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'FOREWORD

This report completes the third year.of operatibn for this project.

If this year were to be summed up in a word, that word would be expansion.

Expapton is evident in ihetaiie of the population which increased from

30 to 75 children. Expansion. occurred in.the curriculum.' Expansion.

and developmient of a rationale or theoretical basis for the - activities

incorporated into the, project has, also been a major accomplishment

Auring_the_third year ',Finally, eveneur_name.has.ekpande&to:.the-

Infant Tciddler, and Preschool Research and Intervention Project.

During the first year of operation we established ti4s project as

research prOgram structured to devise and evaluate several

Aifferet. aspects of educational intervention with chilren who of

between one-and'four years of age and who have moderate to severe

developmental problems.". This goal was Maintained as the operating
---- . I

thesis. during the second year of the project. The first year was - 4

basically devoted to organization and testing whether or not a project

of this nature could survive as 4 research base. By the second year

we were clearly into the black on an operational basis and thus more

time was spent in rilecting laboratory data and attempting to refine

Our4service delivery system. Changes in the operatiOn of the project,

during the third year necessitated some basic reconceptualizations of_

the basic goals'of the project. First, we included primary service'

delivery for the child and his family as an important goal. This

has not been done at the expmse of our research program and probably

has served to make our data collection even more educationally relevant.

Second, we now serve children who are between six months and six years.of
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age. We werealso able to develop a parent training component that

has a research base bdt NO been primarily directed toward service.

The expansion of the third year popplation, made possible by the

addition.Of-Title 4-A. fundal, demanded an increase in staff;lhowever,

even with additional people the research and service systems have been

forced to opetate on a lean staffing raiio'all year. .The importance

of cooperation among the varying. components has been underscored by
. t

' the..increased demands and_pressurea.--From these-cooperative efforts
. ,A

have come a series of written reports detailing the structure and

of each component, specified Objectives,'development effective
,

trainingprograrea and coordinated research efforts dealing with questions

, sired by the children's performince on curriculum materials.

one of the primaiy goals of the fourth,year will be to validate the

' 'materials generated during this exciting third year of operation.

We hope the reeder will have the opportunity to browse the reports.

of Years II but
oi

or those who cannot this report will, when

appropriate, attempt to briefly recapitulate the past history that has

'

led the staff to certain positions and stateteente, Each year has provided
. , _ 1'. .

i . ! . ,

us answers but alwaysaheere were more qubstions. What we have demonstrated
,; .. '

'
. .

to date is only.a small beginning in providing suitable and empirically
. \

,

validated prqgrams fordevelopmentally delayed and normal children. However,

even this meager amount of knowledge'must .be quickly diesemiqated given

the great needs of the children and their parents and the paucity of

infOrmation on infant , toddler, and preschool education from other sources.

.17This.grant was fr the Tennessee Department of Public Welfare with
matching funds prov sled by the State Department of Mental Health and,
-the ,Joseph P. Kennedy Jr. Foundation.

vi



IntrOduction

Theoretical Orientation of the Project.

Over the period of a decade,' ever aince the publicatIon

J. MeV. Hun book -and -atsInelli:elidExerience (1961), researcher& and

educators who focus their profeisibnal competenciea on the problems

of retarded people have greatly neglected a remarkable opportunity to:,

Amyve-the-study of mental ietardation in a new diredtion. The. position,

of behavioral development as.a function ofAhe'principle Of interaction,

as described by.Hunt and others, has received many favorable reviews
, ,

but has influenced few w.hO have been in a:position to alterthe

ameliorative processes pertainiqg to retarded persons. Hunt has noted

a more general resistance to his proposals in a recent article .(1972)

and again suggestp that the concept of intelligence as an innate proceia

be -rejectgd and replaced by a developmental position based on the

theoretical insights ofJean Piaget (1970). The behavioral scientists

in mental retardation continue to operate from an outdated and inadequate

learning theory Position in a quest for the defects add deficiencies

in learding that result in retarded developmentf(cf. Ellis, 1966, 1968t

1969, 1970 1973). Such quests have'tested.hypotheses about stimulus

trace deficit, short-term Memory deficits, attention.deficits,

long-term memory consolidation deficits, rehearsal.defiaits, and even

reinforcement history deficits. Reading through the priidigious literature

resulting from this effort, one id amized.at how much effort has been expended

onthe basis of such a lean reinforcement schedule and is forced by the

research to come pirilouslY close to04eimer's (1973)

a
. .

data products of,this

4



conclusion Chit in 2500 yeirs of effort we have learned little about

complex human behavior. Certainly, We have not learned much that is

of help to the doyelOpmentally delayed person residing in an institution

or working in a sheltered workshop. -Even the "revolutionaries"- w8b

are attempting'to alter.Oe pattern of treatment of.theretarded have,

.%among their leaders,' thoie who are clearly defectologists in the

explanations of retarded development (Wolfensberger 1970.-

Ttie errors that we continue to mit4 An both 6ehaViorAL research,

and education. in, the field of retardation stem from a grossly inadequate

set of theories pdrtaining'to complex human behavior.t. The extent of

these inadeq4:cies has been forcefully reappraised by Chomsky (1957,

1959, 196) who simUltaneously synthesized a new s9stem of geherlitiVe

grklimar and called for a return to mentalism as anexplanation of .how
ti

tkr
humans learn to sequence words An grammatically correct structures.

'Mentalism with or without reference,to cognitive development, was

pusflpd 'by a number of writers (Miller, Galanter, & Pribram, 1960;

Katz, 1967; Breger & McGaugh, 1965) who brought a issue into the

center of theoretical debate in psYchology, Language. development and °

language training became the forum for.dibates of the,, adequacy

various theoties. Since dplay in language acquisition is the Imillmirk

of mental retardation, the outcome of these debates could well determine
.

the form of'instructioh provided 'for the developmentally delayed child

and, even brtng into qUestion the utility of providing indtruetion in

in the first place. The
4

crux of the issue is whether 'language and,

other complex forms of behavior are ale result of'inaate and unchahgeable..
4,of

structures formed in the genetic code of the human species or are



modifiWT\3 a consequence of interaction with stiMulatingenvironments.
\.

The plauskti4ity'of the genetic thesia can only be tested:as'a conse-

quence of ihte vention efforts which-aeek to organize environmental

stimulation in Ways.that alter development,in both rate and directiOn.

Before describing aft-aPproach teac we feel provides an, Citing and

.optimistic alternative to the education ofmpderaely and severely

retarded child we choose to examine some of the specific weaknessee

and errors of the current positions as well as their'strengtha since

A
these form the basis and justification for any alternative.

An interesting and unexpectedsposition,has been 'enunciated recently

(Weimer 1973) which proVides an excellent, battlefield'for testing the

variety of approaches tb complex human.behavior and ,retardation.. Basing

his scholarly:discussion on two of Plato's paradoxes as,represented in

the Meno, Welter belie es that knowledge of abstract entities and the

ability for "productive' or "creative".behavior must be innate. In

reference to abstract en ities, Weimer indicates.the impossibilityof
a

recognizing a membeer of ebnCeet class unless one his prior knowledge

. Of the concept itself whi hleads to A restatement of Plato's Paradox,

namely; "V% cannot learn (come to know) anything unless-we already

knnw'(have learned) it." Weimer then turns to linguistic theory to

supply the basis for the.second paradox which involves creative

production. In Chomsky's lingUistic position, a theory -of language

must: provide a suitable explanation of the novel but appropriate use

P. of language. : This involves " . the Speaker's ability to produce,

new sentences, sentences that are immediately understood by other

speakers although they bear no physical resemblance to sentences

3
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Mach are 'familtae, homikb, 1966, p: 11),.." ,The second. parado;iderives
,

from thiS point a asks the on`: ". : how can one exhibit ,

knowledge for which ode's pridr..eainingNktaloxy has.givenno preparation?
. \-

,(Weimer, 1973,1p. 25)." Weimer preaenta several &etiptdd sautions to

these paradoxes, includYng Aristotle!astoetrines of nominalism and'.

assOciatienism. On the basis of hiS evaln:ltion of bOth tile's:1sta and 7:

the logic, he contends that.theie principlee_of-assOeiationiim '

(virtually every learning thebry uses them) are inadequatein%accqunting

for complex'humah behavior.

,.

A simple form of defense is to ignorethe nativist argument. A

more difficult task is to attempt'to question it through,appropriete
,

evidence. If this position is allowed to stand or to gain support
/

(through increased bandwagon riders)`then programs of Stimulation and.

training especially forchildren,Who do.not give evidence of sUitable
. .

I
innattstructures could be logically phased out as futile gestures.
8 #

In the view of the present writers, thehypothesis of innate!strilctures.

0 .

must be Considered raifier than ignored and by considering it seriouslyt

:prevent the nativism position from impeding progress in the development.
#

ofeffective intervention programs:

,..-

One way out of this apparent dilemma is to define the innate' endow-

ments of an infant re precis&y. The keytto doing this' adequately is

to consider the concept of "interaction" in some detail. As indicated

' recently by Dobzhansky (1972) the full range of biological and behavioral
4

structures and their functions are'determined by an inevitable and

unceasing interaction between gene"ic determitiet's and the full range of

environments encountered by the organism. In coneNding his discussion

of this matter, Dobzhansky states:

4



In flies, as well as in men,.thigenetic endowMent determines the
.

entire range or reactions, realized and unrealized, of the developing,
organiSm in all possible environments.' A Much less happy
formulation, often met with in the literature, isfthat the genotype
determtnes the limits, the upper and the-lower extremes, Which a
character say a geotactic response, or stature, or IQ, can reach.
.Thiswotild make sense only if we were able to test the reactions
of a- genotype in all, possible environments. Environments are.
infinitely variable,'however, and new ones are constantly
invented and added. . . . Wwould require not a scientifiic,but
tttlmething like a divine knowledge to predict how much qte stature,
or,IQ, or mathematic aoi/ity'Of any individual or population could
be raised by environmenteLor educational modifications "or
improVements (1972, 2,-p. 530). :

'When.this.statement lecompared to a recent statement by Piaget (1970),

the comparison leads to uninteresting basis for Oestioning Weimer's

thesis ai well a, those of other advocates of a purely nativistic.

position. Piaget days:

Theestablishment of cognitive or, more generally, epistemological
relations, which consist neither of a simple copy of external.objects
nor:of a mere unfolding of structures performed inside the subject,
but rather involve a set of structures progressively constructed
by ctititinuoui interaction between the subject and the external
world "(p. 703) .

Piaget goes op to state: "We begin discussion of his theory] with the

last point @doted above] on which.our theory is furthest removed both

from the ideas of themajority of psychologists and from 'common sense'."

This seems to be confirmed in that no reference is made to Piaget in

Weimeee'paper. It is also true that references to Piaget in the

behavioristic literature are rare. ierhaps, however, his Tosition

represents the gynthesis that Avestigators and theorists at either

extreme might find suitable.

The search for synthesis has most recently been discussed by

Catania(1973), who argues that the psychologies of structure, function,

and development sonar to conflict because they employ different

5
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yocabularies. If it can be shown satisfpctorily that the various

research areas in.psYshOlogy complement rather than conflict with-each

other, Catania maintains shat controvetsy may give way to more productive

interaction. Waving illustrated how various problems of psychology can

be interpreted as problems of structure,or.of function, he turns to

the task off relating these two subdivisions to problems of development,

and in doing so arrives independently at the Synthesis of theory and

methodology wehaVe Proposed. Catania (1973) says: "It might hdve been

anticipated that the study of development, too, would divide into functional

and structural components (e.g.,,respectivily, Bijou & Baer, 066; Piaget

& Inhelder, 069)."

If,,is Dobzhansky indicates, environments are infinitely variable,

we must'seek to find intervention strategies that work. Attempts at

amelioration should represent a synthesis of the available facets of

our knowledge of the normal course of development and the variables

that influence it As aninfant interacts with his environment,

structural and'conceptual organizations of behavior are formed which

will alter the subsequent interactions the child (delayed ad well as

.normal) will have with future environments. If we can analyze the ways

in which particular interactions with the environment organize a young

child's behavior and if we can determine how a particular organization

operates as a prerequisite to subsequent forms of behavior, we will

then be in a better position to structure the form and time sequence

of interactions necessary to produce amore rapid acceleration in the

acquisition of new and more complex forms of behavior. This assumption

underlies our program.

As an example of the interaction position Sinclair-de-Zwart (1969)

has described the mechanisms by which the Piagetian sensorimotor

.06(



developments occur during the first years after birth and. the means

by which they become coordinated as the basis of complexcognitive

processes as well as the foundatio7 of language: The sequence qf-

sensorimotor schemes develops out of the reflexive systeM of the

neonate as -a consequence of the biological system interacting'with the

environment. As-schemes becomeelaborated in this way, they move in the

direction of providing a preverbal knowledge of events and relationships.

The child learns to'depress the button to release the jack-iri-the-Ox.

Ills mastery of wind-up cars:Progresses from manual propuldion to

interest in and competence with tho,key His grasp of the permanence of

objec(s moves from search for'a partially obscuredfamiliar object to

systematic search for an object which is nolonger where-he last saw

it. He learns to chain and embed schemes when he coordinates means

to achiev6an end, such as pulling a'platform toward him to grasp what

, As on it, and pulling a chair to a counter in order to get_ what is on,

tthe counter. He relates objects to action, other'objects. to himself

when he uses-the mallet to sound the xylophone, places the doll in

bed, feeds the doll with the spoon, or drinks milk from his cup and

stirs his ice cream witha spoon. These and other fErcets of knowltdge

pertaining to space and timing of events in turn become coordinated.

It is this basic interaction between those schemes already in the

child's repertoire and new environmental experiences or modificatIon

of familiar stimuli that allow the child to develop new responses.

.Clearly each new response is predicated on.the child's exifting schemes --a
A

point too often neglected in training programs for the developmentally

delayed child.
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SanitOe'Basig of Lasgme

The field of developmental retardation must he cited as the

,locus of numerousgxereises in extreme. futility. There is no Utter

Otdence for this statement than that which is found id the scientific

research 'arWrpractical applications, in the=aredof language deerelop-

ment and language training of the retarded person. Traditionally,

language has been studied primarily in institutional settings with"

people who. are more than six years of age. Ai; a result of this

decision, our colleCtive knowledge about the preeess'Oflanguage

learningamong the retarded is not only' inaccurate but also detrimental.

