp. 222-283). Contact with the family will be dini-
" tiated while the mother and child are in the hospital. -Parent support ser-

vices may be initiated in the home prior.to the infant' ssarrival, in those
instances where extended haspltallzation is required. The. general objectives

of Center staff -during this perYed should be to alevt agencies to potaﬁtial
‘requests for services, to provide- technical and personal Euppart to parents,
to téazh parents Ehlld care skllls determined by specific health problems, and

environment w1th;n the thE; These Qb]EEthES should reduce the 1mpa§t of the v
handicapped child on the family and prepare a support base for a positive ]

~learning environment. ) e

* - Ll -
. B . L 3

. ously. Parents must be taught to use the instrumentation and may require

When Cantef staff have obtdined extensive information on the infant, the

‘ home setting, "and the parents' "child rearing abilities, a first set of inter-

vention Ettategles will be written. Then, Certer liaison programming and
environmental design'staff will enter the home to prepare for the installation
of the telecommunications 11nkage systems. The location of, the learning
environment will be determined dnd the first components w;;l be constructed.
_In this instance, the infant {s likely to be a few days or weeks old and the
flrst learning environment will be his crib. The general objectives for this
“gset of functlcns are to llnk the home to. the Center by the apprapr;ate set of-

‘_SQVEtal—types af~1n5§fuctlonalﬁfunztlans _will be initiated simultane- iw> e
instruction in ggneral child rearing practices as well as -specific’ health- o
related practlces*; A.sequential instructional program will be written for - 7
the infant, and parents may receive specific training when the  program calls -
for parent-child-apparatus interaction.- If, for example, -the infant showed
signiffcant lack of tone or development in the leg muscles, the specific -
instructional objective would be to strengthen'muscle tone using a kick panel
crib device and parent reinforcement, contingent upon a computer-generated cue
signifying that leg thrust of a specific force had been recorded. The field
coordinator would state and describe the rationale for the program to the..
parents and teach the fallaW1ng skills to Enable them to aperate the instru-

mentation: : -
[ - -
1. Eurn,thé!ébparatus on; )
2. . if necessary, wait n minutes until a ready signal
-appears; .
=3, place the panel in thE erib and set thé forze ad- ;
13

justment to-a predetermined number;

4. dial thE'Cente;;

5. ~'wait for the appropriate signal;

i 2 - N 7‘§g} =
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6. place the telephane in ﬁhe acoustic coupler for
; telephone llne transmlsslcn.'

" To participate in the igstructional program, the parent might be required to:
1. assist the child td make fhéigirét get,of responses
" by gently placing -its feet against the panal and

M . . “"pressing; . ; o o
: ’ : o 2a reinforce -the child with a social resﬁénse (tummy \
’ rubbing, talking, patting) when a computer Ssignal . N\
indicate< a correct respanse (made with n units of ° -
forne). . - . . i

The - iﬂstructlonal functlon is, obv1cusly, the. . most constant activity of
the Center. The field ‘liaison personnel will write short and long range
programs for children in the areas of language, self-help, motor, concept, and

“social development. The cc@rdinatgr, in cooperation with the Centet-based
ccmpuﬁer programmer and instrumentation design staff, will erte}balanced
educational programs that insure.the continued develapment of ~the child
throughout: the early years. ~As the child matures, instrumentation will be
changed, the learning environment will be modified, and ‘prosthetic devices may
come and go. When combinations” of handicapping conditions necessitate complex PRI

. instructional programming, Center staff will be able to .call upon consultant
resources to assist with program writing. Thé structiure.and function of the

.- Center, as noted, is based on service to a low incidence, difficult to manage,

=~ geographically dispersed population. This presumes that day care, preschool,

- "kindergarten, ‘dnd early public school programs will not be’ raadily available
"~ to the Handicapped-child.- Where they are, however, Center staff will be

responsible to see- -that the c¢hild has a;céss to these-programs.-and may arrangé
to install learning environments in these settings..

"

;nFETEagency liaison and coordination. ; - S : -

o The 1nteriagency liaison and coordination functions of the Centér may\@é

“ . performed continuously through the life of a severely handicapped person. N
-Initial contacts with health and social service agencies will establish a

" basis for an ongoing communication network. In the case of a marginally
adaptive' family unit, as in our example, it is likely that the Center may
orchestrate interventions by each agency in the Center's service area.’ After
the birth of theé infant, first coordination efforts are likely to be with
health=felated aEEnciés; Infants may réqulre repeated hespiﬁallzation or a o .2

- 1nfant s cnndltion, to assist parents in mainta;ning a speclflc requiIEment -

' or to alert praf2551onals 'if the family does not carry out recommended pro- RS
cedures. Diagnoses of infant's functional abilities in vision and hearing may- T
remain tentative for an extended period. Center. staff may assist parents in
obtaining repeated assessment from those few agencies that have the requisite - .
personnel and instrumentation to Enndutt valid assessments. When Center staff
"receive the results of these assessments, they may incorporate them into

