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A. Specific Alms

1) The problem. What are the most propitious conditions for each retarded child to attain
his highest level of development? What are his unique abilities and deficits? How can we know
that our services are benefitting each chilid? What is our evidencs that a given child is being
improved by any part of a given program?

Most of the training efforts in our institutions for the retarded are based on hopeful
speculation rather than on established fact. One of the fundamental problems is that our
techniques for evaluating the abilities and deficits of retarded children are crude enough to
wash out the individuval patterns and specific problem areas that may be the most sipnificant
clues to effective training. The acknowledged deficiencies of evaluative tools have
encouraged increasing reliance on subjective judgment and anecdotal description. Selection of
a child for a particular type of training may easily be determined by personal and theoretical
bilases, unrecognized stereotypes, or the implied developmental limitations of a diagnostic
classification. Once rejected from a particular program, it is unlikely that the chiid will be
reconsidered or re-evaluated as he develops. A single decision can then remain an unquestioned
determinant of the chlld's life existence within the institution. If accepted, his training wmay
be based on intuited needs, the "experience" of his teacher, or the methods thought to "work"
best with the greatest number. The effects of his training may then be judged by whether he
conforms to the expectations and desires of the staff.

What_has happened to the subject of training — the behavior of retarded children? Have we
tested each child's limits for more adaptive functioning? Is it possible that training and
treatment programs may be more heavily determined by the beliefs and rationalizations of parents
and staff than by the demonstrated needs of the children themselves? If so, ars there techniques
which might reverse this process in favor of the children we seek to heip?

Can we provide ways for the children to show us the answers? .

Technological advances have produced new methods for directly recording and anaiyzing a
child's behavior. Experimental behaviorai science has developed highly sensitive, automatiec pro-
cedures for measuring and modifying the way a person responds to and deals with his environment.
These methods and principles have produced complex behavior in lower animals. They have contin-
uously analyzed the astronaut's interaction with the controls of his capsule. They are current.y
being applied in analyzing the deficits in severely psychotic patients, in reducing the frequency
of neurogenic and psychogenic symptoms, in training autistic children, and in the develomment of
"teaching machines"” and programed instruction. The usefuiness of these techniques has been demon-
strated in many areas of human behavior study. However, they have yet to find broad appiication
in the field of mental retardation,where their potential contribution may be even more substantia. .

Underlying these new methods is a fundamental principle: the subject's behavior is the fina:
criterion of effective training.

2) Specific aims. This application seeks support for development of a new behavior-oriented
approach to evaluation and training in an institution for the mentally retarded. Our strategy is
to apply rigorously-controlled behavioral conditioning methods to the problems of behavioral
diagnosis,training, and prognosis. Fully automatic techniques will bypass both the human observe:
and the child's limited verbal caonmnication. They will permit direct and continuocus measurement
of a child's behavior as he responds to and deals with his enviromment. Thus the child's
behavior will speak for itself. ,

More specifically, we propose to initiate a program of exploratory develommental and applied
investigation with the ultimate goal of providing a battery of fully objective "laboratory" pro-
cedures to supplement clinical techniques for diagnosis, prognosis, and training in mental re-
tardation. We plan to adapt the most useful of the techniques currently employed in basic
experimental research with psychotic and neurological patients and to devise new procedures
specifically designed for the retarded. By further developing and adapting these techniques
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co ciinical probleu aveas and by coumanicating thelr principles ard sprlleations to a wide vaziel
of practitioners within the field, we hope to evolve a more precise and comprehensive under-
standing of the retarded child. IJn addition to its investigative function, the "iaboratory"
vould became an educational center for the training and stimulation of the therapeutic and care-
taking persomnel in our institutions and clinies for the retarded.

The initial phase of this project will have two major aims: a)precise delineation of the
specific abilities and deficits of children throughout the ranges of retardation, and b)explora-
tion of the envirommental conditions that enable each child toc learn most efficiently. We will
concentrate on highlighting individuaily different behavior patterns and on grouping children
with respect to the wvariables that support their best performance. Throughout this phase we will
be refining and developing our procedures for broader application to a wide range of behaviors
which should change under effective treatment conditions. Scme of our most fruitful clues will
come from close contact with the teachers, physicians, ard nurses who supervise our subjects in
daily 1ife. In turn, these practitioners will lesrn to apply in their everyday work the
principles and techniques demonstrated to be effective in a highly controlled setting.