We now know that one studies language development-and language training.

not with institutionalized children between the ages of six and 15 years

but.with infants and young.children who are between six months and six

years of age and who are living cOnfortably in their own homes. yrem
c--

this is a superficial aspect of the prdtlem. For beyond the ages and

living conditionstof the retarded child is the use of a knowledge

system that allows for a relatively adequate approach to the language.

process in its own right.

As indicated earlier, the system of behavior that forms a basis

for our current language training activities is predicated on Piaget's

(1962, 1967, 1970) view of sensorimotor development. In 1969,

Sinclair-de-Zwart provided an important link between sensorimotor and

other cognitive developments including linguistic processes. The

task for our research group has been to operationalize these develOpmefifa

so that adequate assepsments can be made of the important processes'

and then intervention techniques can be formulated in an explicit manner

and tested for their adequacy in producing a generative repertoire with

8



those children who would under normal cOnditiOns be labeled moderately

and-severely retarded. These efforts't-o:operationalize a sensorimotor

basis,for language and-Other complex forms Of human-behavior has

become.a research priority-in. our attempts to deVOlOp intervention-

stretegies for infants and young .childien.

Develppmental theory Onst.begin with the most basic proceeses

that are available for Change as a function ofsinteraction with

environmental events, Generally,.a theorist interested in complex

human bebaviOr would start with -the.refWes of the newborn as deed

Jean Piaget. Ha/ever this is more of scconvenience than a, requirement

since the reflexes are themselves a product of interactions that have

taken place in: the uterus during the prenatal period and inclUde

-interchanges with such environmentally based events as nutrition,

disease, ,448,. and physical.injury. Thus, the quality of the reflexes

theMselreell as their adaptability are an-outgrowth of earlier

interactiO 7.tWeen biological and environmental events. Given tie

reflekest,ho improvement or progress.in behavior,is 'a consequence of

processes of adaptation called assimilaeiowand accommodation by Piaget.

Even strict behaviorists need not be bottiered. by-these terms-since they,

refer to publicly available relationships between existing-repertoires

and ,impinging environments. Ifiarting, with the reflexes, Piaget describes

the adaptations of the infant in terms of six levels or stages Of

developMent in the sensorimotor period. Figure 1.contains a

representation of the theoretical framework for the.senserimotor

training activities. The ascending box structure in Figere1 is used

to represent increasing complexity of behavior that, correlates with

increasing chronological are. Interaction theory does not include a

concept of maturatipn or a renirement of normative patterns of' k

9
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development. ConsieteWetes among the sequence of developments of

children are viewed as. the result of approximately equivalent interactive

experiences occurring at about the sole time as well as logical- and empirical

requirements of a fixed .order of structures of schemes in the develop

'Mental process. Thus, starting at the.bottom of Figure 1 with the

exercising of the reflexes, the order of these structures is given

in the,ascending model. The right-left dimension of the figure is Arbitrary,

but the:vertical dimension refers to developmental Sequence with sOheMes

of the same distance.from the baseline coming into existence at aboiit the

same time The, higtest point in the figure can be viewed, as the

terminal state in sensorimotor devblopmentstand,includes the preverbak

pognitivq.prerequisiEes to the semantic, phonological, and syntattic

language processes. *However, these developments also relate to the.

understanding of space, time,' physical causality, seriation, number

and classification of environmental events, including socialtelationsh

In summary0.4 review of the orts om previous years will

reflect the changing orientation of the project. Initially our Concerns'

focused on the sliecification.orcritical behavioral domains. and thb

development of efficient strategies for establishing criterion behavior.

within these &mains, Partially as a function of our efforts, in this

direction and an'increasing awareness of the contribution of, develop-

mental theorists such as Jean Piaget we have turned our attention to

the investigation of interrelationships among specific skill areas

and prerequisites to each of these areas.



tiAjor Objectives Of The Project,

A.
In oomparieon with our theoretical and conceptual concerns,

the factual and practical goals of A-projedt such.as ours may seem. ,

mundane. However, the attainment of these goals; whichwere outlined
a

in 4he second year report as-well as beloW can only.:be reached as a

function of improved conceptibns abouedevelopment and empirical

tests of their efficacy. The'goafs'are:

(1) To demons't.rate that,,service and research components can.be
successfully blended into a singleprojgct.

(2) Te'deMOnstrate that early,intervention withlyoingkdevelopmentally
delayed children is not only'deairable, but feasible.

_
(3) To demonstrate that the integration of,developmenEally delayed

and normal developing children.can result in an effective
program for both types pf children.

(4) To 4emonatrate.that assessmentean,be more useful for *-
structuring intervention programs when linked ,direcTr to.

training precedures,

(5) To demonstrate,thaf 'parents or care6likers can and should be
included aa,an integral part of an intervention program.

Many yats may pass before we,can.speak with assurance about whether any

of these goals have been reached. Nevertheless, we feel that a report

of even tentative findings will help others in determining what intervention

strategies w).11 best meet the needs of developmentally delayed children.

The'rehiainder of thit report contains infermation on our progress

toward meeting these goals.

12
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Operational Structure of the Project-
t

As mentioned in the foreword, the project haadeubled An size.

during the third year of operation. This incteaae in size has demanded:,

changps in the organizational structure of the.project. During the

firit two years Of operation the number of staffLmembers-was small
.

enough topermit relatively informal'comm4,caion and deCiSIorr'-,--

making. In general, all personnel inthe project were aware of the

a.
4

responSalities, roles,.and curren5 priority. items for the teachers,

researchers and coordinators. At the beginning of the third year

became clear that for the.25.ataff Membeto deal effectinly

with approximately 75 children and their MfamiAes, 50 practicu
.

students and a large number of visitors, an organizational structure

was needed to coordinate these many activities and people. Colase

Oently, the organizational structure depicted in Figure 2 was

generated to coordinate the various services and 'research projects

undertaken by the staff.

The project is composed of three basic uplita the Classroom,

parent training, and presearch; each headed by a coordinator. Although

each of these units functions as a separate entity,.the director's

role is to assure the necessary cooperation and interfacing of these

units. The basic task is to assure that policieaand activities

generated by one unit are compatible with the other two units;

The classroom,unit is headed by a coordinatdr who directs the

service and research components of this unit. The service component

13
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,/

is compos0 of the Infant:, toddler: and pcefihool Classrooms-each

staffed' With a teacher :and an assistant teacher. '-Their basic

responsfqlities are to: develoVand implement the best educational-

,

4ogiam 'pOssible foe-each child enrolled in their Clasb.
,

The

..tpotnrchonduCted.in this unit is focused on classroom t?aining

'procedutani content-paiti6gborly in the areas of language

and cogniCive.4eelopment. The coordinator's role isto implementi 4

ihq research Cleifgneveloped by the research unit within tlf

context ofitheolassroom as-well as.special settAngs..

The pent traihing.upit that was 'creatqd this year isakao composed

.k 1.

of a research and service Component. The research component 'is

interested generating. data. will assist in developing,
H

effective training programs for parents and/or caretakers of

young developmentally,delayed childrerh Often the problems

studied ha'e been generated by the,dthiCulties encountered by
,

the

parent advisers working on deliverkng services. The service

component is divided into three basic resources for parents:
S.

indiVidbaltraihing, small group training and special counseling

fOr familis which are.having'particularly involved problems.

The staff forlothiS unit is composed of three full-tithe piment
,

advisers who do the individual and small group training,a socia

worker whohandles the social services, two advanced clinical

students who provide a6ecial counseling and a coordinatdr who

supervists theae varying activities.

The third unit is7'the research component and the major goAl)

of this unit has been to investigate the various parameters of
.

linguistic and cognitive development and training in delayed and

t.

15



nondelayed children. second impOrtantgoal has beeti to explore

techniques for training parents to become more efietive teachers

with their,chIldren. COmmunication with the otherunits is of
.

pia qieular importance in order to ask'and.answeruestiona'that

have directIreleyanq to educal,tiOn-of the parents and children:

involved fn the,project. When a specific trainpftgptocedure

breaks '&4411 the.research unit is eonsulted-coneerning several

options that ekist.
s

-The.problemcan be studied under more carefully
< .

controlled conditions, modification can be-made within the-- present

seeting,'or-the procedure'ican be tried with ajifferent population.

The research unit assilats
i

in:making these judgements, in caperation

with the classroom and paretitadviaing vnits. The staff, of the

research unit is composed.o1 profepsionals trained in linguistics,

specigreducation, psychology as well as several research assistants
,

who'carry out the actual data collection.

Ttie Kennedy CenterEXperimenpalchool,in which1 the project is
N.-

located provides a superoydinate adminietrgtiVe strUcture The

ti

director 'and her staff are responsibleforarranging Eranspottation

'and food services as well as coordination and execution of the many

administratiVe respohsibilities and details of a prOjeet of.this size.

Their assistance during' the past-year has been extremely valuable and

because of their effort the classroont advising and research

units have been able to function efficiently and concentrate ou

primary objeetiveit

4
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Physical Setting and Children

General Physical Setting

The project has been lopated in the ExperiMehtal SchoOl,of

the John F.. Kennedy' Centerjor. ResearchOn Education and Human.

Development.,,,Peabody Coll.ege Naahville, Tennessee for the past,
t

three years. This year the project has expanded to three class

rooms and additional research space. Figure 3 preaenta a

schematic of the .physical setting.- As can be seen in this'figure

the preschool and toddler classrooms are adjoining while the infant

room is sepltated by the parent reception area Each classrOom

has an observation area so, that parents, staff and visitors have

go,

access to the classroA Each classroom has aCcesito the outdoors'

inclUing a play ground located to the north side of, the building
.

within easy reach of all classrooms. Locatedon the same floor

are ample experiMental and testing areas as well as spetial purpose

rooms such as the kitchen, gymnasium conference and first aid

,rooms. EaCh area is properly equippeefor a presChool population.

Population &scription

The infusion of title 4-A funds has alloWed'not only for a

significant increase in size but fora significant shift in the

nature.of the population of parents and children served by.the

project. 'Originally we were,able to'serve.only-delayed.and
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nondelayed children whose.parents could provide transportation

to the center. Title,4-A monies were intended to provide services

'for loW-income children which has allowed the inclusion of an'

entirely new group of children. We chose'to contract with the

Department Of Public:Welfare to support approxlmately two-thirds

of the children in the program'so we could continue to include a

number of delayed children whose parents' income was over the

specified guidelines. We felt it was unfair to exclude these

children from the program because klimited number of facilities

cuistehtly exist the comMunity for the education of these

youngstets and theie families. Consequently, our populatioh can'

be divided into four basic groups: '1) low-income normal

developing' children, 2) low-income developmentally delayed

children, 3) middle income or above normally developing children,

4) middle income or above developmentally oillayed.childreno The

population has shifted frqm dicotomous groups of delayed and

nondelayed children from similar economic backgrounds to a group

of children representing a contituuMi.of developmental and

economic levels.
p

Table 1 presents demograOhic information concerning children

who have been in the infant, toddler, or preschool units fOi..at

]east six months. As children enter the project they are assigned

to one of the classroom units and the Cattell Scale of Infant

Intelligence or the Stanford-Binet (Form L-M) is sdmiuistered. IL
F

.possible each child is tested on subsequent occdssions to keep

the descriptions allowed by these measures current. However, for

19
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several reasons, tandardized measures ate not used as criteria
r .

by Which the effectiveness of the. program is evaluated. First,
. .

as tiaywood (1971) and Baywoodand Filler (in press) have pointed

out standardized measures of intelligence May provide relatively

good predictions of academic achievement.hOWever,.the prediction

of academic success is not the goal of our project. Second the

unreliability of infant intelligence tests is widely accepted

(Gallagher & Bradley, 1972; Stott 6c,Ball, 1965) and this unteli,

ability is probably comPounded when testing developmentally delayed

children. *Third, the project has no'nonintervention controf group

thei-efoiehs,basis exists for comparing gains, made byour children

until they reach first, grade.
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'Description of the Major Components-

For eae'of presentation-the project has been'divided into

four basic components: classroom, parent advising, deMonstration

and student training and research. In the following sections the-
. ..-#

opetatiOne prOcedures, activities and staff roles for

each componeht will be discussed.

Classroom Component

The classroom component provides educational-inter4ention services

on a four-day-week two classes per day basis. The morning group

`attends Monday through Thursday from 9:00 AM to 11:30 AM and the

afternoon group -attends'the same days from 1:30 PM to 4:00 PM..

Fridays are reserved for in- service training, material and methods

development, and program evaluation and revision. The-daily

schedule of each unit adheres to a different format. Them are

four gerieral goals which underlie the various classroom units.

The four goals are:, 1) to meet individual needs of the children

Orough objective-based programming and training to reinforce
%

and maintain the appropriate cognitive, social, linguistic,

and motoric behaviors presently within each child's repertoire

3) to. introduce and.shape new and necessary cognitive, social,

linguistic, and motoric behavior to become0'part of each child's

repertoire and 4) to aid parents. in buildiag and maintaining'necessary

self-help skills. During the.sUmmer semester of this year renewed

emphasis was placed on objective based education. ,The more general
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goals, previouSly listed; were refined to behaviorally specific

objectives with attendant criteria. Prior to using these objective

based actiyities in the classroomiAhe teachers planned'fleXible

prop,rams for presentation. At the end of each day the teaching Starr.

evaluate the success of each activity based.ou whether or not

the objective was met. If the objective was not me( an analysis

is performed to determine if teacher behavior, programmed presenta-

tion, or material suitability could be "modified to increase the

probability of success in the future.

Each of the three clasaroom is staffed by a.teacher with either

a Master's degree or Bachelor's degree'witfi certification in Special..*

Education,' and an assistant teacher.. Parents and kactfcum students,

who operate under the direction of the teacher, constitute an

additional part of the'Classroom staff. The classroom coordinator.

functions across the4hree classrooms toe that activities are

coordinated, children recruited, program assistance is provided or

'the teacher, and-evaluation is implemented at all levels.

The infantraassroom has approzimately ten children enrolled

in the morning program and ten enrolled in the afternoon program.