Q
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i instructional pragrammlng changes and transmit results to othér agenciés,

. the Center will receive their progress reports and consult with their per-
sonnel to insure correspondeénce among concurrent training programs. Home
maintenance of the infant may require Slgnifiaant adjustments in the persanal P
health and nutritional habits of the familyi'iyhen it is evident that public )
health intervention is required, Center staff may informally monitor the
extent to which.néw Eechniques are used and alert pubiic health personnel to

v increase or reduce intervention. -This function has the potential to’ increase .

the efficiency and effectiveness of such interventions-and can gontribute to
'mare effectlve manpower utilization. : :

The marginally adaptive fam;ly may require.additional financial suppert

. to maintain their child in the home.  Center staff may assist them in con-

" tacting appropriate welfare or seclal service agencies to determine the types
of exlstlng support systems. Providing access to such resources may require )
coordinaticn and information. sharing with legal aid societies and advocacy
groups. The- Center will maintain-a listing of procedures for obtaining finan-
cidl support to purchase or lease special prosthetic or 1nstruzticnal devices,
in much the same way that parents of the blind ch;ld might present]y obtain'a
Brailler, an Dptacan, or other materlals.~- -

Finally, Centef staff will be able to monitor. the famlly s ability to
maintain the infant in the home. All of“the listed functions are directed
toward that goal, and it is presumed that the suggasted interventions will be -
.sufficient  to enable the family to raise their chlld To increase the prob-
ability that they do, Center staff may ‘encourage them to seek sapport from -

g " ‘mental haalth clinics and parent support groups. Where. 'respite care services _
' are available, Center staff may assist families in utilizing them. Where they .,
are not available, staff may be instrumental in assisting other agencies to =« :

., establish them. If it becomes apparent that massive éuppart is insufficient

L " to maintain the home'piacemant, the Center's ;nfarmatlan base and extensive

S ‘interaction with the family will enable them to assist other agencies in

‘ obtainlng a foster home" placement in the community. Although the parents may

not be able to manage the child on a daily basis, the Center can ipsure that a
the first move out of the home is a short one and that sustained & forts are T

made to reduce the probability of 1ﬂ5t1tutlonallzat1an.

. Information Collection o
The -education and liaison functions of the Center will generate a com-

' prehensive data base'on eac famlly ‘unit., The major portion of the data will .
be daily records of the chlld s performance on instructional tasks. Responseg
 to automated curricular tasks will be received and recorded fifty milliseconds

after they. are Emitted_ In many instances, the first function of the data
will be to signal an automatic, .on-line change in the academic program. In-
other instances, programmers may modify a program after an instructional
session has been completad Parents and the field coordinatoer may enter the
results of nan—automated programs, either -through the computer system or by
regular telephone transmission. Similarly, physical therapists and others who

intervene in the home will transmit a record of child performance to the
_Center. The daily record will be transferred to permanent storage to become

i
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_émpha51ze5 the unit's role as the primary educational agent from birth to an

part of a comprehensive cumulative record of each child's educational histery.
It will be possible to call out datd summaries on all, or .a portion of, the
child's record. These summaries will be helpful in the development of long
range educational programs. The summaries will document what and how well a
child has learned over a perlod of time -- information which.is critical at
this point in history, whern few hold a positive view of the -potential of the.
child with severe and multiplé handicdpping conditions. The liaison function
of the Center will generate a complete history of the family's contacts with
SEIVlQe agen21es. Kept in a central location and used as a reference by
appropriate agencies, these records will contribute significantly.to inter-—
agency cgmmunlcatlgn and coordination 6f effatt; )

T

' ThlE brief descriptlcn of the multlplé functlans of the Center clearly

‘undefined point in adulthood. ‘At the same time, the desnription of liaison

"

‘and coordination functlans gives a brief glimpse of the potential of a central

agency which serves as a clearlnghause for all social service agencies. The=.
comprehensive data base, coded for confidentiality and monitored cant;uuously,
provides a foundation for a level of coordinated service delivery which is
unparalleled in history. ' . _ .