Later phases of the work will deal with evaluating and predicting specific treatment effects
on each child's abtility to respond to and deal with his envirorment. On the basis of findings
end principles generated by our methods for behavior analysis, we hope to devise new methods for
on-the-ward training of multiply handicapped,severely retarded children and more effective methods
Yor habilitating less severely retarded children.

Our broad aim is to make it possible for the clinical discipiines in the field of mental
retardation to take advantage of the procedures and methods of natural science that have hereto-
Tore been considered the exclusive province of basic experimental psychology. More direct,
rore objective avaluative tools should diminish the necessity of speculation and subjective
Judgment and thus should help free mental retardation from the superstitions, untested assurp-
tions, and biases imown to be perpetusted in the abrence of established fact.

B. Sismificancs

A develioping behavior-oriented evaiustion program,integrated inio and concerming itself will
rroblems of patient training and care,wilil have general sducaticna’ and servise velue within thi-
and other similar institutions. In administraiion, type of patient population, and stafiing, the
farnald School ls characieristic of the majority of state sehools for the retarded throughout “r:
country. Therefore, we would expect general applieebilityof ¢he firviings of the proposed prejse:.
e reinforcement principles underlying our techniques are simple to erp.aln srd demongtiabs Lo
“he nursing and teaching personmel,who may then try their own naw weys of motivating unrospons:t -
chiildren. Ouer emphasis on manipulating the lmmediate consecuences of a chiid's behavior as a
csens of tralning has been imown to stimulate ward attendants to try different approsches ard - .
ook for hitherto unnoticed subtie changes in a child's responses. Dally exchange of informat .
with various levels of instltutional parsomnel and particular attention te making the mogt of
what each child can do should have significent effecis on the quality of pstient cars. In reluv
our reguiar contaci with the practiceal gprovlems of training end cave will fsed back o gsaigi ng
‘n move rapid develcpment of increasingly relevant evaluative and tralning vechniqure.

The new procedures to be developed in this program will provide a seisntiflica.iy veldd
rasis for more definitive and more useful behavior dlagnosis. Autauatic, culiure-fres neasuid-
rent techniques will furnish fuliy cobjective, accurate, unbilased inlormation on the way each ohii -
interacts with his envirommeni.. Individual differences asong chiildren wiil emerge more alesr: -
gven within seversly retarded groups. More precise deseription of individual abiiities and
deficits will result. Children'2 unique behavior patterns will nc :onger be "hamogenigzed" by ..
sensitive assessment techniques. The clindcal team wiil heve reliabie, factual behuaviorai data
%o asaist in fuller understarnding of each child's needs, potentialities, and lLimitations.

In addition to static information on the levels or degrees of specific abilities and im-
rairments, these new procedures wili show how readily the chiild's defective bshavior can be
nedified and the particular conditions which favor his best psrformence. This more funsctlional dv'.
will furnish a basis for design of training procedures and learning enviromments, individually
tallored to encourage and support the most efficient behavior patterns of each chiid. We will
know how to determine the types of cues sach child is able to use mcst effectively and how to
proride motivating conditions that best sustain his efforts to deal with his enviromment. In-~
sormation of this nature should be useiul in developing more practical, objactive criteria for
placing children iv specific training programs.
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saveresy rehapded,ved-ridien oliidren,wiose votentiax Veconditionebiiity” hac qob been obije 0
2xphiored. Procedures for evaluating and mcdifying very simple vesponse »natieryns may weh:i s
vhit, these children are no® as "hopeiess" as now thonght. Apvropriately designed,automaled
sraining techniques may veveal uptapped cspacitise %o vespond ard mey ense some of the nursing
burden: with these children.

hmediate and long-term trestument effects on individual patients can be resdiay
evajuated by dally deteminations over periods of months or years. Continuous measurement of
both adjustive and sympboamatic behavior wil: assist in salection of drugs and 2djustment of
mainteaance dosages specifiic to individual behavior patterns. For example, the ideal sedative
or tranquilizer dosage would be sufficient t.c aiow down hypexractivity without aiso reducing
the child's abllity to respond to his enviromment. If both hyperastivity and various learning
processes are simultanecusiy messursd in the same ¢hild, the proeedure wiil provide fully
objective, rapid determination of the onset, duration, and neature of a drug's action on the
target symptom as well as 1ia pide sffents on the child's abiiliy 2o ‘tearn.