Depending uponthe age needs of the child and the wishes, of the

parent, the baby may attend on a regular basis all day, haff-day

or once a week: Babies, or children in this unit range in develop

mental age from approximAely three to 18 months. The chronological

ages of the children range from approximately three to 30.months.

These children are predominately delayed.' ,The specific goals of

the program in rei4ion to the infant unit are: 1) the creation
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Of individual ptograms to develop the child's competencies in the

areas of sross'motor skills fine motor skills, senSorimotor

self-help and social skills, 2) the operationalizatiOn and empirical
g

validation of. such concepts, as Causality, theans-end object perManence,

imitation and fundtional usage, 3) the development of a library of

Video tapes'of infant behavior to be used fur research teaching

and parent training and 4) providing each child with certain

prerequisite forms of behavior necessary for adaptive functioning

in the toddler unit:

Due to the nature of the programming and the age of children

served by the infant unit, the daily schedule remains pUrpoSefully

flexible and adaptive. Each child's.program includes work in

sensorimotor, gross and fine motor, social and self -help skills.

Typical intervention periods run., from three to five minutes followed

by rest or free play with a variety of stimulating toys and-equipment.

The total amount of time spent in direct intervention Variesmithin

and °cress infants dependir4, on the:complexity and difficulty

of the daily program and the child's interest and

The toddler classroom has 15 children enrolled in both the

morning and afternoon classes. Approximately half of these children

are developing normally while the'others exhibit deVelopmerital

delays. Children in this unit range in developmental age from-

approximately 12 to 40 months while chronological ages range from

approximately 16 to 45. months. The specific goals for this unit

are to provide each child with: 1) daily group or individual

language training, 2) individually programmed gross and fine motor
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activitle'S, 3) the opportunity to engage in self7direCted

activities, A) a:cOnsittent environment which is established. A

And maintained through the application of contingency manage.ment
ti

techniques, 5) opportunities to develop appropriTate cognitive skills

SUch,as labeling, problem Solving, and concept formation, and

6) adaptive skills necessary for entrance into the preschool unit..

The Toddler unit intrciduces the child to a more structured

-time schedule which is intended to help provide consistency in

the classroom environment. A typical USE of the daily activities

for children included in the -Toddler unit is presented below.

Apening Group Time Morning 9:00 -9:15 Afternoon '1:30-1:45

1. Seat children in chairs.
2. Soy "Hi" to each child and elicit a response--"Hi," wave,

eye:contact.
3. Sing songs.
4. Practice motor imitation, e.g. touch feet, clap hands.
5: Have 6ildien push their chairs to ,he tables.

Puzzle Time Morning 9:15-9:30 Afternoon 1:45-2:00

1. -Scat children in their chairs.
2. Give each child a puzzle.
3. Prompt child to remove pieces.
4. Prompt child to repLace pieces.
5. Prompt child to return puzzle and get another.'

Programs Morning 9:30-10:45 Afternoon 2:00-3:15

1. Each teacher takes her first group to the assigned area and
begins work on the program.'

2. When the first groupis finished, tell the children they may
play; find the children in the next group, take them to
the assigned area and begin on the program.

3. Continue with each group on the schedule until all children
have been through the program.

Free Play Morning 9:30710:45 Afternoon 2:00-3:15

(For children when not involved in a program)
1. Tell a child to find a toy--prompt if he doesnot or

suggest an activity -- slide, boat., housekeeping,
2. .Move around the room giving attention to each child.
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Gym.Time or Outside Morhing 10:45-11:10 Afternoon 3:15-3:40

1. Announce; that it is time to put away toys' and go to the
gym.or playground.

2. rrompt children to pick up Loys,nn&put them away.
1. 'have children gather at: door.
4. Wen leaving the room have one teacher go first, one-tcaeher

help non-walliers, and one teacherCheckflo make sure that
all children get .to the gym. °

Activities in the Cym or Outside
1. Riding tricycles and any non-pcdal 'toy§
2. Playing with balls
3. Jumping and rolling on mats
4. Running
5. Gaffes Ming around the roses),

JuiCe Time Morning 11:10-11:20 Afternoon, 3:40-3:51Y

L. Seat children in chairs.
2. Elficit appropriate responses from each child before

giving him juice.-
3. Take. the cup when a child is finished.

Closing Group Morning 11:20711:30 Afternoon 3:50-4:00

1. Sing songs.
2. Practice motor imitations.
3. Beginning at one end ofgroup instruct each child in titre

to say'good-bye to the child seated next to him.
4. !lave, children sAy good7byetogether.
5. Well children to \get their coats.

As in the toddlerxlaSsroom the,-preschoot unit has approximately

'15 children enrolled iTboth the morning and afternoon claSses. Again

approxiMately half of these.youngsters arelunctioning within the

normal developmental rang; while the remaining children, are

fUnctioning significantly below their expecttd developmental level

in several critical skill areas. 'Children range in developmental age

from'36 to 45 months and chronological ages range frOm aPproximately

36 to 60 months. Tice specific goals for this unit are to provide

each child with: 1) the opportunity to del/lop ;Pre-operational

cognitive skills, 2) opportunities to further develop and refine
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More difficult self-help skills, 3) opportUnities to develop

increasingly independent task behavior without teacher supervision

or continuous reinforcement, 4) opportunities to correctly

articulate two word phrases and 5) certain prerequisite or,useful

early elementary education skills.

In an effort to assist the child in developing realistic

adaptive school the Preachool unit provides even more of a

supportive'time enviroinment than eithel; the Infant or ioddler units.

A list of representative daily activities is presented below.

Opening Group Time Morning 9:00-905 Afternoon 1:30-1:45

1. Children get rugs and seat themselvesin a semicircle.
2. Teacher greets child seated next to her and requests that

child greet the child next to him by name, continue until
everyone is greeted.

73. Activities for this period include felt board, matching
games, discrimination exercises, and imitation songs or
games.

4. Children are directed to appropriate small group for next
activity.,

Language and. Concept Training Groups Morning 9 :15 -9 :50. Afternoon 1:45-2:20

1. Each child attends two small group sessions during this
period, a language and a concept training group. Usually
the group composition is the same for both activities,

2. Activities include: matching, discrimination, ,naming and
imitative tasks.

Snack Time Morning 9:50-10:00 Afternoon 2:20-2:30

1. After each child had put away his materials from small
group activity, the snacks are brought to the table.

2. An appropriate response is elicited from each child
0 ' before he receives a snack (i.e. labels food correctly).

Story Time or Quiet Games Morning 10:00-10:20 Afternoon 2:30-2:50

1. After finishing their snack and helping to clean up, each
child is allowed to select a toy for a brief period of
free play.

2. Children are offered opportunity to use toilet during
this period.

3. Children sit together to hear a story dr play 11 game.
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Outdoor Play or Gross Motor Activities Morning 10:20-10:50 Afte.rnoon.2:50-3:20

1. Children line up to go.to playground, or to gym.
2. Activities outside include: play on equipment such as

,swings, play in 's'andbox, or simple group gameq.
3. Activities in gym Include: trampoline, movement through

obstacle courses, relay races, simple exercise and games.

Art or Fine Motor Activities Morning 10:50-11:15 Afternoon 3:20-3:45

1. After returning from previOus activity, children are
directed to chairs.

2. Children are given various activities designed to develop
fine motor coordination.

3. Activities during this period include: str41.Ag beads,
placement, of pegs in pegboard, painting or drawing
and use of scissors.

Closing Group Time Mornihg 11:15-11:30 Afternoon 3:45-4:00

1. Review days activities.
2. Sing songs or'play'imitation games.
3. Say good-bye.

The daily schedule provides opportunities for children to

participate in a variety of activities and social situations. In

each type of activity the response expected of the child is based

upon'the child's competencies. In the large group opening and closing

times, when motor imitation and following dfrections are emphasized

through the use of action songs, the teacher attempts to individualize

the commands according to each child's capabilities. The small

.groups-offer an opportunity for grouping children together on the

basis of their level of functioning. Children who 'need programs

in receptive vocabulary on the same level of difficulty are grouped

together. Placements are flexible however, so that if one child

makes faster progress than another that child may move to a.different

group. If a particular child needs individual programming in a

particular area,he will be given individual work and moved into

group when his level of performance makes that possible.
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Parent Advising Component

so

In SelleMber, 1972 a,parent.training systsim was formally

implemer4ed within the project. Before this time parent training

1

was conducted on an informal basis and Carried out by resea chers

and teachers. However, wtth the adiient of the parent advisi g

component, staff were hired whose primary responsibility was the

provision of educational and social' services to the fanillies of

1

.
,

,

childrenlinvolved in the 'classrooms.
.

lassrooms. Although; the three parent'

advisers;were.all atJeast bachelor's level, none had been trained

in special eduCation,'sotial work,lbehavior modificatign oilparent

Consequently', this new staff was provided with'exten-

sive in-Service training in these 'domains. In additipn to the

c
parent advisers, one full.-time social worker was.hired, to serve

tisa conSulLant to the parent 'advisers and .to assume responsibility

for families in need of substantial social services.

The primary goal of the parent.advising.component is to provide
4

a system of training for parents which will enable them to serve

as effective educational change agents with their thildien.. Emphasis

is placed'on teaching parents behavior,Modification echniques

which can be used toinstrudt children on a wide variety of tasks.

Rather than focusing on behavior control or management).a Jilts been

most often done with parents,' the training has focused on developing

behavior shaping skills (e.g. breaking a task down into small. steps).

A secondary goal of this component is to teach the parents to

be edUcated consumers of the services either educational or social
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provided for their children. Emphasis is placed or educating
, .

parents as to the .needs. of their children 'and bow to evaluate'

whether the needt are being met. Parents have, forexample,

visited one of the local schools. designated for trainable level
a

children and then discussed the kinds of activities they saw being

conducted with,the children. and whether o- noOtheylelt,this 1,

would be appropriate for their child. Literature on programs for

delayecichildren is available for parents aud.gi'oup meetings are

.

spent discussing
A
normalization-,atialthe types of community.'cluinges

necessary to make this a reality. The parents have been kept

informed of the'faerat funding situation and how,this might effect

thit-childas well as how they can have a voice in determining

how funds :shall be. allotted and spedt. In essence, the parent

advisers have attempted -to give the parents ihe information

necessary for them to Mobilize as a citizens, group concerned

'about_the opportunities available to the handicapped children.

Finally, by.the middle of the first year-of operation the

parent advisers realized the necessity of exploring, with at
.

least;some families, the impact of:having a delayed child. That is

the parent advisers realized they needed skills other than behavior

modification techniques in order to deal effectively with families.

k

Presently the parent advisers are being trained in communication`

andlistening skills by a counseling psychologist. An eventual

goal is to train the parents themselves in these skills so they

can more effectivvdy deal with their various feelings about having

a handicapped child as well as crises centered around the delayed

child if they arise.
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.The(parent.advisers assume five major responsibilities in
4,

relationtO the goals previously disCusapd. First., the parent
e "

,adviiers are responsible for trainink of parents in
.

behavior modification techniques as applied to.the teaching of

language, motor, selfThelp, Cognitive and behayior management

.skills. Second; they assume responsibility, along with the social

worker, for insuring that families have acquired any social service

assistance that is nece's'sary. This incltides arranging necessary

transportation for medical visits And-trips to pick upfoOd stamps,

acquiring clothing and shelter for the.fAmily'and arranging'

protective service for the children if necessary. Thirds parent

advisers'are also responsiblelor insuring that classroom training

programs are carried over intp the home. Home visits are generally

.made every four' to .Six weeks, particularly if a parent.gannOt

come into the center: Telephone contacts.are often maintained nn

a weekly basis. fourth, parent advisers, in their contact with

Parents, are resnonsible-fOr fostering the parent's confidence in

their ability to become the instrumental changeLagentin their child's
, .

environment Rather than serving as dispensers of knowledge or

"experts", the\i)arent advieers,serVe as teachers and are responsible

for structuringtratning such that parents acquire the necessary

skills for dealing effectively with their children. Finally, the

parent advisers act as resource persons for the parents in terms

of educational materials and current research in the field of mental

retardation.
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During the first year of operation, the parent advising component

shifted from exclusively groUp based form of parent instruction

to a combination of small group and individual instruction. The

families primarily served within the educational system have

,developmentally delayed children. Generally mothers of delayed

children have been requested to spend at least one morning or

4

afternoon a week at the center. If a child's mother worked,

she either came in on her day off or if this was not possible,

home visits were arrOged.

Mothers were, trained in four major skill areas which correspond

to'the classroom curriculum areas.. These areas were language;

cognitive, motor, and social' development. Depending on the

developmental level of the child, the mothers were.generally

involved in one or two areas at a time. For mothers with children

in the toddler and,preschool units primary emphasis was placed

on language. For mothers of children in the infant unit primary

emphasis was placed on cognitive development and focused, more speci-

fically upon the sensorimotor curriculUM and imitation skills. Each

of the skill groups met once a week.

The social development skill group was divided into two areas:

self-help skills and 'behavior management. The self-help group
I

focused mainly on spoon feeding and cup drinking with the infants,

toilet training with the toddlers, and dressing with the preschoolers.

Initially, mothers working on these skills met in small groups with

a parent adviser but later met with a mother who assumed
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responaibility for training the other mothers. The group vas used

to target behavior, discuss training strategies and evaluate data

in the''form of weekly probes collected by the mothers. In addition

tohe group meetings mothers conducted demonstration sessions for

the trainer and themselves.' Thdse sessions were used to evaluate

the mother's effectiveness in following program piocedures with the

emphasis on the improvement of shaping skills.

The behavior management group generally contained equal

numbers of mothers of delayed and nondelayed children. Problems

in home behavior, such as tantrups and toy throwing were the

general focUs. Each mother targeted the problem,,colledted data,

and intervened on one inappropriate behavior at a time. 'The

group meeting time was spent dvAluating the success of the

intervention and discussing "discipline" in general.

The motor Aievelopment skill group met once a week witha parent

adviser and was also divided into two major areas. Motheks in the

gross motor group worked primarily on either walking (infants) or

climbing (toddlers). Group time was,used to target behavior and

discuss teaching strategies.', Training sessions on walking were

conducted by the mothers each time they were-at the center.