The exa mples and ac21Vlt;es haVE been desgribed in the future tense,
which tends to give them a third world reality. However, certain functions

will be initiated on the Kentucky teleaammunlcations project before this

chapter appears in print. Whether the project can be :transformed into a model
Center remains to be seen, but the critical ‘decisions to affeect that traHSEf

". formation will have been Jnade- before this book is widely distributed. Thus;
- hypothetical examples w111 become reality in a relatively short period of

“time. The integratidn of technologies, a next ldgical step, will expand the

scope of planned activities. As. the Center concept develops, the nature of
service delivery systems will be altered drastically. The Centeér may become
significant faetor in radical change of service delivery patterns and will
obvigusly become a critical factor in the lives of the families it serves. .
Nat entirely by coincidence, the Center has the potentlal to affect some of
the reforms recommended by HEW's Project on 813551flcation of Exceptional

Chlldren, namely that' ) _ : . e ;

]

. "The publlc schools should be the institution with the
primary advocacy responsibility for providing or. obtain
1ng educatlgnal and félated se:v1ces fur all ahlldren

,,,,,

,'_clrzumstance does th Iegplre th31: lnstltu;;anal;zatlgﬁ."
+ . : (p. 250)

"Funds should be made available to public schools to

provide educational or developmental services to handi-
capped children and youth from birth through the school
years . . . " o (p- 251)=

"L, educational programs for handicapped ¢

carried out in as near to normal settings as is ;onsgnant,
with the provision of 5pec1allzed services théy need."

Adi




SYSTEMS-OF-THE FUTURE. - -/

"éeg/e, AR S Ceﬁbining prctetype,eyeeeme

' lerge. Dnee ie ie determined thet they wark it w1ll be neeeeeery to deter—
mine whether they work reliably, whether they are utilized to the meximum,

= whether they produce desired changes in behavior, and whether they do so-in-a

" cost-effective manner. As these questions are answered, the systems and their.
products will undoubtedly be used in different comblnet1ene and w1th yeta§o=

1

be -conceived teehnologles._ : - T : - ;e5

_ , " The teeehlng packages prepered at the University of Utah ere w1de1y
expertebLe and potentially useful in'a variety of edugational sett;uge. The _f
‘content of the video language instruction tapes developed in New York City
w111 make them useful, whether transmitted with the responsive TV eyetem or
modified for standard presentation. The Purdue Unlver51ty parent training -

7 tepes, likewise, will undoubtedly find their way into university. ‘training

Eaprogreme, family health care units, etc.. The hardware and slide programs
developed at the University of Kentucky are adaptable. for other. 1netruetlonal
env1ronments. - .

The potential of telev;elon as an instructional medlum seems eeeured A
regardless of the rate of develepment of .specific systems. Cable’ netwerke may
‘or may not expend into"every area of the ‘country, .and may or may not be" heev1ly
subscribed. Where cable TV is available, it may be necessary to_subsidize
cable payments to families to provide access -to~homé tre;ning meterlelei “0ry

_ as television equipment costs drop, it may be reasonable to\prov;de state
S —grant support to-enable parents- to'purchase wvideo-tape rece:dere. “Thecost™
’ per unit, figured on a daily use basis, for five or ten yeers, will.-be mini-
mal. Tape lending llbrarlee, equipped with facilities for dupllcetlng master
tapes onto reusable tapes, can provide large- numbers of users with the same T
material, sent by mail or delivered by a home" liaison ceordlneter. As the”
cost of small portable video recording units decreases (and when their relia-
bility. increases), it will be possible for homé liaison. pefeennel to obtain
permanent - records of parent=child interaction and child response'to automated .
‘programs. - These permanent records may be ueeful for study by researchers or
other interventionists. . : : '
; -
- Preeently, enmputer eystems such .as INTERACT and TICCIT are constrai
by the unique design characteristics of wudme—-generation computer syst&ms.
. - Programs designed for one computer cannot be used on another without extensive
e and costly modifications. This problem will be reduced as minicomputer users
expand and shefe software peekeges. Most computer manufacturers encourage and .
support the activities of user groups. These groups will undoubtedly grow in-
size and originality, increasing communications among users and accelerating
the development of novel applications-of standard programs. The products of
these groups will expand the curricular offerings of the projects described
here. As noted, a portion of the %lbeny library comes from this source.

#
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‘Present "design restraints may make it possible .to combine systems like

INTERACT and TICCIT .so that one minicomputer can drive both systems in suc-

m"!’

‘-cession. - It is reasonable to assume that both systems will be.used side by

side in a model Center, similar to that described in‘an earlier section. When
the first attempt is made to integrate the fwo systems, ‘the resulting engln—-
eering changes are likely. to standardlze the components on the independent

systems. . .

The technologies described here are relatively earthbound. ' They may,’
however, be combined with projects which' have been initiated to test applica-
tion of satéllite transmission to satellite communlcatlans systems which have

* been under development for the past several years. As the space program has

decelerated, NASA has initiated programs to determine the feasibility of
earth- Satell;gg -earth ‘communicitions. Major progfams have been initiated in
the ‘Rocky ‘Mountain states and in Appalachia. Educatlanal programs may be
beamed to a satellite to multiple sites within the '"satéllite footprint". In
some instances, relatlvely low cost antennae enable audiences .to receive s

"television signals. In other instances, more éexpensive send-receive units are

Aruitoxt provided by Eic:

..placed in a central location; these interéctive units enable a large audience -
to communicate with prnfESSLOnals at the television studio subsequent to and

even during broadcast. It‘is too early to tell whether the satellite projects

-will be cost-effective or whether they can generate sufficient simultdneous ..

broadcasts to serve the many educational needs of the-inhabitants of the
sparfely populatel or geographically remote areas they were designed to -serve. '

~~In"thé event that they receive continued suppcrt, the program content developed

on the telegommunlcatlons projects can be’ transmitted via satellites At, the

“same time, the programming content they have developed for spéclflc audiences -
»dmay be added to the ‘tape libraries for the. telecommunications- pIDJEEES.“”” e

a

Althcugh they may become obsolete Wlthlﬂ ten years3 they w1ll 1n1tlate changes
in-instructional models” which will remain after they have bEEn repla;ed by
more advanced technglog;as. ’ o b

i

Future manpower requirement
When the opportunity is presented to Engage in. a bit Df futurism, there
is temptation to speculate at length on the pctantlal of technology to create
a demand for new types of personnel and to open up new areas of research.
There is a-tendency to obscure the difference between what is possible w1th_
the advent of the prototype telecommunications projects-and what may be pos-
sible with a technology-based-Center” ﬂéllVEry system. It is apparent, parti-

"cularly w1th respect to the Center concept, that speculation pfoceeds on a

variety of assumptions .about the way the world ought to work, rather .than how
it does. These cautions notwithstanding, the prototypes have theé potential to
bring about significant change in the lives of families. To do so will' re- :
quire personnel with new sets of competencies and will open up areas of re-
search whlch have been 1ag15t1ca11y 1mpa551ble 1n the past. -

The Kentucky tele&gmmunicaticns project will create the most- immediate

'need for personnel with different sets of competencies. A home.liaison.coor-




*dinator will need to be skilled in:

parent training , _

curriculum development S o e

infant learning and developmént '
_operation 'of instrumentation

inter-agency liaison tasks

* % % %%

An educational/computer prcgfammeflwili néed to be skilled in:

LT * . computer programming
* writing software programs
* writing langsterm instructlcnal
programs S,
“*  data reduction and analysis .
* repcrting ehild parfcrmance

By themselves, these are not new competencies.  Taken.together, they represent -

unique job descrlpticns which few persons are qualified to fill. As tééhnoe
‘logies are combined to provide: long=term- and extensive services, additianal
functlnng, e.g. social service referrals and fallcw up, child family advncacy,
Wlll be added to these basic p§31ti§n$
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CURRICULUH’AND PRQGRAMHATIG ;
: RESEARCH DEVELDPHENT"

-

The dieeuee;mn of infant 1eernlng ‘tasks would lead one to the eeeumptlen‘ .
- _that velid curricula do exist, euffleient in scéope to cover the age range from
,~:}birEh to approximately six-years of age. : The - Kentucky and Purdue. prajeete ’
- represent approximations to the. eomp:ehenelve, sequential curricula. One of
~the highest priorities for-research and- development is the design ‘of a total
i . éurriculum for infants with severe and. multlple handicapping conditions. The '
¢ - prototype telecommunications systems are, . from one perspective, more sophis-
" ticated than. the curricula they deliver. ™It is possible to deliver instruc-
tional signals-and record responses..in a fraction cof a second. On selected
. learning tasks, simple brenchlng is possibles Whdt is lacking is identifi-
cation of valid learning tasks and the development of fine grain instructional
"eequeneee. The literature:on infant learnlng offers some direction for the = .. . ">
eurf;eulum develnper. A 11mited number of: 1nfentmtqeln1ng progtams have been :
publlehed and there are a few etlmulet;on programs in progress at this ~ ) -
moment. These will form the worklng material for, but should not be confused -~ | -
with, a complete, systematdc, sequential, and fine grain infant curriculum,
Such curriculum may require ten to fifteen years of development and valida-
tion. While present technology is sufficient to. initiate the task, future
developments may accelerate its completion. ) t .

. Little is known about the early development of the handicapped infant, or -

~ of the normal infant either for that matter. The literature on infant learn-
ing is_sprinkled with comments on the logistieal problemeuwhieh face the )
researcher. Consequently, empirical studies of infant behavior are aften
based on short-term observations, The advént of the telecommunications' sys-
tems will remove many of the barriers which have hampered programmatic re-
search efforts. Home-placed computer terminals and long-term Center contact’
with femlliee should guarantee access:to .a population and eneble researchers
to obtain data from homes on a daily basis. Research pricrlt;ee are likely to
be-addressed to two general-questions: '"What does the severely handicapped
‘infant do (e.g. how does he behave) when he enters his home environment?"-and

. "How do families behave when they return home from the hospital with their
handicapped infant?" . Infant learning studies are likely to be integrated”
with, and form the empirical basis for, & valid, systematic curriculum. One
generel approach.will be to determine the extent to which it is possible to
shape or build a behaviowal repertoire. The outcome will include a curriculum
and a set of studies which deeeribe ‘the effects of specific 1ntefvenﬁion
etretegiee, .