Once cdesigned, set up, and tested, the auvtomsbiecaliy controlied procedures can be operated
hy technicians without specialized training. The shortage of professional staff will no longer
interfere with reguiar and frequent re-evaiuation of instilutional residents at all levels.
There shouid be no forgotten "untestable" patlents.

Teckniques which faithfuily measure muitipie facets of & patient’s behavior daily through-
cut the years wlil provide new dimensions for longitudinal study of retarded bshavior. The
eni.irze course of & dilsease can be folicwed: the emergence, develoyment, and degeners’ion of
different behavioral processes can be sharted with aasurance that no "siippage" has occurwved
in the peasuring inztrument.

€. Faciiities Available

The Waiter E. Fernaid State School is one of four state zchoois for the retarded in the
Commonwsaith of Massachusetis. Its population nmmbers approximstely 2500 students of all ages
and at ail levels of retardation. In residents, staflf, and prograums, it i3 representative of
most other such institutions through the country.

Fernaid School's geographiecal location provides unusual advantages for the proposed project.
It is one of the few large institutions for the mentaily retarded iocated within one of the
country's foremost medical apnd behavior research centers. As such, it affords unique access to
unparalleledfaciiities and resources for rapid and econamical application of new behavior
gvailuation procedures in an institutional setting.

OCne of the key resources for this project is the Harvard Medical School Behavior Research
Leboratory, located across the road at Metropolitan State Hospital and directed by
dr. Ogden R. Lindsley. For ten years Dr. Lindsley has been developing autamatic devices to
znalyze behavior deficits in severely disturbed and destructive psychotic patients. Uniike olhes
ziore fragile devices, they are uniquely adaptable for studying the behavior of retarded
children. Dr. Lindsley's affiliation with Dr. Barrett and his enthusiastic cupport of this
project since its eariy inception will enable it to move faster at Fermald than in other insti-
tutional locations. Immediate access to the new techniques being developed by Lindsley wiii
greatly expedite their adaptation for use with retarded chilidren. In addition, temn years of
data on psychotic behavior deficits wilil be continually aveilable for camparison purposes.

The Joseph P. Kennedy, Jr., Meworial Laboratories for the study of mental retardation,re-
cantly established in the Neurology Department of Massachusetts General Hospital, plans to coor-
dinate the research activities at Fernaid School with its program of basic laboratory investiga-
tion into nervous system functions. Through its developing affiliation with the Kennedy
Laboratories, Fernald School will have top-ievel neurologists and bshaviorai scientists
available for consultation. Dr Murray Sidman is developing nsw techniques for experimental
analysis of specific sensory dlsorders associated with diserete neurological dysfunction.

Dr. James G. Holland is developing self-instructional methods to synthesize specific abilities
in children with focal and diffuse neurological disorders. Same of Dr. Holland's work is
already in progress at Fernald. Dr. Barreit's close cammwunication with l#e . Sidwman and Holland
during the past two years has raved the way for eventual collateral study of selected children
usine the new technicues thay are developing for highly specialized basic research with less

everely retard rh . :
Y T e o e v eiation of facilities, children with known histories may be studied

with 2 battery of distinctiy diiferent though related behaviora! techniques. Through the
roilaborative efforta of a number of investigatoru working on #iiferent facets of the same




wore o roday and devalorment of dincressingly wrelul webhods shouki proceec mors econduics.iiy
then wouid he possible in isciation from this aniive scientific cammunity.

Highly desirable space at the Fernald School has been ellccated to this project. Two
offices and shop are being constructed and will te partially equipped through donations from the
Fernald Parents League and the Massachusetts Asscciation for Retarded Children. We plan to pro-
vide three specially designed conditioning enclosures and a central apparatus control area for
the initiai phase of the proposed work and to add others as future needs srise. The space is
adequate for a variety of expansion needs, including an experimental classroom and work space for
students. ,

The location of this project in a modern building housing 300 blind and multiply handi-
sappad "erid” cases, classrocams, physical and occupational therapy units, and manual training
facilities within an institution providing a wide range of clinical cases avaiiable for daily,
rrolonged study literally surrounds the project with the types of challenging problems it seeks

o study in a controlled setting.