Demonstration sessions on climbing were conducted weekly and

evaluated by the parent adviser. Mothers in the fine motor group

workci primarily on skills sUch as buttoning and lacing. The overall

structure of training was the same as for the gross motor group.

AP
The cognitive development group met once a week with two parent

adliisers and primarily involved mothers of infants. The parent
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advisers were responsible for explaining the classroom sensorimotor

curriculum to the mothers and demonstrating' the procedures for

training in.the various areas. Videotapes Of teachers conducting

.training sessions were also.employed. The mothers conducted

training sessions with their infants at least once weekly'at the

center with the parent advisers acting as supervisors or trainers.
,

Infant mothers' group meetings were also used to discuss other

classroom programs and,general principles of growth and'development.

Infant mothers were involved in classroom activities each time

they came into the center.

The language. group met once a week and iniluded the majority

of the mothers of, infant, toddler, and prxschc.11 aildren. The

first half-hour of the meetings was set up as a gcneral forum

with the classroom coordinator discyssing general classroom

procedures and programs with -the mothers.- During this time

relevant films, videotapes and written materials were discussed

or presented to the mothers.' After the general forum the mothers

went to one of three, smaller groups depending on the developmental

level of their child. These4roups were functional/receptive,

imitation/expressive, and syntax. These areas corresponded to-

.

the target training areas of the classroom language program.

The model used to teach the mothers how to conduct home training

sessions was a replica of the classroom program.- Videotapes of

laboratory training sessions were used to demonstrate teaching

strategies in the areas. Mothers worked with their own children

in groups of two.' These sessions were supervised by the parent

advisers ar.,, where appropriate, by the speech pathologist.
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During tife dummer a pilot language program was initiated in

which mothers carried out language training in the claSsroom.

Three days.c. week mothers and parent advisors conducted supple.

mental classroom language sessions. Mothers worked with the4r

own children and also with other children. The goal of the pilot

program was to better coordinate the classroom and home language

training pfograms as well as to provide better feedback to mothers

concerning the implementation of the language curriculum. Eventually

wt. hope that mothers will be able to train new mothers in the use

of the language training program.
f

Supportive social services Were provided to all families in

the project who required them. Since the majority of families
, .

with nondelayed children and some of the families with delayed

Children met low-income guidelines as established by the Tediessee

Department of Public Welfare, social service demands were substantial.

Iach parent adviser and the social worker carried a case load of

approximately 20. families. They. were responsible for, providing

home visits and social services to-these families. If the

family unit, had children not enrolled in the project, the parent

pclvi'Sers were responsible for insuring that these children also

acquired any needed services.

In general, an attempt was made to provide preventive rather

than crisis intervention social service.. For example, mothers

were encouraged to take their children to public health clinics

for regular medical check-ups in addition to the check-ups which

were provided during the summer by a medical, team at the center.
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Similarly dental and eye check'-ups were arranged for all low-income

children enrolled in the program. Consultation with protective

services was Conducted whenever child neglect or abuse was suspected

In cases wherefchildren were in Mater care, but 'return to t4 home

environment was likely, the parents as well as foster parents were

involved in the project.
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Demonstration and Student Training Component

As noted in Figure 3 each claasroom has observational facilities,

consequently we can acco5oodatfHvisitors during the entire time the,'

classes are'in session-. During the past three years visitors

have ranged from interested parents to the aovernor of Tennessee

and a United States senator. The staff attempts to provide an

orientation for as many visitors as possible but because of

resources. we cannot accommodate all the requests for viewing the

project. The staff views the demonstration capability of the

project as an important function especially for those indiViduals

directly engaged with intervention ProgramsNfor low-functioning

children. Although many programs for low-functioning children

exist in the country, most professionals would question the

adequacy of these programs. We feel that demonstration of behavior

management, educational programming and effective integration of

delayed and nondelayed children in a somewhat traditional classroom

setting may often have a more profound effect thanyards ofreports

and'tons of data. Consequently, we intend to keerthe projeCt

open to as many relevant visitors as possible. Parenthetically

the staff often benefits from the questions, observations and

comments offered by our visitors.

Student Training 1 4

Since the,inception of this projeCt, students at all levels

_oUtrainitig have been included as a necessary pari of the project.
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Only through the use of practicUm students' can we possibly carry

out the individual programming used extensively in each of the

classrooms If one is to rely heavily on students, one must be

prepared to provide functional training and aback up resduroe
k

system.- We have spent much time and effort in attempting to

generatean effective in-service or preservice training program '

and a subseqUent support system for the students placed in the

classrooms. We have not only. been concerned with training-a

student to Operate'effictively Within our prOgram but to develop

procedures,Acontent, resources, educationil strategies and behavior
rP

management techniques that will allow students to operate as

effective teachers in other settings with a variety of children.

To this end we have employed the training,program outlined below.

As discussed in the reports from Years I and.II, the student

training has evolved through several phases and 'during this year

we continued to follow the basic-procedurestoutlined in the,year II

report. An in-service training program is presented covering the

areas of: the structure of the project, behavioral objectives,

behavior control techniques, classroom procedures, and practicum

goals. The student,is given a pre'test before the in- service

training and a posttest following it in order to ascertain whether

the material covered has-been absorbed by each student.

Once the students are placed in the classroom they have two

11,
basic responsibilities. First, they are to act as assistant.

teachers in implementing-the daily classroom program and second

they have to collect and use data tp develop specific training,
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programs for an individuaLchild. After completing the data

collection, the student must analyze the data and write an

evaluation'of,the program.

During the tinte the student isin the classroom, the teacher

provides as much monitoring and feedback as possible; however,

this.system has not been 'completely functional'and we are

anticipating some basic changes.in the student training for

Year IV,
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Research Component

The research goals of this project are ambitious but the

problems that confront us are enormous. We no lOnger consider

It'acceptable to place children in institutions or even to provide

only custodial care in community based programs. In fact many,

of us are critical of those programs which haVe as their only

goals and objectives, teaching loW4unction children self-help

and busy-work skill's. Surely these children have limitations but

we have only begun to explore the possibilities that (vist in terms

of their postible developmenkal progress. Our superOrdinate

research gOal. is Co develop educational programs that

maximize the development of this hetergeneout group of Children

in all critical domains of behavior. Specifically we have three

major areas of research: language, cogniticin, and parent training.

Within these' areas studies have ranged from investigations of

specific variables in a controlled laboratory setting to examinations

,of the effect of a training program on a large numb'er of children.

Summaries of the research conducted in the project during the

third year appear below.
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Sensorimotor Research

This section of the report provides ajlrief description ofthe

sensorimotor research projects which have been conducted during the last

year. As indicated in the.Introduction.our approach to the study of

this early human development has been influenced primdrily by the work

of Piaget and.his collaborators. From the perspective of the development

model, later complex forms of behavior are dependent upon'the acquisition,

of a repetoire of skills achieved early in the developmental sequence.

Although Piaget has provided a detailed-Aescriptioh of the achievements

which occur during the sensorimotor period, behavioral specification

of develdpmental steps is far from complete.. Current, assessments

Aexixed from Piaget's theory haveifox the most part, only indexed

terminal states and large intermediate steps rather than measuring

a continuum of development-with respect to major areas such as, object

permanence, menns-end and causality relations and the construction of

space. In addition, there has been a tendency to neglect the evaluation

of the effe'fts of situational factors, such as materials employed

and social context upon child performance. The studies described in

this section were addressed to the above considexations. These investi-
.

gations are viewed as4nitial attempts at providing a more precise

specification of develdpments in the sensoiimotor'period with the

ultimate goal of establishing effective training sequences.
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Study of Sensorimotor Development in Young

DeVelopmentallY,Delayed and'Nondelayed Children

C.., Robinson, G. Chatelanati S. Spritzer, M. Robertson and ii. Bricker

Recently a great deal of interest in Piaget's descriptions of infant

development has been evident particularly in the early intervention Literature.,

SeVeral assessment scales based upon Piaget/s writings have been developed

such,as the Infant Psychological Development Scale (Uzeris & Hunt, 1966)

and the Albert EinsteinSedlea.of Sensorimotor_Development (Escalona &

Cormanp .1969) A particular advantage-which we see in the Piagetian descriptions

of nensorimotor development is the detail which they provide with respect to,.

'developmental sequences. The Piagetian based scales are assumed to be ordinal

in nature and potentially offer an outline of the requisite skills a child is

likely to need in order to demonstrate a particular behavior. In addition they

offer a programmatic sequence which may be empiricely evaluated.

Our in the area of sensorimotor development has focuaed on the

e,Yaluation of an assessment instrument which we hope will enable us to index

the sensorimotor abilities of both delayed and nondelayed children. In addition,

the assessment instrument may be used to monitor'the effectiVeness of the

clasaroom activities designed to facilitate the development of sensorimotor

concepts (erg.,object permanence or means-end relationships) in young

developmentally delayed children.

The present investigation represents an initial effort to develop a

reliable assessment instrument of sensorimotor development which can be

administered quickly. The subjects in this investigation were 54

children enrolled in the project. Thirty-nine of the children

were identified as developmentally delayed (intelligence quotients below

80 on the Cattell Infant Intelligence S'cale or the Stanford Binet). The remaining
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15 children were clSisified as developmentally nondelayed and had

scores of 95 or above on the Cattell or Stanford Binet.

lve:sensorimofoi assessment consisted of 31 items from the Infant

Psychological Development Scale (Uzgirie &aunt, 1966) and the Albert

Einstein of Sensorimotor Development (Escalona & -Corman, 1969).

Items adOpted from these scales were selected to represent three major areas

ofsensorimOtor development; object permanence development of means-end

and'causility relationships, and development of spatial relationships.

The; items_ in their respective category are:

Ofiject Permanence AssessMent
/

1. Partial displacement made by moving e'cover from a partially
!hidden object. This is scored as a pass only 'when the child
,moves the screen in order to get the object.

2. Single Visible displacement when only one cover is used but
the object is completely hidden from view. Child must take
the object when it is uncovered.

3. $ihgle visible displacement using two screens (coVers) with
vlacement of the` alternated in a randompattern. Can
be used to detect position preference:, and othei position

.strategies..

4. Sequential visible displacement through three screens which
makes any of the three positions poslible on any trial and
and can be used to differentiate last found from last seen
strategies.

r

Invisible displacement screen ip which the hand'is closed
keeping the object from the view of the child as the place-
ment is made.. This item can be used to differentiate children
who have laet seen strategies-but who will not search system-
atically when the situation becomen perceptually ambiguous.

6. Invisible 'displacement through two identical screens which
can be used to further differentiate children who search
systematically from those who search in an-ambiguous situation'
but repeat an error or two in the process.

7. Sequential invisible displacement through three screenpihich
'.simply adds complexity Zo the invisible two screen it en'.-
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9

Meats-Ends Aiseisment

1. Child shifts psitionSto obtain an object that is

2. Child a.stting attached to an object laying
Or other horizontal sUrface.

3. Child pulls a-pillow or cloth to reach'an object laying on the
pillow or cloth

out of reach:

on a table
Arz,'

4. -dhild removes or detours around a transparent obstacle, to obtain
an)object that is otherwise in reach.

Child pulls a string attachidNto an pbject that is, beside the
child and requires vertical movement of the string to get the
object.

`6. .When an object is held 'about ;four or five inches above a pillow
or cloth, the childAttemptsto get the,object by direct reaching,
gestures, or verbal request' butdoes,nopmll on the pillow or
cloth.

7. Child uses a stick or other tool that is in reach 'to obtain an
object that is out of reach.

Physical .causality Assessment

ti

.* 1: Child examines a demonstrated\mechanical toy but does not aqempt
toeither manually reproduce tie action or activate the toy.

2. Child makes the toy work manually, rather than through the
the windup key or other activatinipMechanism.

3t Child searches for and touchesadtivating mechanism'but is not
able to make the toy operate.-

use ok\

,\

4. Child is able to operate toy using the activating mechanism after
given a demonstration :of the activation process by the tester.

.5. Child activates mechanism so the toy operates properly and he
does so without demonstration.

6. Child demonstrates fore'Sight by being able to put a string of
beads into a tall narrow container by adjusting the beads prior
to'insertion.

7. Child demonstrates foresight by discarding solid ring in a
seriation task after having placed several rings on a seriated
sequence post.
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Tracking and Spatial Relationships AssessMent

.- Child turns and focuses on, an object held outside his visual
field when the object (rattle, bell, etc.) makes noise.

. Chlld looks to other end of au-Opaque screen when a Slowly
malving object which he was tracking is passed behind the screen.

3. Child follows-the trajectory of a rapidly moving ObjeCt to its
pqnt bf disappearance and then moves to look for it.

Child places a number of objects in a container and then turns
the container over to _remove the contents when the container
and object are'presented. If child does not 'do this,spOntaneously,
pretent the.contsiner with the object in it '3o the child, but do
not pe*ait him to see this being done. This may also be done
with a pellet and small bottle.

5. Child 'permits an object which has prolonged,. activity to execute .

its action independent of his assistance (i.e. allows. friction

toy to roll. along floor), after E demonstrates the toy's action

several times.

6. Child permits a friction toy to roll down an incline plane.

7. Child moves his entire body (creeps or walks around a barrier)

and retrieves a visible object, The object should be :placed in

a location so that the shortest route to retrieving it-would-

be to move in the opposite direction of the object's loCation.

. Child move around a person oranother barrier 'o obtain an
object re oved from his visual field.

'Child succe in placing at least one'nested cup into another.

10. Child can move around barrier that blocks him on'three aides.

11. Following a demonstration of pushing an object through a tube
With a stick and retrieving it at the other end, the child
sights object in tube, pushes it through with stick and moves
to opposite end ,to retrieve the toy.
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Each child was tested individually in at least three sessions of

approximately 15 minutes each. Three trials were given for each item, and in

order to pass an item a child had to demonstrate the crater on behavior on at

least two of the three trials.- An experimenter and observe independently

scored the child's responbe during all sessions. Praise and physical contact*

such ai hugging,were used tp maintain the child's behavior. Each child was

presented with the items on each scale until he failed five consecutive items

or completed the scale. Four people participated in the administration of the

assesapients and'all possible experimenter - observer combinations were used.