Few . have attempted to observe a family's response to a fragile and ob-
servably impaired infant. A Center-based telecommunications system, in con-
tact with a family almost 1mmediete1y after the birth of the impaired infant,
will have the capacity -to observe femily—lnfent interactions and intervene to
increase the quality and quantity of those interactions.  With sufficient
‘programming, it may be possible to identify and document those strategies

. . which most effectively help parents maintain their chiid in the home. Com-
t;ff ' prehensive fecerd eyeteme collected on heterogeneeue family unlte ovef 1oﬁg

F
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"'periads Df time will antfibuta ta more Effigient and effeztlva delivery of = .~ .

- gervices.  The" g;awth of computerized - telecammunicatlaﬂs systems.will. prnvide

._an_ opportunity to observe the Extent to which family units can. incorparate an’

advanced tEEhnﬂlagy into the daily patterns of home’ living. Computer systems
are ‘designed “to 'assist, rather than " supplant,gparents,,and are ‘designed to .
perférm multiple. functions. They will be most effective when utilized to ‘the

- maximum. The presence of these systems in homes, and pr@jected use gver a

“-period-of several years, will pfovide a fertile testing ground fDr the faci-

litatlon of man-machine 1nEgtactians and, more .specifically, 1n£ant —computer,
family-ﬁamputer, and parant—gnfant=cemputer intetactinns.

" A final note is called for to émphasisa the - Qrderlng of pr;arities fcr I
réesearch with pratatype teleegmmunieatiaﬁs systems and proposed-automated” " o
curriculum. As soon as a system.has— been”canﬂeptualised and d251gned a
'natq;al~fif5t‘quéstlan ‘is often, "Yes, but is it better than 'x' (anything
eise)?" -There is a more logical set of questions which must bé directed
toward prototype systems, and it-is important that policy makers, profes- .
sionals, and parents learn to address first questions fizst. Viewigg all the -

gystems EEllEQElVEly, a general séqueﬁce -might ba.

%; %  Does it work% o T o ‘ ; . |
;j - x Does i;.waék reliabky? - ' ':;
: . * is ghé.systém ggstﬁéffe;tive? ‘: | ”

B f*' - What are. the. éagametefs for ' :

currlculat presentatlens”

. *  “How dcrﬁarentg, child, and S : . L
system interact to carry out an ] Coret
. .# « Instructional program? ) : ) o 'fz
- % - What ate the "nmormal -tasks of e
. childhood?" T
) * What are valid instructional

tasks from birth to six?

* How dc 1nfants respond. to Speclflc e e
instructional tasks? : ' . s

,

.

* Do severely retarded infants learn?

% Is this approach better than another? L L

) "In closing, it should be apparent from the length of the list that tHe

- “first natural question must be preceded by a more logical set. 1In 1975,
telegdmmuniaations systems.appear. to have the potential to produce significant

- changa in the lives of handlcapped infants and in the structure of futufe
delivery systems._ In some Eases,»lﬁ may require up to fifteen years of research

. -
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and development to provide answers to each of the questions which are ad-
dressed here. It seems appraprlsﬁe to end.with a caution that" cansumers and
censum‘er advacates address the prcper questlans in thelr lgglcal sequencei
heap of gtandiase prajects Whlch have feundéred on l:he shcals af und;ffunding
and premature evaluation. :
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{ MAJOR ACTIVITIES ASSOCIATED WITH’
TECHNOLOGICAL DEVELOPMENT

Appendix B contains a chromological list of the major activities and their
attendant problems which transpired during the technological development of
‘the system. Entries in the problem column' largely account for the delays and
‘system failures. Minor problems such &s equipment failure requiring mainten—
ance (e.g., projector bulb burning out, relay malfunction) or occasional com—
puter malfunction (e.g. loss of the ACT language), are not listed.

Data shown in Section Three suggests that major problems were solved and
that it was possible to obtain reliable data transmission in the majority of
sites. This information is included in the report to provide potential repli-
cation users with a-general idea of problems likely to be encountered in tech-
nology development projects. Here, linking different systems multiplied. the
effects of problems within a single component of the system.