D. Method of Procedure

The initial concern of this project will be the objsctive measurement of welinbly different,
instvidual patterns_of behavior among a wide rangs of retarded children. While a number of
nethodological variations will be developed in the course of this work, the common properties of
oir neasuring instruments will consist of the following four components: 1) a controlled environ-
reat or standard conditioning enclosure, 2)specially designed apparatus by which the chilid can
vanimulate this enviromment and which simultaneousiy plcks up selected types of non-adjustive
seraviors, 3) a variety of programs which automaticaliy control the presentation of stimulif,
tr: delivery of reinforcements, and the response requirements necessary to obtain them, and
i)z continuous, autamatic recording system which separately quantifies the rates of each type of
regspongs picked up by the apparatus.

At all times the child will bes free to do as he pleases within the controiled environ~
rent, and our recording equimment wili remain active as long as he is in it. However, in order
<~ obtain a plece of candy or to produce a pictura or perhaps tha sound of his teacher's voice,
v+ pust operate the apparatus in a certain way. Our devices will be bullt %o give him samething
~a iikes every time he meets our response requirement. For this reason he wiil contimue to
perate them for long periods of time every day for months or years if given the chance. Each
4evice will be programed so that a mmber of different response patterns can operate it butb
others will not. In other words, there will be 2 mumber of available solutions to each problem.
owever, only the most efficient patterns wiil produce the greatest "payoff". Thess willi re-
quire the child to form diseriminations between the stimuii and the response possibiiities that
1he arparatus presents.

We will permit a child to work on 2 given device for a number of successive sessions unti
ne reaches his own stable pattern of operation., His behavior may be sc inefficient as to revea! a
sgvere deficit; it may be as efficient as that of a nommal childj or anywhere on the broad con-
vinuum between these two extremes. We will seek to develop instruments that are sensitive
znough to reveal a wide array of individually different behavior patterns fram each child after
a series of opportunities to operate a given device. In the process, our continuous recording
~ystem and data analysis system will reveal both the mament-to-mament changes and the overaiil
Lrandds in each child’s adjustment to the autamatically controlied snvirorment.

Once we have lsolated and objectively defined specific patverns of adjustive and defective
tahavior in each child, we will determine the necessary envirommental conditions which enable
aach child to respond mest efficlently. Our messuring devices will be designed for maximum
iexibility in programing, so we may present a variety of different reinforcers (social) and
non-8ocial) on & number of different schedules; both auditory and visual cues {fram simple
solored 1ights or pure tones to camplex forms and printed or taped verbal instructions), with &
variety of response requirements (from simple movement of a limb to executing & succession of
{ifferent responses in prescribed sequnce?f

By manipulating the above variables, one at a time, and permitting the child's behavior tc
stabtlize under each condition, we can determine what kinds of reinforcement make him most
responsive, what types of cues he is best able to make use of (which stimuli he discriminates
»25%), how camplex his response repertory iz, and how readily he iz able to shift his behavior
;atterns in response to either simplified or increasingly more eamplex requirements for rein-

“rrzement. In this way, we will study the effects of same basic variables traditionally used
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nngn would be possible in isciabtion from this acilive scientific cammunity.

Highly desirable space at the Fernald School has been elloccated to this project. Two
offices and shop are being constructed and will te partially equipped through donations from the
7ernald Parents league and the Massachusetts Asscclation for Retarded Children. We plan to pro-
vide three specially designed conditioning enclosures and a central apparatus control area for
the initial phase of the proposed work and to add others as future needs arise. The space 1is
sdequate for a variety of expansion needs, including an experimental claseroom and work space for
students. )

The location of this project in a modern building housing 300 blind and multiply handi-
sapped "crid" cases, classroams, physical and occupational therapy units, and manual training
facilities within an institution providing a wide range of clinicai cases avaiiable for dally,
rrolonged study literally surrounds the project with the types of challenging problems it seeks
to study in a controlled setting.