Inte/ry4rer, split-half and test-retest relabIlity estimates were obtained

for the/assessment.

agreement Of the two raters summed and averaged across subjects who received

that item. Piese values ranged from .82 to 1.00 with a mean of .99. The

Item interrater.-reliability was based upon the percent

split-half reliability analysis was based upon the first observer's scores for

each item and Involved a comparison of.odd versus even numbered items, as the

items are presumed to increase in difficulty within each scale. The split -half

reliability estimt. was .94. The corrected estimate using the Spearman Brown -

)

prophecy formula .ts .()S. This cefficient of.relltbility suggests that

a shortened version of the scale, which consisted of half of the items,

could be administered in cases where a screening assessment of a child's

sensorimotor performance is desired.

A Pearson product moment correlation of .96 (p<.001) was computed on the

total test scorefor two administrations of the sensorimotor assessment with a

subgroup of nine delayed infants. The administrations occurred approximately.-

three weeks apart. It shoulde noted, that this represents the stability

% of the assessment for only a portion of the population with which the .'

test has been used in this investigation.
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Correlations between sensorimotor performance scores and the

demographic variables mental age, chronological age and intelligence quotienta

were obtained for the del4yed and nondelayed groups of children. The obtained

correlations between, the sensorimotor assessment scores and Ce6Cand MA were .82

and .92 for the delayed and nondelayed children respectively (all cortelatlons

were statistically reliable p<.001). The correlation betWeen sensorimotor

performance and IQ was not significant for either group. The relationship

between sensorimotor performance and CA is shown in Figure 4. (It should be

noted that each point in the figure represents a different number of children).

The figure indicates that the delayed children eventually attain the same

level of pexformatice as the nondelayed children at approximately twice

the chronological age of the nondelayed children.

Comparisons by t teats were made of mean austorimotor scores for grown ,

of delayed and nondelayed children matched en MA at two age levels 13 to

24 months and 25 to 36 months. In neither case were the means significantly

differerit.

The results of the present investigation, inoluding'adequaie interrater,

split-half and test-retetit reliability,estimates for the assessment, seem to

suggest that this instrument can be emPloyed.to provide a reliable index of

the sensorimotor 'abilities of both delayed and nondelayed children. Ftiture

research will involve a evaluation of .the effectiveness of utilizing the

assessment to structurcand monitor classroom activities designed to facilitate

the development of sensorimetor concepts. Although a scalogram analysis could
t)

not be performed in this study because the sample of children assessed was

not equally distributed across CA and MA la'vels, the programming implications

derived from such an analysis would warrant additional research focusing on

the sequential nature of the assessment. A final research direction will

involve attempts to determine interrelationships between the various

areas of sensorimotor development.,
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The Objectification of Physical Causality

M. Robertson and W. A. Bricker

Piaget (1952, 1954) describes the objectification of physical

causality as one of the important achievements of the sensorimotor

period. Re depicts the infant' in the early stages of sensorimotor

development asqlttempting-to maintain or reproduce interesting

behavioral and physical consequehces by repeating apecifit gross

motor movements, such as waving his arms and legs, which prOduced

these' consequenCes. For example, an infant in a crib to which a mobile

(attached might observe the mobile moving as he rocks his body and

as a'consequence might increase the rate or intensity, of these movements

and also smile, vocalize, or manifest other signs,of pleasure. According

to Piaget., causality for the infant at ,this stage resides in environmental

consequencei to his own movements rather than being controlled by the

antecedent object stimuli. Thus the infant's'behaviof in this situation

Would be the same whether the mobile moved as a result, of the infant's

actions or was wound by another agent,.such as the infant's mother.

At the culmination of the sensokmotor perIod Piaget asserts that the

infant will have objectified and spatialized physical causality in

terms of complex control by environmental objects and events.

the case of the wind-up mobile, the infant would locate the key and

wind it in order to make the mobile rotate again. Piaget has also

described the intervening developmental stages with their representative

behavior.

This study was an attempt to determine if children can b..

differentiated in terms of their efforts to activate a set of mechanical
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toys which produced interesting spectacles. These manipulatiOns have

been categorized according to Piaget's description of the behavior

characteristic of successive 'Stages in the objeCtification of causality.

.Table 2 presents the recording format drawnfrom Piaget's discussion

which was used in the study.

Twelve children from the Project's classrooms were selected' for

participation in the study. Chronological age range extended from 19

to 43 months (mean=32.2) for the iivenondelayed subjects and from

25 to 69 months (mean=42.7) for the 4jeveadelayed subjects. The IQ

range for all subjects was from 44 to 144 (mean=89). Diversity

of MA and CA was sought to rrovide samples of behavior across the

developmental continuum.

The subjects were taken individually into the experimental-room;

seated at a low table, and presented with a. randomly ordered series'

of commercial toys which differed along two dimensions, type of

'

manipulandum and immediacy of result. The toys were classified

according to these dimensions in Table 3. Mahipulations required

of the subject were pushing, pulling or winding. The aCtion.might

occur simulataneously with manipulation as.with a simple pull toy, or

it might occur when the ManipulandUm was'released, as in the case of

the string on the talking farm, or might be'even less direct and

immediate, as with a wind-up car which must be wound, then set, on a

surface and released before it operates appropriately.

Each toy was preser'ted three consecutive times. In the first

presentation, the unactivated toy was set before the child.' In each

presentation the subject was encouraged to manipulate the toy, and

h'is responses were recorded by the experimenter and one observer using
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Table 2

Recording Form Used to Categorize Child's Redponses

to Toys Across Repeated Presentation

Response Categories Presentations

1 2

'Comments

Touches examiner's hand or

i

.object briefly after it
stops or is placed before him

Acts diiectly on object to
.

repeat spectacle - i.e.- pushes,

slides, rocks, shakes(not
nec. approp. scheMa)

.

Examines object (focus is obser-

.

,
vation).1.boks while turning
it over, fingers features,

. parts, brings to eyes,
manipulation of parts

Manually operates toy- pushes

.

or slides w /out releases
. Oides, holds on, uses part

to move whole,opens by hand
(intr. in whole toy)

Gives object'back to E. -

manipulates E's hand or
. returns object to be
reactivated

, )
Experiments in order to see

.

repetitive, variations on
a theme,.pleasure response
to novelties

.

Explores for a way toactivate
\

.

-

object = goal orientation,
Switches. methods when don't
work, frustration whack of
success, places toy approp.

Activates object successfully
. .

.

Allows object to operate
indepeLdently.after
having successfully
activated - removes

/
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Table 3

List` of Toys Classified by ManiOulandum
6

and Immediacy of, Response

m

jumping jack

Action pb pc

pull string to Oove immediate 11 11

limbs

.squeeze frog squeeze bulb-,frog delayed
jumps

-pound around push knob
. immediate 6

talking farm pull string'for sound delayed .11

clown in box push button.- immediate 11

bee pull string immediate 6

donald duck pull string delayed 7

battery truck 'push sr tch delay ?d 1

radio ( Wind knob apparent delayed 8

friction frog push (friction)

Mattel truck wind'(key disguised)

fire engine wind, (key apparent) delayed

walking fire wind (key hi&len)
engine

ei

12

7 11

10 11

9 .10

11

7

7

9

delayed. 4 6 7

,delayed 3 4 8 ,

6 5

grey mouse

antique car

wind (key removable)
.

pUsh lever

delayed

delayed

delayed 5 7

Sa ontaneous manipulation by child.

P
b

Manipulation is produced by experimenter.

De Manipulation is demonstrateety experimenter.
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the recording categOries in Table 2. In the second presentation

the activation of the toy was concealed from the child though he

was permitted to see it, in operation. Only one toy, the pull-tOy

fuzzy Bee, could not be presented in this manner. The procedure for

a.
activation was demonstrated for'the child in the third presentation.

Subjects were ranked according to the number, of toys successfully

activated on,'the first presentation by using weighted scores. The

weighted score was computed by figuring three points' for each

successful activation on the first presentation two points for '

activation on the second presentation, and one point for.aCtivation

on the-third presentation. SpearMan Rank Order coefficient of

correlation between these two orders was .89, indicating a high relation-

ship between successful activation on the first trial and subse-

quent trials.. There appeared to be no significant acquisition across

trials.

A Spearman Rank Order Correlation, performed.to compare the

frequencies of activation and use of alternative modes of manipulation

yielded a coefficient of -.65 (2<.01). This result is consistent with

the finding Of lack of learning pver The picture presented by

these data is of subjects typically confining their manipulation to

activation on toys with which they were successful and employing a

variety of alternative modes, including exploration for the appropriate,-

means of activation, in cases where they were not initially able, to 4

activate the toy. That learning over successive trials did not occur

indicates that the instrument is more sensitive to terminal behavior

than to emergent behavior, and suggests examination of the alternative

manipulatiOns as a direction for further investigation.
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computatiOn of Pearson Product Ednient correlation between MA

and weighted score and CA and weighted score yielc:e:d significant

coefficients of'.54 (p.(.01) between MA and the weighted scores and,

.65 (E<.05) between CA and the weighted scores. The correlation

between CA and MA was not significant (r=.37). Mese results

suggest that the complexity of operation,of the various toys

corresponded to a developmental progression. The nonsignificant

correlation between MA. and CA was the result of having wide MA

range but a restricted CA'range.

All but three nondelayed preschool subjects had received an

Administration of a modified sensorimotor assessment described else-

where in this report. This assessment,. which included.six'itemsn.

relating to the objectification of causality, yielded an overall

sensorimotor score which was compared to the weighted' causality score.
P

The Pearson, Product Moment correlation coefficient computed between

these scores, as .68' (j1(.01) suggesting a relationship between level

of successful activation of toys and overall performance on the

sensorimotor assessment. Since one section of the sensorimotor

assessment probes a similar form of causality behavior,'some relation-
,

ship should be expected.

The objective of this study was to determine if children can

-be differentiated in terms of their successful activation of a set of

mechanical toys. The results indicate that '-,hildren can be classified

along this dimension, permitting the focus to-be shifted now to the

manipulations executed by the child prior to or iM the absence of successful

activation as measures which might further differentiate the children in

terms of subsequent training routines.

54



Assessment of Means-End Behavior with Delayed and

Nondelayed Infant-I, Toddlers and Preschool Age Children,

S. Spritzer

The present study involved the administration and evaluation of the

means-end section of the project's Sensorimotor Assessment. "Several

considerations formed the basis for a separate evaluation of this scale.

One concern was to examine the possible relationships between the important

.areas of the sensorimotor period, such as object permanence,

spatial relation, physiCal causality and means-end development. Although

Piaget (1952, 1969) frequently-has discussed the sensorimotor development

in those major areas separately for heuristic purposes, he maintains'

that development in one area is related to development in the other

areas. The generation of hypothesis"ah7,ut the existence and nature of

these relationships seems to be an important deavor, as has been

pointed out in a recent study by Uzgiris (1973)1, Using the Uzgiris-Hunt

assessment instrument.(Uzgiris & Hunt, 1966), Uzgiris found significant

intercorrelations between achievements of spatial rel tions and the use

of means-end relations. These intercorrelations were found to Cluster

o.
into three age periods, supporting Piaget's stage delineations. Uzgiris

also showed that a step upward in object permanence leads the way for-
*

Means-end development when visible displacement with several screens is

involved.., One purpose of-the present study was to provide further

information on the interrelationships between the different.sensorimotor

-areas.

A second purpose of the present study was to determine whether
- _

responsps to the means-end assessment indicated an ordinal sequence of

j
the scale items. Information about the or inality was sought, in part,

\'".'



because of the implications for the test-teach strategy in training

. programs. KnOwledge of the child's popition in a developmental sequence

would potentially provide a basis for determining the appropriata

.
.

subsequent training sequence. In addition, a sequential analysis o

, .

responses would indicate whether specific items or groups of items,

assessed different levels of means- end.hehavior, from early forms of

behavior to more sophisticated use of intermediaries.

Finally; a third purpose of the present investigation involved the

compatison of groups of delayed and nondelayed children. This comparison

wa's intended to investigate the extent to Which qualitative and quanti-

tative diffetences existed between-delayed and nondelayed children.

Obviously, this hypothesis has implications for the teaching of delayed

children.. If tho same developmental pattern exists for both groups of

.children, then instruction would follow this sequence for both groups.

SubjectS were.47 InfantS, toddlers, and preschoolers. Thirty-three

of the children were identified as developmentally delayed (mean CA of 36.3

months and a mean MA of 20.3) and the remaining 14 children were

classified as nondelaycd (mean CA of 21.9 and a mean MA of 25.4).

' Atsessment took place in a secluded portion of the infant and

preschool elassrooms The child was seated at a table with the experimenter

seated opposite and an observer-seated to one side of the child. An

effort was made to interest the child in some toys before the assessment

was begun.

The means-end assessment consisted of.sevett ,items selected from the

project's-Sensorimotor Assessment: The child was asked to obtain an

object by: 1) reaching; 2) pushing aside a barrier; 3) pulling a
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0 ,
strin LotLzonta/ly;.4) pulling a string vertically; 5) using a pillow;

.-,

6) reaching for an object when it is held above the pillow, and 7) using a

stick.. Other scales included,in the project's Sensorimotor Assessment

were'also administered' to the same subjects.
t

Items in the means-end scale were.presented to the ,child in their.

assumed ordinal sequence. The scale was administered in its entirety

t

unles0 the child failed three consecutive items. Each-item was presented

three times and scored as correct or incorrect. Two of'three correct
p!

responses were necessary for an'item to be passed. , fhe experimenter

and the observer independently scored each response. Item utter- rater

.

!.efiabilities for the means-end scale were aboVe .92,

The evaluation of the means -end scale by scalogram 'analysis and

,item analysis indicated ordinality and content validity for the scale.

Green's index of consistency (Green, 1959) for the total group was ,81,.

for the delayed group .77, and for the nondelayed group .41 (.504,00

indicates* ordinality). The alpha reliability coefficient for the total

gro00 GS-N(76. -. Whets the more homogeneous delayed sample was' analyzed,

alpha was .81.

A significant finding of the scalogram analysis was that delayed.

and nondelayed children did not exhibit differ6nt developmental patterns.