CHRONOLOGICAL LIST OF MAJOR ACTIVITIES ASSOCIATED WITH TECHNOLOGICAL DEVELOPMENT

ACTIVITY PROBLEM , SOURCE _ SOLUTION °

1974 ‘Delay in Project start date Funding date changed from BEH/Grants & Whole contract perioed set
v ' g ‘ June to July Procurements  back one month '
' Managenent '

1974 Equipmént’deli?efy delayed Delivery time lengthened - undetermined none
‘ ' from 90 = 120 days -

ber 15, Equipment delivery delayed Promized delivery date not BRS/1VE calls made féqueszing
' met : Electronics delivery

= .=7 - " T B i - . - . B - I
ber. 1, Equipment delivery delayed  New promised delivery date  BRS/LVE calls made requesting = -
: : "~ not met - . Electronics - delivery

A

Ty 26, Prétgtype interface com= Modems not compatible with ~ Teledynamics BRS/LVE requested new CBT
pleted and tested by + "CBT used to test interface  specification from phone company
BRS/LVE , ertror ®

u

ry 28, Prototype interface delivered 1. Interface would not link 1.Teledynamics 1. Call to Teledynamics
and tested at Telecommunica- up with Telecommunications specification didentified problem
tions site - ' CBT error
S 2, Transmitted signals not 2, Internal 2. Prototype’interface
reassembled properly by heating of in- returned to factory for
modem intexface _ terface sus- - further development
pected :

5

ary 10- ' Received and tested revised ﬂéne - , ' none none
975 prototype interface . : : 3
. o \ |




LIS?iDF MAJOR ACTLVITIES ASSOCIATED WITH DEVELOPMENT (continued)

- ACIIVITY

____DROBLEN

SOURCE

SOLUTION

17- . Tested system with child at none none’ none
Progranmed Environments L
Preschool
24— Installed and tested system none none none
, 1975 with' child at child's hore
in Lexington, Ky.
— — T — — - —
1975 Installed and tested system nome noné none
at Henry Clay school in
Louisville, Ky.

Construction of apparatus
, 175 began

needed to observe children

none

site visits and evalua-
tion of referrals

-20, Tested production model
* modem interface '

Interface clocks needed ad~
justing

characteristic of

interface

pig=-tail leads soldered
onto each test point and
resistor adjusted with
aid of oscilloscope

4, - First home installation
completed

~ Data transmission persis-
tently upreliable

Timing error and
incompatibility

Teledynamics representa-
tive checked modems and

of acoustic coupler diagnosed problem as in-

and . hard-wired
moden

-compatible modems (LC=3's
ordered to replace LC-1's)

oY

15



LIST OF MAJOR ACTIVITIES ASSOCIATED WITH DEVELOPMENT (continued)

, v .
i SOURCE | SOLUTION -~

ACTIVITY PROBLEM

2 - Tested new LC-3's 1LC-3's linked up with ori-  wiring error in ' rewired medems and had.
ginal modem but not the original Teledy- ' telephone company rewire
other five namics specifica- phone system

tions

13, Added programs to computer Chiidren's responses made on 2 printed circuit Defective cards were re-
station #3 7 _station #3 programs were not gards were defect- placed and returned to
’ ‘ recorded accurately ive * " BRS/LVE for repair

- continued daily ruaning of  persistent inaccurate data  moise from tele-  call to phone company

, 176 children o . from sites in Somerset area phone lines sus- resulted in check of -
pected : trunk lines. No prob-

- lems found but could

have been defective

feed line

'r“"

1 . *
L0 .
s . - ]
l..é.fgj : : it
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‘ § == i

¢ " TELECOMMUNICATIONS| PROJECT STAFF

- 114 Porter Building
y ‘ 730\South Limestone -
; Lexington, Kentucky 40506 . . .

s

NAME b | ' PHONE_NUMBER

Ms. Pat Cobb, Field Liaison : © (606) 258-4716
Ms. Marilyn Gall, Social Worker (606) 258-4716
Dr. James Cooley, Research Director ' ) (606) 258-2815

Ms. Lilly Burns, Telecommunications Operator " (606) 258-2815

y L
Call collect 8:00 a.m. - 5:00 p.m. (EST) Monday through Friday.-. Weekéndé and
holidays call the field liaison collecti at 606 - 266-4383. :

) Lo !

i
W
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INTRODUCTION , - : .

ThE}purpﬁse of this manual is to show how to operate the pieces of equip-
ment that accompany the learning apparatus in the home. :

Thi
apparatu
t;u::sa

1]

basi ces of equipment. Since each learning
individually designeé, any additional and/or dlfferent instruc-
are under separate cover

L

PARTS AND THEIR FUNCTION

, , These are the separate parts of the whole set. They are talked about in
. the order that you will be operating them.

' intgréi'
MODEM POWER 'SUPPLY.

.t

FIGURE 1

- This is the MODEM POWER SUPPLY. Thgfmﬁéém ﬁawér\supply furnishes the
T " power for all of the equipment. It %;Eéfgn the top of the Modem Interface.
(See 'Fig. 2). e . c
., [ ‘ o ' . - a o

2y

]
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E
. E‘ig,uré
This switct

ERIC

Aruitoxt provided by Eic:
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al to an electric

e. ON is UP.

i
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ERIC
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- This is
Fig. 5). Th
machine.
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ERIC
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T FIGURE &

ACOUSTICE COUPLE The telephone hind
ustié coupler links the telephone systé

= . T




in-it: *(See
teaching




This is the whole un

‘

-3

. To make evarytiing w
position and order. Plea
chart as a guida, v
EQUIPMENT _ _ CRITI

Power Supply o on/of
, Fig.