D. Method of Procedure

The initial concern of this project wiil be the objsctive measurement of relinbly different,
snsividual patterns of behavior among a wide rangs of retarded children. While & number of
rnethodological variations will be developed in the course of this work, the common properties of
our measuring instruments will consist of the following four components: 1) a controiled environ-
awent. or standard conditioning enclosure, 2)specially designed apparatus by which the chiid can
ranimlate this enviromment and which simultaneocusly plcks up selected types of non-adjustlve
heraviors, 3) a variety of programs which autamatically control the presentation of stimulii,

s e delivery of reinforcements, and the response requirements necessary to obtain them, and
i)z continucus, automatic recording system which separateiy quantifies the rates of each type of
ragponse picked up by the apparatus.

At all times the child will be free to do as he pleases within the controiled environ-
rent, ad our recording equipment will remain active as long as he is in it. However, in order
<z obtain a plece of candy or to produce a pictura or perhaps ths sound of his teacher's voice,
¢= must operate the apparatus in a certain way. Our devices will be bulit %o give him samething
na Yikes every time he msets our response requirement. For this reason he wiil contimue to
cperate them for long periods of time every day for months or ysars if given tne chance. Each
“device will be programed so that a mmber of different response patterns can operate it but
cthers will not. In other words, there will be & mumber of available soiutions to each probiem.
However, only the most efficient patterns wiil produce the greatest "payoff". These wili re-~
quire the child to form disceriminations between the stimii and the response possibiiities that
whe arparatus presents,

We will permit a child to work on a given device for a number of successive sessions until
ne reaches his own stable pattern of operation. His behavior may be so inefficient as to revea' a
severe deficit; it may be as efficient as that of & normal childj or anywhere on the broad ccn-
vinuum between these two extremes. We will seek to develop instruments that are sensitive
snough to reveal a wide array of individually different behavior patterns fram each child after
a series of opportunities to operate a given device. In the process, our continuous recording
=ystem and data analysis system will reveal both the moment-to-mament changes and the overaii
rands in each child's ad justment to the autamatically controlled snvirorment..

Once we have isolated and objectively defined specific patterns of adjustive and defective
tghavior in each child, we will determine the necessary envirommenial conditions which enable
zach_child to respond most efficlently. Cur messuring devices will be designed for maximum
*lexibility in programing, so we may present a variety of different reinforcers (social and
non-social) on a number of different schedules, both auditory and visual cues {fram simple
zolored lights or pure tones to complex forms and printed or taped verbal instructions), with &
wariety of response requirements (from simplie movement of a 1limb to executing & succession of
different responses in prescribed :sc.u;u.erm:esh.L

By manipulating the above variables, one at a time, and permitting the child's behavior to
stabtlize under each condition, we can determine what kinds of reinforcement make him most
responsive, what types of cues he is best able to make use of (which stimuli he discriminates
223t ), how complex his response repertory iz, and how readily he iz able to shift his bwhavior
satterns in response to either simplified or increasingly more couplex requirements for rein-

Porcemant.  In this way, we will study the effecls of same basic wardables traditionaliy usec
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Previcus work has clearly demunstrate ?;h"% Ux% 4 Drovedires are reliadble enough so that wo
<oy make conclusive stabemants about Jadivwiduol ek Ligran, Tk i tbis vroperty of the btechniques
:hat makes them uniquely sulited to the tvouble-shooting of cilalesal problem areas.

As a gpscific polint of depsrture we will start with a technique Tor locating deficits in
Lwo very simple abliities which underiie more compiex forms of learning and adjustive bshavior:
%elling two responses apart (response differentiation) snd teiling two stimii spart (stimulus
d43serimination). The method was designed by Lindsiey {3} to snaiyze deficits in severaly
psychotic patients and was demonstrated by the program directer (2) to be sensitive to a number
of deficits in retarded children. The device measures responss differentiation by presenting
the child with two plungers, only one of which will automatically produce a candy or penny
{reinforcement) immediately after it has been pulled, say, ten times. Whan the child learns %o
sespond at high rates on the reinforcing plunger and stops puiling the piunger that never
produces cardy, he has different.iated these two responses. Simulteneously, the process of
visual stimulus discrimination is measured by presenting two lights which automatically
alternate positions. One of the lights signals that candy csr be obtained by pulling the
"payoff" plunger. When the child learns ‘o pull the reinforcing plunger at high rates only
under the light condition correlated with reinforcement, he has shown that he has both differ-
entiated the two responses and discriminated between the two lights. If he pulls both plungers
undifferentially only when the "correct” 1ligh%t is on, he has cdiscriminated between the iights
but he has not differentiated the responses. If he rulls only the payoff plunger regardless of
whlch light is on, he has differentiated the responsss but he has not formed a discrimination
otween the two lights.