This finding supports the hypothesis that delayed children seem to

follow the same developmental sequence as nondelayed children.

In examining the interrelationships between areas' of development,

regression analysis using the means-end score as criterion and spatial

relations, object permanence, and physical causality scores as predictors

indicated that the only significant scale predictor was spatial relations
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(25.01i. Since all but one of the means-end problems involved use of,

intermediaries, the regression analysis s ggested that spatial relations

development involving visible detour problems are related to the use of

intermediaries. However Uzgiris (1973) su g7ted that object permanence

may be influencing the deVelopmentpf both of these relationships at

this particular stage.

In summary, the investigation was designed to compar the means -end

perf.ormance,of developmentally delayed and nondelayed hildren and to

evaluate both the sequential nature of the means- d items and inter--

relationships with other areas of sensorimot. development. The

results obtained indicated that delayed nondelayed children did

nob exhibit different,developmental patterns with respect to means-end

behavior. In addition, the scalog am.analysis confirmed the assumption

that the scale represents an ordinal sequence. Additional research

shoUld include the development of a downwerd-extension of the means-end

scale as well as exploring the possibilities of using the assessment

procedure to*help build and evaluate effective training sequences.

*Ai
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Determination of Interrelatfonships Within a

Limited Behavioral Repertoire

R. Brinker and W. Bricker

This inveatigation.was focused on a set of repetitive self-stimulating

forms of behavior emitted by a young' developmentally delayed child. The

child, MS was 26 months old at- the time of'the study. When tested at

17 months of aie the child's MA was 7.6 months. A large portion of

MS's time bdth 'in the classroom and at home was spent flipping Plastic,

Lgures attached by a vertical rod to a playpen. A small spring was

located under each of the playpen figures which allowed either upward

or downward deflections of the figOres thus causing them to bounce.

When flipping the playpen figures MS frequently ground his teeth'and

sometimes emitted monosyllabic vowel sounds. The relationship among

,theqe three fopms of behavior were investigated byliihnipulating the

physical and social context in which such behaVior occurred. The

investigators postulated that if the effects of flipping (i.e. the

bouncing of the playpen figures and the concomitant noise) were.

eliminated then the amount of flipping would decrease. A second

hypothesis was that the number of vocalisations would vary as a

function of the presence or absence of another person. To test

these hypotheses, video tapes of MS's,behavior were made when:
A

1) the playpen figures were in the normal state (baseline) and

2) the playpen figures were taped/down so (hat flipping them did not

produce the characteristic bounce and noise. The child's behavior

was observed under the above two conditions both when-a person was

present in the experimental room and when MS was alone in'the

experimental room. Two independent observers recorded the number of

59,
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flips, vocalizations, and teeth grinds from the videotapes. One

flip was counted, each time MS touched and released a crib figure.

The frequencies of vocalizatiOns and teeth grinds were also counted.

The three forms of behavior were observed in two sessions of 24 minutes

each, i.e. 12 minutes with the crib figures taped down and 12 minutes

with the crib figures free. Another person was present in the

experimental room half of the time during which the figures were

taped, down and half of the time during which the figures were free.

The order of exposure to experimental Conditions was counterbalanced

within and.across sessions.
V

Three separate three-factor (2x2x2) within groups: analyses of

variance were performed on the 48 one-minute observations for each

of the dependent variables. The effects of the experimental

conditions on vocalizations are represented in Figure 5. The

analysis-of.variance indicated that more vocalizations occurred when

figures were taped down than when.they were free (df=1,40;J=49.07;

p<.001); more vocalizations occurred when another person was present

in the experimental room (df=1,40;'F=9.4;2<.005); and more vocalizations

occurred in session ono than in session two NoWever, there was an

interaction between condition of the playpen figures and sessions

(df=1, 40; F=6.29; 2<.05) when vocalizations emitted was the dependent variable.

A Neuman-Keuls test. (Winer, 1,962, p. 196) reyealed,that the source

of,yhis interaction was due to the emission of a greater number of

/ocalizations during'the firstqession when die figures .

were taped down. The significant Interaction is suggestive of an

extinction effect for vocalizations as MS was exposed to free or

taped playpen figures across time. The effects of the experimental
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treatments for flipping behavior 'are presented in Figure 6. More

flips occurred when the figures were free than When they were taped.

doWn (Clf=1, 40; P=29.9; p<.001). FurthermOre the differential amount_

of flipping under free versus taped conditions increased across-
.

sessions (df=1, 40; F=4.8; p<.05). Finally: analysis of the effects

of experimental conditions on teeth grinding revealed that a.greater'

amount of teeth grinding occured when figures were free than when they

were tapeddown (See Figure 7). Taken together the results reveal, that

teeth grinding and flipping are inversely related %o vocalization, and
A,

that these repetitive self-stimulating'forms of behaVior occurred more

frequently in an. environmental context conduCive to their maintenance.

Thus if there is a scheme called flipping, then the schome is directed

toward an object only when certain consequences are produced.

A second experiment was conducted.to determine whether vocal

responses by an adult which were made contingent upon MS's vocalizations

would increase the number of vocalizations MS emitted, The design of the

second study was similar to the first with tie exception that an adult

waspresent in the experimental room throughout the second study.

During half of the experimental session, which consisted'of eight

3 minute segments, the experimenter responded to each child' vocali-

.zation with.a variety of vocalizations (e.g.ihi,- 000). During the

other half of the session the experiMenter looked at the chifd and

remained silent., The condition of the playpen figures was manipulated

in the same manner as in the first experiment.. During half of the

experimental session the, laypen figures were free and during the

other half they were taped, down. Two sessions of 24 minutes each

were videotaped, And vocalizations, flips, and teeth grinds were

independently recorded by two observers,
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Figure 7'. Number of teeth grinds per minute
under conditions of taped and free.
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Three separate three-way (2x2x2) within group analySea of variance'

were performed on the 48'enepinute observations for each of the

dependent variables. As in the previous study, the analyses revealed
,

that more flipping occured When the playpen figures were free oan

when they were taped down.(df=1,40; P.64.9; p.001).. Teeth grinding

occunAd fewertimes'When the experithenter'respOnded to the child's.

Vocalizations than when he did.not (df=1, 40; F=1875; 2,6001). More

vocalizations occurred when the 4perimenter responded to vocalizations
.

than when the experimenter emitted no vocal consequences, (df=1, 40;

F=29.01 2<.001): In addition, fewer vocalizations (2<.05) occurred in.

session two than, in session. one (df=1 40; F=4.4; 25.65). No significant.

interactions were obtained in this.-investigation ,

The two studies, considered together indicated that MS's predominant

O

repextoire, consisting Of-teeth grinding, flipping, and

vocalization, Comprises a structure which can be shown to vary

Systematically' as afunction of environmental-manipulations. Teeth

1,
ganding and flipping tend to occur together and seem to be inversely

related to vocalization. When the consequences of vocalization and

flipping are manipulated the frequency of occurrence of these forms

of behavior change dramatically. These findings suggest that flipping

may be an action that allows MS to discriminate certain characteristics

of the environmental objects about him. If this hypothesis is tenable

thpn flipping should vary as ajunction of obje-cts, A subsequent study

provided some data to support this hypothesis.'
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Sensorimotor Assessment Performance

as a Function of Task Materials

J. Filler.

According to Piaget (1952) the emergence of complex forms of

behavior is dependent upon a precursOry repertoire of simpler forms'of

behavior which expand and coordinate to form more complex structures.

For example a.child must be able to track objects before he wilifsearch

for them when they disappear from view. Disappointed with the ability

of traditional assessment devices to locate the position of children

in developmental space with respect to essential prerequisite skills,

a number of investigators including our group have developed assess-

ment instruments from the Piagetian perspectiye (e.g Escalona & Corman,

1 d1969; Uzgiris & Hunt, 1966), Kecently, we have become More convinced

that careful attention should be given to the nature of the objects

which are employed in presenting the items of such assessments.

That is,' for the items of any scale the probability of an appropriate .

action on the part of the child-is to some degree a function of the

Stimulus properties of the object which is used. As pointed out by

okay and Sidman (1970) it is important to carefully map the topographies

of responSe, but it is equally important (and much more difficult)

to map the properties of'stimuli which, at.a particular point in.time',

control response form.

Asa first step in the effort-to investigate the tenability of

the hypothesis that performance on the project's SensorimOtor Assessment

varies as a function of the stimulus objects employed,.one child selected

from the infant group was examined on each of the four subscales across
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four assessments. The child,.MS who- also participated in the previous

study, was utitcrin-this investigation. From the assessments it was

apparent that MS had exhibited only the most rudimentary forms of
N'

object permanence, mtans-end physical causality; and spatial relations;

however Classroom observations of the child presented a different

picture from that indicated by the assessments. For example, MS could

search persistently for hidden objects and would in daily activity

approach and attain objects with an apparent sense of direction and

putpose. However, ie was also apparent that this child was selective

in choosing those. objects with which he interacted. Even more

arent was the consistent repetitive form'of behavior he engaged in

w h-the objects i.e. "flipping." Examining data from the:previous

study done with MS it was concluded that this was a Ugh rate behavior

and that it seemed to vary as a function of object characterietits such

as-the sound produced and the size and number of object parts that

could be flipped.

In this study an attempt was made to determine objectively if

MS could disCriminate objects (toys) using rate per minute of flipping

and time spent in interaction as dependent variables when access to

the objects was controlled. Six-objects (QUeen.Bee, Spin Rattle, a

red block 2" x 2", a tin cup, squeak pig, squeak cow) were presented

in pairs d number of times such that each object was paired with every

other object once. MS"Sat on _the floor and each pair was placed in

front of him for a period of.three minutes. During, this time two

observer's recorded flips and time on each object. .These data revealed

that Mt exhibited quite disanct preferends favoring Queen Bee above

A
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all other objects with the two squeak toys being least.preferred.'

Perfect rank order cork,slations (1.00) were obtained for the relative

preference positions of each of the objects.acrOss the three measures;

rate per minute, precentage of time, and total responses.

On the basis of these results the next phase of the study involVed

the use oUthese objects in a predetermined fashion as the, objects to

be presented during a reassessment of the Sensorimotor Assessment.

Although two assessments, one which used the.three preferred items and,'

one which used the three non-preferred items would have provided more

information, due to time Only-nne4Ssessment was conducted which-

utilized the,three preferred objects (Queen Bee 'Cup, and Rattle).

It was .expected that overall,' MS s scores in each sensorimotor area

would improve as a function of employing the above items.

Figure 8 presents the previous administrations of the SensOrimOtor

Assessment as well as the adMinistration which' employed the preferred

objects for each of three subscales,(object permanence, means-end

and spatial relations). In general, the use of preferred objects resulted

in .an increase in the number of appropriate responses emitted. One

subscale, visual tracking, was not analyzed be'cause of ceiling effects.

Although'fnterprettfions of these results are. tentative in that an

additionaladmintstration of the assessment using nOa-preferred objectt

was not condUcted, these findings would indicate the importance of

careful evaluation of item content (objects used) in interpreting

performance on assessment instruments.
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Parental Teaching Style Research

The parent teaching style research conducted during.the past

year represents the initial, phase of a three-yearproject designed

to proyide information concerning 'techniques of Leaching parents

to work effectively with their deVelopmentally delayed children'.

More specifically, the questions of major concern are: 1) What

forms of trainer behavior can be demonstrateo be functionally

related to efficient-child performance in learninergsks? 2) What

methods can be employed to train parents who do not exhibit these

instructional techniques to utilize them both in a structural

laboratory setting and in other settings such as the home? and

3) How effectively can trained parents instruct other parents in

use of such techniques? The research,conducted during the past

year was addressed p"rimarily tO the first area of investigation

mentioned abOve.

Each of the studies described below inVolVed the use of-a

scale devised by the present investigators to provide concomitant

indices of both parent and child behavior. This scale, which has

been describedby Robinson and Filler (1972), consists of seven

categoriesx& mother behavior emitted prior to child response,

three categories of child response and three categories of mother

behavior which occur consequent to child response. The ten

categories of mother behavior were/derived from an experimental
C.*

analysis of behaVior framework. ,In all of the studies, training

sessions were videotaped. and scale ratings were obtained only
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from the videotape records. The training task that was employed

was a match-to-sample task (adapted from the Leiter International-

Performance Scale, 1969) which consisted of fbur blocks each of

which had'a different picture printed on one Side These were to

be matched with four pictures which were printed side-by-side on

a single card mounted cfl. a slot- board. This task was selected

because the response required of the ,child was easily definable,"

and because the task could be varied in difficulty according

to the, matching materials presented while maintaining the same

form of child response.
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Evaluation of Tetiching Style: A Comparison of

Teachers and Mothert

R. Smith, J. Filler, 14, Bricker, C.-Robinsolt, & L. Vincent -Smith

The first investigation was designed to contrast the instruc-

tional techniques ,employed by a group- of four teachers trained in

behavior modification with thoSe of a group of relatively untrained

mothers working with both delayed and nOndelayed,toddler-age

° children. sEach trainer was asked to teach the two children assigned

to her the match-to-sample task described earlier for three periods

Of 12 minutes each for-a. total of six training periods. Both the

teachers and mothers were individually told prior to the first

training. session that th0 could use any instructional methods

they thought would ba effectivein getting their child to engage

in the task in a correct manner. No specific directions were given

to the trainers co:teeming Ossible teaching methods. At the

beginning and end of each-.training session, a probe was administered

by the trainer to provide an indeX as to whether the child had

mastered the task.

Two raters independently viewed approximately 70 percent of

the training sessions to 'provide interrater.reliability on each-

of the categories of mother and child behavior; The obtained

mean reliability for the scale categories was .88 with a range

of .67 to Separate.three-Way analyses of variance with

scale Categories providing the dependent measures were performed

wtth trainer grOups (teachers ,and mothers) as the between factor
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and child groulis (delayed and nondelayed) and training sessions

as within factOrs. The results of the analyses of trainer antecedeftt

categorles'of behavior indicated that placement of the block by

the trainer so as to prOvide a cue forcorrect matching occurred

significantly. more often.for the delayed children than for the

nondelayed children and that cue placements were employed more

frequently by-teachers,than by mothers. Although no.difference

Was found in the use bf physiCal guidance or prompting by teachers-

and mothers, the frequencyofithySical guidance was greater on

the first session than or the.third session. A similar trend
/

. .

was fOUnd-fOr the use of limiting.placement choices and thus

f

increasinkthe probability of a correct child.response.( peonly

significant difference detected in the .categories of trainer. consequent

behavior was in the use of tangibles which resulted from the greater

use of edibles for correct child responding by teachers.. The
ti

analyses of verbal and physical.feedback,categories yielded no

significant differences. Additionally, no significant differences

were obtained for the categories of child correct respon g.