Modem Interface on/of
= Eig;

Acoustic Coupler ANS s
AND - . Fig.
telephone a ‘posit:
handset ' Fig.

Acoustic Céupler, - -Drang
to Fig. .




O

ERIC
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e following . = .

SITION/TIME - .

minutes .
son )

L1 the time

do so, L
OFF.:: . ' -
:¢h, earphone. . "o
orange. light -y |

. .

0

.ephone*is
tler.. . ..




"miﬁutes
ON is UP.

Q

ERIC

Aruitoxt provided by Eic:

'fh DIDDEM PDWER, SUPPLY has one SWLtr,;h,

, to be turned ON five
fore the s¢heduled time for the Telecommunications apératar to eall.
The arrmr in Figure S shows . the GN[QE’F switc h :

EFE1/AVE 531 -128




.~ - Vhen the Telecom
- “evaluate the quality c

-

. She might then hax
© the COUPLER. The ANSWI
the RIGHT. - Pushing the
start. The telephone t
10). :




thg telaphane ccﬂne;‘tian.

SWER switch QFig 9) on t;he back ;:E ,
ack of the COUPLER mugt be pushed to -
e RIGHT. will cause a éane sound to

aced in the cnupler as Shawn. (Fig.

you.push the
switch on the
NS switch to-
dset is then p.

Q

Aruitoxt provided by Eic:




FIGURE 11

° Thé arrow in Figure 11 points ‘to the ORANGE
o “ the connection is complete. ~This could take as
: the telephone handset is placed in the coupler.

ERIC
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stic coupler
yupler and the .

L 1:ight: up when
minute after

ERIC
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stimuus |
OUTRUT

FIGURELS | » , PR
f::e:: the COVBLER LIGH’.E comes on the srmums RS

Abtjut thlftj ,(30.3;;,5 !
OUTPUT Llight 200 will étatt ] o flash on and off. Wherr this occurs, push the -
* MANUAL SWITTH #1 CFi 14) DNE TIME when you and your child are ready to work.
Pushing the matmsl §W1tch will start the lessqn. : o S

ERI
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SEQUEN E AQEEBéTIQE,v_Q _Hf_}~aas~fr%*f*

(5 minutes befcre the. scheduled lessan time), turn

bv ON the pﬂﬁér Supply. (Flg. S) f L - o
. . f R _ : =
2.0 Cheak all switches .on’ the ac&ﬁstlc Eéupler to make sure they are in b
- +the- OFF (left) pési;icﬂ. (Fig 9). f,a - &
3;v'rAt 1V7 : s the aperatar will call
4, - If the operator tells you to, push tpe AN& switch on the acoustic
coupler to the RIGHT. (Fig. 9). L{ﬁ
5. Then put thé telephgne handset intd the aeéustig coupler. (Fig. 10).
6. Turn the slide prggéctar ON. (Flg 15) ' _ . : -
7. When the’gtimulus output lights, lDD & 200-on the Mcdgm Interface wink
back and forth (Fig. 13), push the MANUAL SWITCH #1 -- ONE time.
(Fig. 14) . _
8. _Turn ON the tape recorder. tFig. 19). ‘ aa%%a;;:
9. Work with your child on the learning apparatus.
10. At the end of the lesson, talk to the operator again, _
"11. Turn OFF the tape recorder, (Fig. ZD); }
12, Turn OFF the ANS switch. (Fig. 9).
13. ~After hanging up the telephone, turn the tray of slides to ‘the ZERO '~
~ ‘position. - (Fig. 17). - ’ - *

14, 'Tutn.the slide projector to the FAN position. (Fig;'iS).
15. -Turn OFF the pgwer supply: - CFig; 8).
.16, Three (3) or fcur (4) minutes later turn the slide pra;eztar to the

OFF paleiDﬂi’ (Fig. 18).

TRDUBLESHDDTING DR -
WHAT WENI WRDNG?'

1. Is the interface switch in the ON pesition? (Fig. 3)

2. Is Ehe power supply switeh in the DN pcsiti@ﬂ?1 (Fig. . 7) ) .
~3. Did the<ﬂrange light on the coupler come on? (Fig. 11) If not, and

the operator is not on the telephane, HANG UP! The operator will
call back. T




ﬂf'cauplnr in ﬁha DN Cfight} pasitlaﬁ? The eccc andxgagz sw1tches
» dre always to be in the OFF p551ti§n (left). (Fig 9)

Is the PGWEI supply plugged into the wgll cutlet? (Is ‘the station -
active-light on?) _ S

No' ‘music frnm theﬂtape recgrdar == daes the tape}nead turniﬂg averr

or rewlnding? : T— ﬂﬁbgg_xﬂg;ssﬁr-\
Mus;c plays all\th@ time -- is the remote plug 1n\the eorrect positian? :
(F;g, 21). - \ A !