The two available responses are autavatically recorded by counters and timers, and are
scparately and continuously recorded on cumulative recorders in a manier which messures the
relationship between the child's responses and the occurrence of the light sigha’is. Reductions
in the rates of the non-reinforced response combinations relative to the reinforced combination

‘iefine the formation of recronse differenmtistion and stimulus discrimination. General motiva-
“onal lovel is measured by the total number of responses per session. Fiuctuations in :
antention are shown by the number and duration of pauses in responding and by temporary in-

resses in responding under the "wrong" light. A series of weasures reists tc emotional
stabﬂitx high variebility from session to session in overall. response rate, high wariability
in the relationshipa between rates on each of the four response--Light. combinations, and the
aumber and severity of abrupt disruptions in conditioned behavior patterns. Flexibility in
s3hifting behavior patterns is evaluated by changing the stimulus-rusponse combination that produca:
rainforcements.

More complex behavior will be tested by adding otber response possibilities and by use of
increasingly camplex visual cues. Auditory cues will bs substituted or cambined with visual
cues depending cn tie child's ability to handle the initis) visnal discrimination probilem.
Motivational problems will be evaluated by substituting other forms of reinforecament and by
ad justing the schedule of reinforcement. Varlous forme of hypsmmotility that may accampany or
interfere with a child's operation of the device will be measured simultansously with the
¢hild's discrimination by pressure-sensitive mats on the floor (3) and by transistorized pick-
ups which the child will wear. By sutamatically withholding reinforcements on each occurrence of
the child's symptamas he works the machine, we willl sttempt to control the behavior which
might exclude him from the classroom or create managsment problems on the ward (1). With
simultaneous records of his relevant behaviors, both adjustive and symptomatic, we wili be able
to observe their interaction directly.

If envirommental manipulastion is unsuccessful in producing a change in the chiid's
bshavior, our measuring device will be used to evaluate the effects of other treatments, e.g.,
drugs, pesychotherapy, neurosurgery. The duration and frequency of each child's sessions will
be determined empirically by starting with a one-hour period each day and observing what
information might de gained or lost bty shorter, longer, or less frequent sessions.

(Porl;:;)nnu at the task will likely be a nig::l.ncmt index in differentiating among retarded
child

d 8 of of es different ¢ of problems that
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attertion, amd socisl behavior. These chiidren showing similar deficlts in the coaditioning ot
viromment will be treated with identical procedures to evaluste i‘he gene‘ali’ty of their a.ppiura»
tfon. From the aryay of patterns shown bty individusl chiidrsn on & successsion of different pro-
cedures, we will make predicticns abcut other asubjects showing ths same patterns. Futurs plans
clude 1)formulation ard evalustion of training procedures, based on our findings, to be used on the
wards and in classrooms, 2)formal correlstionsl studies of conditioning patterns and ward,
classroam, and workshop bshavior and 3jdistiliation of the essentiai ingredients from our
techniques for incorporation into a batiery of highly definitive evaluation and prognostic devises

We will intensively evaiuate appraximstely fifty shiidren in the course of two and & balf
years of daily operation with two conditioring setups. This conservative estimate is bazad on
ocne-hour daily sessions for each child end data from the program director’s previous work with
retarded children. The exact number of sublects to be studled will deperd on what we find to he
the most appropriate frequency and duration of sessions and how long each child takes *to achieve
a stable pattern on each "test' procedure.

Selection of subiects will sacompasa a Hroad range of cases representing a variety of age:,
diagnoses, handicaps, and general leveis of retariation. Staff physiclans, teachers, ward matrous
and nurses will be asked to suggest particulariy naffling or problematic children. We wiil a'sc
te Interested in chiidren aiready studied both successfuliy and ursuscessfuliy by other be-
havioral conditioning techniques, notably those of Holland and Sidmsn as prevwiousiy mentioned.
Children seliected by the Fermald staf? for spezific therapies will be inciuded, and for com-
parison purposes, scme children rejecied from thase programs will alao be studied. Until we have
adapted the techniques for broader appilication, &il surjecis wilil be smbuistoery. To check on “he
"normal"” response to cur developing prooemures wa will inglude approximately & dozen chidren
fran the community at appropriate age levels.
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E. Results