A second study was conducted with a different grout of teachers,

"trained /in behavior modification teaching only delayed children

both a receptive vocabulary and expressive vocabulary task (for

a description of the tasks see D. Bricker & W. Bricker, 1972).

The primary objective of this study was to evaluate the generaliza=

bility of the assessment scale when applied to tasks requiring

different forms of trainer and child'behavior. Mean interrater

reliability f r the scale categories was .91 with a range of .73
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to .93. Although the individual scale reliabilities were, adequate,

several trainer antecedent categories were not comparable because-

of differences in task requirements across the two instructional

settings. On those scale-categories that were comparable, trainer .

behavior was found to vary as a function of task only.fOr the

feedback categories.

The results of these studies, particularly Ale findings of

the study contrasting teachers and mothers, formed the- basis for

the following investigation which involved manipulations of several

Categories of trainer behavior. Specifically, the interventions

selected were derived in part from the differences in antecedent

and consequent trainer behaviors observed between teachers

and mothers.
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'Modification of Maternal Teaching Style: The. Effects of

Task Arrangement on the Match-to-Sample Performance

of Delayed Children

J. Filler, W. Bricker, & R. Smith

In the third and final study of parent teaching style comple

this year', 2I.developmentally delayed preschool-age children and

their mothers served as subjects. Each mother was instrudted,to

teach her child an iconic match -to- sample task similar to those

described previously. The specific task which a given mother was

assigned to teach was selected from a pool of six and was One on

Which initial child performance was aichance level (Pretest).

,

Following determination of the training task each mother was asked

to work with her child forsix periods of approximately six minutee
.,

each After three sessions (Baseline) each child received a'

repetition of the Pretest with the exception that only the training

task and two of the remaining nontrained tasks were presented..

(Probe 1). Each of the.21,motherl,child dyads was then assigned

to one of three groups. The groUps Were matched in terms Of

child's Mk, CA, and IQ as well as /amity income, mother's age,

and mother's years of formal educ tion. All mothers were requested

to report for each of the three emaining,sessions (intervention)

15 minutes earlier than they h d for the first three sessions.

During this time they indiviyally viewed videotapes of themselves



working with their children. HoweVer, the nature of the interaction

between the experimenter and.the mother during these 15 minutes,,

differed as a function of groUp assignment.

For the seven mothers assigned to the first condition (Group M)
ti

the experimenter focused all of his comments upon the mother5s

arrangement of the materials in a manner which maximized the

probability of a correct match. Since the results of previous

studies had indicated that trainer antecedent maniputa.tions of

the materials was one dimension on which teachers and mothers.

differed, it was expected that training mothers to increase

the incidence of cue placements and limiting choices

available for plaCement would exert a positive effect upon Child

performance. The experimenter focused all of his conents on

instances of the mother providing positive verbal, phy#ical,-and

tangible feedback (edible or toy) to each correct child response

for the seven mothers assigned to the second group (F)': The seven"

mothers assigned to the third group (C) viewed tapes in ,a manner

exactly the same as that employed with mothers in groups M and F

with the exception that the experimenter did not comment on any

specific aspect of the mother's teaching style. Following completion

of the Last session in intervention, each child received a repetition"

of Probe 1 (Probe 2). Two raters independently rated 63'of the 126

taped sessions. The mean interrater reliability for the 10 categories

.a-mother behavior and three of child behavior was .99.
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Correlational analyses of data collected during the Baseline

phase indicated that two forms of mother bthavior accounted for thee

majorityof variance associated with child Performance. Utilizing

a step-wise multiple regression technique positiVe physical feed-

back was found-Eo account for 43,percent of the variance associated

with correctresponding. Cue placements" of the blocks.actounted

for,an additional 13 percent of the variance. Additional regression

analyses which employed cue and pOsitiva physical feedback ds

critetiWand mother demographic variables as predictor failed

to reveal any significant relations. Also child demographic

variables, including sex and etiology, failed to predict.the

inCidencinf cue placementi and limiting choic48. However, the

degree to which mothers utilized stimulus spenific verbal referents

in their instructions during training was inversely related to the

difficulty of the .task as determined by an analysis of the Pretest

performances across each, of the six tasks (r . -.77). Uti1i IR§

Child percentage correct on the trained task during P robe "1 as

the criterion and mother,behavior during training as predictors

no significant relations could be determined.:

In order to determine,whether or not significant changes had

occurred in the various forms of mother behavior across session&

as a function of the different intervention cOnditions,analysed

variance were performed,.. one for each of the forms of Mother

behavior rated. The design employed permitted an assessment of



the between subjects effect of GroUps the within subjects Sessions

effect and the Groups by Sessions,interaction. Each of three

analyses which employed 'ratio of positive verbal feedback, poSitive

physical feedback and tangible feedback to correct child response

- ,

revealed significant Group by SessiOns interactions. In each
i

analysis the source of the interaction was traded to the'fact that-.

I ,

Group.,F obtained'significantly higher ratios for Intervention

'sessions than for Baseline(sessions while Groups C.and M did not

change across Sessions. Similarly when the, incidence Of cue

placements and limiting Choices were depeAdtnt variables signi-;

ficant.Groups by SessiOnslinteractions were obtained which were

found to result fiora significant Sessions effects for Group M
4

6ut not for Groups Cor In only jne other analysi6 of mother

behavior was a significant effect obtained.. For all groups the

frequency of maternal.efforts to focus the childls attention by

pointing decreased across sessions. When percentage correct
.

child performance was the dependent variable a significant Groups

by Sessions, interaction was also, obtained indicating that the

children of mothers assigned to Group.M obtained higher performance

scores during Intervention than during' Baseline while the performance

. of children of mothers assigned to the other two groups d. id'not

.

improve. Similar analyses of.child performance across Pretest,

Probe ,1, and Probe 2 indicated that althoUgh ,a significant trials

effect was-obtained *the.groups did not improve at differential

rates'...Howeveri sign tests revealed that a significant number of

children in Group M showed a gain

to Probe 2..

over. pretest score from Probe 1



In summary, the studies completed during the current year have

indicated that teaching styles of trained behavior modifiers.differ

from mothers of delayed children mainly in terms of the manner

in which they arranke_the materials of task prior to requesting

a child response. In addition, by manipulating the teaching

styles of mothers it has been determined that these antecedent

forms of trainer behavior are critical to the performances of

delayed children on a laboratory learning task. While the natural

teaching styles of mothers have.been found to vary someihat as a

function of child characteristics, like those data presented by

Kogan and Tyler (1973), the differences do -not seem 'to be as

pervasive as some earlier parent-child interaction studies had

suggested.- Taken.together our findings suggest that efforts to

train parents should place a heavy emphasis upon the systematic

arrangement of materials. as a'critical content area.

ar
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Language Research

This section of the report contains summary descriptions of the

language reseirch'which has been .cOmpleted in the project during the

third year The primary thrust of this research has been to study

the parameters of language as they specifically relate to the develop,-

ment of more effective training programs for developmentally delayed

children. A major portion of time has been spent on modifying and

implementing the classroom language training program. We have

also been interested in attempting to establiik more definitive

information on initial receptive processes particularly in'reference

to prerequisite behavior and the use of indirect information for

acquiring labels. A major portion oflime has also been spent.on

assessing the-verbAl imitation and syntactic repertoires. of the children

enrolled in the project:



AcqOisition of Receptive Vocabulary by

Preschool -age DevelopMentallY

Delayed Children

L. Vincent-Smith,. D. Bricker & W. Bricker

....:J11fMilCM0..OR_present.Apvestigation was to examine some

parameters of receptive vocabulary learning in delayed children

using a two-choice discrimination paradigm. This study was a,

replication of the procedure employedby Villeent:Smith,); Bricker

and W. Bricker (in press) in examining the acquisition of receptive

vocabularylin,young, nondelayed toddlers.

The three dimensional stimulus objects used in.this investigation

were classified as either known ortunknown. Known items were objects

that all subjects selected correctly 80 percent of thetime on4a

two-choice discrimination task (D. Bricker, Vincent -Smith & W.13ricker,

1973), Unknown stimuli were objects such as a megaphone and. wrench

that young children would probably not have yet learned the labels.

On half of the two-choice trials al unknown and known were

paired, *Idle on the other half two unknown objects appeared together.

On trials where a known object was presented as the dist:ractor performance

was expected to be above - chance from the initial session. On trials

where two unknown objects were presented, performance was expected

. to be at chance initially. Further it was hypothesized that performance

on these problems mould improve across °trials to above chance.

Subjects for the present investigation were 10 developmentally

delayed children between 25 and 48 months of age. All subjects

had IQ scores of 7a or below on the Staniord-Binet, Form LM.
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Using MA as -a determiner subjects were divided into two groups. The

low MA group composed of five children had MA's between 25 and 35 months

with a mean MA of 31 months. The high MA group Composed of the

.reMaining five children-had MA's between 37 and 48 Months witha

mean MA of 41 months.

A Wiscopsin General Test Apparatus was used to present the receptive

vocabulail problems to the subject. The stimuli were 40, small, three
/

dimensional objects mounted on 10 x 10 cm, gray wooden plaques. Ten

of the objects were classified as known while the remaining 30 objecti

were classified as unknown and randomly assigned to one of three groups.

The study was conducted in two phases: 1) Testing, and 2) Learning

Assessment. For's complete destrtption of the procedure employed see

6
(Vincent-Smith, D. Bricker & W. Bricker in press).

'Testing.

The assessment instrument employed during.this phase involved

100 two-choice discrimination' trials. On half of these,t.rials

an unktiown objeCt served as both the SD and SA(unknown problems),

while on the other half an unknOwn object was the SD and a known

object was the S6 (known problems).- Tin trials of each type

were administered pet day.

Learning Assessment.

This phase of the investigation was conducted in order-to

determine whether subjects had learned the names of the unknown

objects when presented;with a known distractor as in the known

problems. This phase'consisted of 30 .twb-choice discrimination



trials. The unknown SDs- fromthe previous known problems served as

SDs for this assessment, while the unknown SDs frolil the previous

unknown problems served as the Ws. Ten trials were administered per .

day. `

Res6lts

An,analysa of the-res s of the Phase I assessment data

was preformed on .the basis of number correct for the 50 unknown, and 50

known problems across the five sessions, 10."ProbleMs'of. each type

per session. The mean number correct for'the low MA Subjectszfor unknown

problems. was 6.4, 6.4,.6.8, 6.8 and 7.2 for sessions, 1, 2, 3, 4,.and

.5 respectively. The corres ponding means for the known problems-were

8.8, 8. 7.6, 7.8 and 8.2. For the high MA subjects the mean number

correct for the unknown problems leas 5.6;5.8, 6,.4, 6.6 and 6.8

for sessionsj, 2, 3, 4 and 5 respectively. The corresponding

means for the known 'pr blems Caere 9.4, '9.6, 9:0, 9.8 and 8.8.

A Lindquist Type VI analysis of variance was performed on these

data with. low versus high MA as the between variable and sessions

and unknown versus known problems as the within variables. While

thevmaineffect for MA level'andsessions were nonsignificant, the

. _

main effect for type of problem was significant (F=36.98, df 1/8,

'11,(.0001). The MA level by sessions interaction and the'MA level by

sessions by problem interaction were also nonsigriificant. The MA.

level by e of problem interaction was significant (F=4.58, de 1/8, o

2<.05) as was the sessions by problem interaction (F=6.69., df 4/32,
, .

2<.001))
1
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Treatment subjects analysis of variance -were performed on

the data for known and unknown problems separately in order to determine

the source of, the interaction. While no significant main effect for

sessions was indicated for known problems, the main effect of sessions-

was signifiCantJor the unknown problems (F=3.22,:df 4/36,:2<.05).

The means for sessions' 1 through 5 for, the unkhown problems were

6.0, 6,1, 7.8, 6.7 and 7.0 respectively. The corresponding means

fOr the known 'problems were 9.1, 8.8, 8.3, 8.5, and 8.5.- These

data are presented in Figure 9. A NeWman Keuls test of simple effects,

Indicated that for the unknown problems session 3 was significantly .

different from session 1 and 2 with no other significant differences

obtained.'

Neither'Newman Keuls nor the Lindquist test.:of simple effects

detected the source of the MA level by type of problem interaction.

The mean number correct for the high MA subjects was 6.6 for the

' unkdown problems and 9.3 for the known problems. The corresponding
Oft

means for-the low MA subjects were 6.8 and 8.1. These data are

presented in. Figure 10.

The final area of analysis involVed data from the Phase II

Learning AsSessment. The mean number correct out of. a-possible 10

trials -for each'session for the low'MA.subjects was 7.8, 8.2 and 7.8.

The corresponding means for the high MA subject's were 8.8, and 9.2.

A LindqUist Type I analysis of variance performed on these data with

,MA groups as -the between factor and sesr!ions'the within factor yielded

no significant. effects. Collapsed across groups and sessions the

mean number. - correct out of 10 possible was 8.2 which was significantly

different from chance performance which was'five.
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The results of this investigation closely?parillel the results

obtained by the Vinqent-SMith, D. BriCker and W. Bricker (in. press)

investigation with young, nondelayed children. The mean CA

difference between the delayed and nondelayed groupsyas'12 months;

Like the nondelayed children in the Vincent-SmIth et. al. study

thedelayed children in this investigation learned names'of

the unknown object aeross'sessions When paired with a' known

distractor. in addition,- the children were able to employ ,.,the cue of

a known distraCtor and from the first trial demonstrate above ,chance

performance on the known problems,.