A . |-

Ié the phcne ‘handset in the :crregt pcsiticn in tﬂa ;aupler* (Figi:lﬂ)l‘
: i C o/ S, E /

- o S

!Is the wire xﬁ manual switch. #1" hooked to the resp@nse lngut 200 o I




i ’
' SLIDE PROJECTOR OPERATION i ’
# - - /’ - T.
] ] .
B / -
[1
: /
’! - .
. ; : ' // :
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. ‘The slide praja:tgffis locate
" _ON the projector, the switch (Fig
tion, TR :

each lesson.:

ERIC

Aruitoxt provided by Eic:



owed ‘b
the .TC
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F;gureil7 shgws the lewér an the rlght side,af the 511&% projeatc; that
must. be held down to move , the | tray of slides... At.the I cf each léssgn, the .
“slide tray shauld be: put back into the ZERDvpgsltign.v : S

it is turned 'aff'
'(middle) pasitlnn.
cool the® pragegﬁar.,
pGSltiﬁn.\ ' g

ERI!
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TAPE RECORDER OPERATION

@

O
ERIC
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. . To. t:‘u:;f:
. tape over, d
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S "+ Make sure at the start of each lesson that the remoté plug is in place
(Fig. 21). If the plug is mot i ace, .the tape will-play continuously.. o

o
=
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4, University of Oregan ueverely Hapdicapped Conference, Eupene, Oregon, s

N 6. KEBLUEky Faderatign of Council for- FREEptanal Children Coﬁference,

DISSEMINATION ACTIVITIES

i

PRINTED MATERIAL: ]
: | _ :
|-
1. A chapter "Educa tlﬂg Savarelv Handicapped Children and Their Parents
:Through Iél émmunlcatlans was written and will appear in: N. dar;ng
and L. Brown (Eds.), Teachlng Severely and Profoundly Multihandicapped °

gh;;dren. New York: GCrune and Stratton. In press, 1976 (Appendix A)

2, A zhapter'"cgmputer Teghn@lqu: the Perennial Greatyﬂhite Hage for‘the
Handicapped". In Prehm, H.J., and Deitz, §.J. (Eds.) Early Interven-
tion for the Severely Handicapped: Programming and Accountability.

Eugene, Oregon: Area of JPEQlEl Educatlgn, University of Gregoﬁ, Manc—
~ graph #2 1976.

3. A brochura was developed. and dissemjnated EG state and local agéngies
who work with parents and/or severely handicapped infants including
~Kentucky local school distriet super;ntendents ard supervisors,
Kentucky DDSA directors, state and national ~~llege and university

personnel, and state directors of special ¢ .ation.
CONFERENCE/WORKSHOP PRESENTATIONS:

1. Couneil for Exceptional Children International Convention, Los Angeles,
Califarnia,'April, 1975. \

N e iional G

2. Kentugky State Conference on Pragrams for Exceptional G ildren,
' Louisville, Kentugky, October, 1975.

3. American Asangiation faf the‘EducatiOn Df the Severely/Profadndly

a. The project director part;clpated, alongiwith the ather tele-
.communications project directors and the BEH project officer,
in one session to describe and dlscuss the flVE teléccmmuni=

atlnns projects. : ' : s

EL T

b. The YOJELE directot chaireé a paﬁel wh;ch discus:ed "Service
Delivery’ to :parsely Populated Areas" o ’

c. A third gession entitled "Instructional Technology ..." involved o
the project director. Basic issues related to technology -
development were addressed and 1esrn;ng devices built on the

’prGJect were discussed,

February, 1976 o - ) gssfss -

S-;FINaw Hax;cg Federatioﬂ of Council for Exceptignal Children anferenaé,
. 8anta Fei New Mexlco, Harch 1976.. wo -

i E&iﬂgton, Kantucﬁy, March 1975 i o » o

i

/
;

&




\

[
Council fgr Exceptlanal Children Internation é

7. 1 Couvention, Chicago,
Illlﬂﬂis, April, 1976. \ \
i .
8. Chu:chlll Park 3chool, Jeffersgn .County Public Schools, Louisvi’
Kentucky, April, 1976.. * % \
9. - Pulaski County Association fnr Children with: Iearniﬁg Disabilities,
- Saﬁerset Kentucky, May, 1976. 1
C.  MEDIA: i \
1. A sllde presentatian was developed and has been used eltenslvely at .
conference/workshop presentatlnns and with visitcrs to the project :
site. , i
f \‘ \
L \
o, \
' ‘\