In general, our methods for analyzing deta sve debamined by the questions we ask of the
data. These questions, in turn, emerge frum the wmfclding behavicr of sach shiid as we obseswe
nlm with the ald of our autometic devices. Ths dewizss are designed to ravesl what the auman
observer cannol '"see' or integrate. In this sense, Yher are analogous €0 microszopes or Lo a
aaries of oscilloscopes simultanaousiy "fooused” on multipia aspects of the behavior of a sing
zhi:d. Highly sensitive "bshavioral microscopes” and ~igorous emviromment conbro. permit as &0
adavt a model for behavior analysis that 1s more akiz o rhe "inbensive' single-organism ans v
of organic medicline than to the traditicnmal "expensive' nwiyses most often ussd in the be~
iavioral sciences (1,2,3). We have purpossiy chosen the paradigm o "experimenta. ana ysis®

sather than "statistical analysis" Secanse we wish to dentily pertinent indlwidus. behavior
:haracteristics upon which to bagse dezisions abour individual tresiment. Thus our gquestions “an
~ur methods for analysis are dictated by our goal of o aining praciical, ellnieca.ly sipnificant
nformation about individusl patients rather than stat sticelily significant probabiiiiy stute-
wants about grovys of patients.

Detafled metheds for anaiyazing o data wil'l be gvoivsd ns we cariec:
rained on new aspeats of behavior. There are corlain prlaciples we wi
“achnimier which way serve s Lilustrabive saampies Fivet, our medmuciug davioss will he e

sigreed o pacfory gutomatieadly bhe most sxacting snd Telious operd tons in data sk igecs 3_‘_‘;__}_-
canchional meistionships between behavior sad reeurring ﬂnfi’ smerital ynriables wils be digwet iy
4a?j‘zcxi n,n auant i fied by Lhe agpa*maw For oenmpie. the rese of fhe dissciminalion 33% g -
Sten described ear: iier, where each of %wo [Bs o as San oeour widar asnh f rwe ilgnt condin oo
"ne apparssur ard recording system will autapatlicsily ww ‘ate the seonycences of rasponss b
sndar bight 1, response B under Bght L, rempowme (oanos s Ligh b, s reaporse 3 ounder Tigrt

péw "mieroscopes
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WAL e Lhets benavicr-enviconmend reimblonsinips will be saparziely counter, timad, and eon-
sinuously recorded. This method of anaiysis enabies us wvo directly observe the interauiion of
these behavioral processes throughout the course of any "tssting" session.

As a second principle, we will stey as close as possibie to our raw data which are auto-
matically quantified, highly sensitive, and mathemallcalily manipulable. The farther we stray
from these data, the more we lcse of the fine "resolution power' of our original measurements.
Continuous cunmulative records of all behaviors picked up by ocur devices afford permanent,
direct, visual tracings of mcment-to-mament changes in rates recorded in equal response units,
through a constant progression of equal time units. These baselines of different ongoing re.-
sponse rates froam sach child will bs continmuously examined as they emerge during each daily
session. We will look for both subtle and dramatic spantaneous variatiocns in response rates
which may reflect clinically significant behavior characteristics. (An example of abrupt, severe
lo3s of previocusly learned behavior is described on pp. 430-431 of the accampanying Barrett &
Lindsley reprint.) Phencmena such as this may either lead to new methodological refinements
or may, in their ocun right, define specific deficits. Clinical observations of each child's
daily behavior within the conditioning enciosure will be reviewed in search of clues for
develomment of increasingly relevant behavioral measurements amd suggested clinical correlates
of the automatically recorded respcnse patterns.

Third, all data will be treated individually in this exploratory, developmental phase of
the project. In addition to the individual cumilative records and individual cliinical observa-
tions for each session, we will sumnmarize each child's dally sessions in a series of graphs
depicting 1)the number of responses per session for each type of behavior we are recording,
2)the number and sum of the inter-response times (pauses) in esch of these ongoing behaviors,
and 3)relations between the reinforced response and each of the unreinforced responses. The
latter will be quantified by ratioc indices (see appendix A) which enable us to compare the
behavior of children whose absolute response rates are markedly different.. These three types of
graphs will summarize each child's profile of abilities and deficits under a succession of task
corditions.

As we probe the limits of a deficit or the child®s amenability to enviromsental manipula-
tion by introducing changes in the task requirements, the envirommental supports, or the rein-
forcement, we will look for unequivocal "effects" for that child. The effects of interest will
be striking enough to bypass the need for statistical tests. The onset, duration, and magni-
tude of these effects will eventually be represented numerically after we have tested their
reliabllity by replications on the same child and their gemerality by introducing the same "tesi™
conditions with other children showing the same deficit. (Examples of replicated "schedule"
effects on the discrimination of a retarded child and on the control of mmitiple tics are given
on pp. 433434 of the accampanying Barrett & Lindsley article and on pp. 192-193 of the
accompanying "tic" article by Barrett.)

From the quantified data we will develov empirically determined numerical criteria or
"cut-off" points by which to group our subjects with respect to their behavior patterns under
different envirormental conditions. We will be interested in how the behavior of these children
ragroups as a result of each new environmental variable. Are there specific subcategories,
defined by controlled analysis, for whieh specific types of enwirommental "props'" are necessary
to maximize efficient performance? Are there patterns of relationships beiween initial states
and final states under given conditions which might be developed into predictive indices? How
do these patterns differ fram those of "normal" children? What are the relationships  between
behavior patterns revealed by our measuring and analysis procedures and the behavior of the
same children on the ward and in the classroom? How are cur findings on each child related to
his scores on psychametric tests? What are the effects of selected treatments (pharmecologic,
rsychotherapeutic) on the conditioned behavior of our subjects? How effective are our findings
in helping to devise specific training procedures for each child?

These questions will be answered in the later phases of this work. Until we have thorough-
Ly assessed the usefulness of our "iaboratory-based" conclusions on individual children, it will
be both premature and uneconamical to proceed with normetive studies.

As we reofine and further develop ocur measurement and analysis techiiques to cover a
broader scope of pertinent behaviors, we will hold frequent informal conferences with teachers,
physicians, and attendants to search for observed daily behavior patterms that may be correlated
with patterns shown in the laboratory and to discuss how our findings on each child might be
appiied to improve his treining and care.
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Lebivies Wikl be published weporiing developwyit OF proceduras, sowhy revesied bshaviov
snaracteristics, thelr reaponse to envivonsente’ munipulation, smi Lhe effectiveness of new
hanavioral ewaluavion methods in improving the trsining of retarded children. Prior *o sub-
wmission for pubilcatiocn, sach of thase surmariss 23 wwill as less formal progress reposrin will
ba given at professional and scientific meelings.

Of far greater importance for the future integration of this develomentel and appiied
rg9sarch program into the struciure and funectlioning of the Instliution wiil be frequent in-
formal reports of new findings and discussion of their impiieetions at mestings of the pro-
fessiocnal ard training staffs of Fernald School as well as the continuing axchange of in-
formstion between the iaboratcry and the imstiftutlonal persomnel which wns bagun two years ago.
The ultimate validation of our methods and findings will bs in their sppijcation bty
practitioners. Nurturing a growing involvement. of institutional personns! in the work of this
project will facilitate immedlate on-the-ward appllceetion of the findings and prineiples
genersted in the "laboratory." In this wey, we will consolidete a muituaily emhancing relation-
ship that will expard our knowiedge of retarded behavior and jmprove our methods of identifying
and maximizing each chlld's most promising potentialities for achievizg his highest level of
ad justive behavior.

Referersas _in section E (sbove)

The advantages of intensive single case atudy over extensive group siudies in c¢iinlcal
research design have bean ably diecussed in reiation ¢o investigatione of msychiatric treatment hy

L. Chassan, J. B. Stochastic modeis of the single case as a basis of ciinl~al research
design. Bebhav. Sci., 1961, 6, 42-50.

2. Chassan. J. B, Statistiecel inference and the single casa ia citnieal design.
Psychiatry, 1960, 23, 173-184.

3. Lindasley, O.R. Characteristles oi’ uhs behavior of chronie psychoties as revealed
by free-operant conditioning methods. Dir., merv. Sys., monogr. suppl., 19560, 21, 6§6-78,

February, 1963
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