, r



An Evaluation of 'a New Assessment Procedure: Functional

Use of Objects,,. Receptive Vocatfulary

and Expressive Vocabulary

L.,VincenttSnith and G. Chatelanat

The purpose of the present investigation was to. evaluate an
o

assessment procedure which examined the child's performAte:in three-

, skill areas -simultaneously :' functional use of objects, receptive

and 11.773ribkei-7(1972)
,

have, creported that in comparing delayed children's ,performance fot receptive

understanding and labeling of common environmental objects, the children

sometimes performed better on the expressive than receptive tack. This is

` in conflict with Most deVelopmental data which indicate that receptive
A

language precedes expressive language. In the. Vincent-Smith:and
.

Bricker (1972). study receptive vocabulary was evaluated using a standard

two- choice discrimination procedure. -:Properties ofthe objects it.emaolVes,

rather than

the child's

the auditory qe provided by the e4perimenter,'aeemedto control

behavior.. For.eXample, the child might pia "ball" each time it

appeared as the objectto be chosen but also each time Pit 40eared as the

distxactor. Analysei of patterns of responding to indiVidualeceptive items

(See D. Bricker, Vincent-Smith '& W. Bricker, 1973 for d detail'd explanation

of pattern anaylses) indicated that -items which were "knoWn" expressiVely,

but not receptively,often fell in the Categories of preference or avoidance

objects. In addition, the same general result was found for items which

were indicated as "known" in neither domain. That,is!'the 'auditory cue did

not determine choice-behavior. Rather thi; seemed to be deterMined by

properties of the objects themsOves.

The'children'e lack of appropriate responses to. the auditory cue could

. .

indiCate that behavior prerequisite to receptive vocabulary needed to'be

88
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.investigated and trained'before.initiating receptive vocabulary training.

Piaget and Inhelder (1969) and Bruner'(1966) have suggeited that before 'a .,

child learns to respond to object labels. he must be able tb bAnipulate the

object'in a functionally Appropriate fashion.

W..Bricker & D. Bricker (in presS) have reputed data which indicate

that although a ghild might not perfOrmaPpropriately.in
the receptive or,

expreisive task, he would often be. able to demonattate the.appropriate use
of an object. For exampla child ,night Rretend to .drinkfrola.a cup:when._

4
he did not label cup or ctibose ,it appropriately inthe two- choice situation.

The prevent investigation was conducted in order to explore this

relationship !Teen functional, use of objects andreceptive Vocabulary:

performance. In,addition, a new procedure was evaluated which allowed the,

children.to handle and.manipulate the objects. This proCedure t4a6

implemented in'the hope that the prbblems associated with the standard

two-choice procedure might be overcome.

The new procedure which assessed functional use of objects, receptAVe

vocabulary and
expressivelyvocabularY siniultaneobsly was given t0 24

delayed and 23 nondelayed children. The items were chosen on the basis

of a difficulty analysis performed on the data:preselited by Vincent-Smith

and Bricker (1972) and W.'BriclZer and D. Bricker (in press).- From 40

possi6le items,11 were chosen to be tested functionally and liracePtively
V

,
and expt\ essively. Six items were containedon all three lists.

The,Aimulus.objects to be tested were Aividedinto 11 sets, and each

set was prdsented separately, Each set Was composed of one test-Object
\

`(the one for\which'funetiolial use was ass'essed)'andlour choice objects.'

For example, One test obect was baby and the choice objects presented

with it were cradle with blanket, baby bottle, An and block. 'Objecte to

assessed receptiVnly-and -expressively could be either test or.choice
A
objects.

89 4
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The subject was brought .into-theeXperiMental roomand seated with

an experimenter in front of the closed door of ai4OTA., A second expert-
..

mentor Wesseated behind the WGTA and arranged the choice objection the

' flooi Ofthe box. The child was given thd. test object an:' encouraged toI I

play with it. The door of the MA was then opened., If"the test-object

was to be assessed expressively the child was asked "Whet is this?"

as the experimenter pointed to the test object. Theichild's response was

r

,....scored,,as_apptopriate,...inappropriate_or-no-response_If-the-object_waa_____.:._

not fo'be assessed expressively the experimenter asked the 'child "What cat

you do with this?" If the child did not interact with,thathoice objects,,

.

the experimenter pointed toTtheMand asked the'child,"Is there anything

you can uskwith that (the test object)?"

For each.set of choice objects, at least two but not more,than three .

were appropriate for use with teat objeCt. At no time duting the assess-_

went of an object set did the experimenter label the,objects. The child's

response to the test-object was tecorded'on a pre-eetabltshed score sheet.

All activities perfOived bithe child with the test object-by itself or in

relation to.the choice objects were recorded.

Respondes were scored as eithefaymbolic adegitate, symboliC inadequate,

or sensorimotxr. Responses were considered symbolic adequate when the child

demonstrated the appropriate function of the object presented even if the

particular action mightin,considered'secially inappropriate. For example,

:if the child attempted to cut-his shirt {with the scissors this would be

considered symbolic adequate. kesponses were condideredaymbolic inedequatt,

when the child in his interaction With the test object demonstrate&An,

inappropriate function for an object. For example, if the child placed

the cup In the bed and rocked it, the response was scored symbolic

inadequate. Responses were considered sensorildotor when the. child's.

interaction with the object did notl.nvolve any functional use

90
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but only a mot0r pattern which was repeated several times. For example,

I

if the child'waved the baby doll' by its feet in the air repeatedlY..

After the child had'interaceed with the test ihd choice objects, the

test'object Was placed on the floor,of the boX and the childWas,asked

to point to at least one of the objects. The chili's response was Scored as
.

correct or incorrect. In additien for five of thi objects set he was then.-

amed to libel one of the test objects. 'Corpletion-of the assessment

required, three sepsions., Three orfour-object sots

were presented per session.

or thi purpose of data analysis the subjetta_were divided into four

groups based on the:classroom component they attended. Sixteen of the

delayed children'attended the preschool with:the other eight in the

toddleiclassroot. Ten of the nondelayed children attended. the prechool.-

with the other 13 in the toddleeclassrodM,

_For the:six items Which were tested in all three domains the nondelayed

childrekin the preSChOel demonstrated the appropriate function, receptive

vocabulary and expressive vocabulary on 5.8 of the items. This obviously

is indicative of a ceiling effect with items, not suificionely difficult

to differentiate children or,domains. A similar although not as dramatic_

,

effect.was obtained for. the delayed preschool children.. They detonstrated

appropriate functionpl use on 4.9 of the items, receptive vocabulary on

5.3'and expressive vocabulary on 4.3.

A ceiling effect was -not apparent in the data of the younger toddler ege

children. The nondelayed children demonstrated appropriate. responses on
-

functional-use, receptiVe vocabulary and eXpressive-vocabulary of 4.2,

4.2 and 2.6 respectively. Corretponding means fok the delayed children

were a..3 on functional,;- ?.2 on receptive and .8 on expresdive. The mean

number correct' for` receptive vocabulary section of the assessment

91
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4

may be inflated. The StorelfOr receptive vocabulary inclOefa,chance,

factor. Maris, bY chance alone the child could correctly choose 1.5'-

'objects but of 0
.

On the overall assessment the sem types of problems:extsted, which

were ceiltng effects and chance factors.. The nonde,laYed preschoolers
,

.

demonstrated appropriate functional
,

use on 10., 6
.

out, of 11 Objec4 .

.
.... , 4

. k.
receptive vocabulary. 1118 out of 12 and expressive,vocebulsry on

.
J

11,6 out of 12. mbans 'for' delayed preschoolers were

10.3, 10.5 and 84;..for:nondelved toddlers were 7;8T8.7 and -5.5; for

delayed toddlers 5.1, 4.4 and1;2.

Only with'the toddler age children, was functional use Wown to

,precede receptive or. exPressive vo.erabitlary HOwever,'the_Ceiling_affect
---.

with--
.

. ,
. .

,
.

the preschoolers, may have poked this febui7t.,,With'the preschoolers mare

diffitult_items should be inCluded In the assessment. The procedure of
1

assessing reOeptiveand exiiresiive'vocabulaiY within the functional

use procedunea.seemed to overc the problems pravio:slyeBsOciited with the

., two-choice prOcedures describe7with delAyed children. however, in order

.-to obtain a moreaccurat!t assessment of receptive vocatulary,-each item'
''''

._. . i . : ,- . -
should be,presented 'three times with .only two choices available. This

'would allowpettern-snalySis to be performed on individual,objeCts and a

deterthination made of'the number of"knoWe objeCtavithout a-4hoce factor

being involved.
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Syntax Assessment

-Lihda Watson, Diane Bricker
,

tn'the'-fall of 1972 a pilot syninx-aiseSsment instrument 46

idevelopild-to assets children's, skills in the imitation, comprehension,
0-

I

and production of'bctOr-action and eicior4ctiOn-Object strings.

. .10iswas intended as a screening instrument whiCh would require.

:approximately 15 minutes to administer. Initially, 52 children in

the Infant, Toddler and Preechool.Research and Intervention Pro ct,,

weis,'tested with the instrument.- Twenty -seven of these Children

were divelopTentally delA;ed and 25 were nondelaYed. In the

'delayed group,. the 0A10-of the children4nged'froM 24

,months to 67 month with a mean a'42.7-monthEr.---The-Wvof-this_ _

grovpIranged from 31 to 06.:Thenondelnyed group ranged in age.

'from 171o49 months.witha mean of 32.0 months.*-The 1Q ,scores

. for thiegroup ranged. from 94 to.167. Approximitely six months-

,later, .16. of Oe..27.delayedchildren and 1l of the-25 nondelayed

,children. were' retested.' At -this time, the delayed children tested
I

ranged in age from 30 to 73 months with a

nondOayed children ranged in age fipm,24

of 38.3 months.

Procedure

mean of 50 months'. the

to, 52 Months with a mean

The, children were ,tested, ndividuallY in a small experimental

voom. Cm1 experimenter (81) was seated'beside-the-chikd in fiont



of a modified Wisconsin General Test Apparatus (WGTA) and provided

potitive..feedbackto the child for approximations and correct

responses and recorded the child's responses. the other expeii-

aienter k$2) sat behind the ,WGTA, arranged and presented the test

. stimuli, and also recorded thelshild's responses.

The test aessiOn began with pretraininK on imitation. E2 asked

the child to say eithbr, "fat pig" or "red-truck,"_ If the child

V101)0144d 0..r.0.0.t./Y_Or_eAve,a_regognigigat.APprOxiMf11.0,1_0(TOOLot

both words in the phrase his respOnse.was.acceptedfind he was

praised and, given a small edible or trinket: Three, consecutive

acceptable- responses were required to meet criterion on.the imi-

tation pretraining. When -this criterion was met, or at the end

of-ten-trials-if the Child did not meet criterion, E prpoceeded

to comprehension pretrainillg.

In the comprehension pretraining the opaque door of the WGTA

was closed' and picturit of a "red truck" and a ."fat pig" were

placed side by side in the'WGTA. Then the door was opened and

E
2
said to the child, "fat 08-red truck." The order.in which.

the phrases were stated had no relation to the placement of the

picture. Then E2 said,inShow, me ..'fat pig' (or )red truck')."

Again three.successive correct respOnses were iaquited for the

child to meet criterion.. if the child made 'no response he -was

prompted to doso. If:he'made an incorrect response he. was told

"no" and the WGTA door was closed. Correct-responses were

'As-
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vonsequatet wi,t1n praise and edibles. Whetvertterioh was met or.
,

when the child had gone.through ten dials without reaching

"crIterionv,protuction'pretral.ning 14as begun:

In production pretraining E2 closed the °pectin door of4he

WOTA and placed the two pictures (red truck an4st pig) side by
.

aide.. The door was then opened and E2 said, "Red:truckfat pig."

Again, the order in which the phraaes"wererepeated bore'no relation
_ _ .._ _ _

to pit .1.;e placement.. S pointed to' of the pictures and
2

. .

-asked,, "Which one is this?" If the child verbalized the correct
,.

.

phraae or a recognizable-approiimation of one or both
,

'of the words!

Hi

, in the phrase,, he was praised and the tosponea'wea scored as

acceptable. Three successive acceptable responses were raouirkd
, 6-

to meet criterion. Pretraining !.?as- terminated after ten trial4

if the child'did not met criterion.

After the completion of'pretrainidg the child was tested on:'
ek

all of the three skills:(imitation, cOmprehention, and productiod)

.for Whichile met criterion-in pretraining. In the imitation

testing he was askettO repeat phrases such as "dog sleeps" and

at the three word level,,phrases suoh as "boy sees.cdid." Correct

and Approximate responses" were reinforced.

In the. comprehension testing
!
E2 closed the WOTA door and

:arranged the-pictures according to the placement-indicatpd'on

.0J3'eat form. The door was then .opened, both phrases were

rep4ted, and the child was c.skaii to point to the picture of the'

t

\
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repeated phrase. The phrase to'be repeated for,each trial'is

underlined,on the test form.-' if the child pointed to the correct "
.

.

picture he was, praised as before. .If he made an incorrect' response,
,

he was told'unoiand the WGTA door was closed.

For production testing E2 arranged the pictures according to

00 glaceiti nt indicated on the teat . form., The WGTA door was
I

opened ad Ez repeated both phrases in the order in which th,y,

appeared for .that trial on 'teat form. Thenl.E2 pC.inted, to the
A

pitture representing the underlined phrase for that trial arid

asked, -"WhiCh one is this?" 'The child was praised :for:* correct

or an appfoximate answer.
(

After. the testing'was completed, the ekperipenters independently,

scored -the responses which the child hied given 'during the ;4st,

session. -

indicated

imitation

_In _s_cor ins ,comprehens ion, each trial on which the child

''the appropriate picture'was-oounted correct. . In'adorini(
01%

and production, if the child gaVe-a verbalization which-
.

included a racognizable approximation -of each word its the test

phrase in the..correct order, the resportse,was scored orrapt.
, 1- .

As.long as the e perielenters could, judge that the child was
A

attempting to.say the appropriate phrase, the child was not penalizesly

for phdhetic substitutions and deletions.

for failing to .inflect

esulta

In 'the delayed group,' the initial testing

Also, he was not penalized

0 to 23 out of a' possible' score of 30. Eight

scares ranged from

of these children



4

. ,t, .,
.

'failed to meet criterion dutiig pretraining on any of three teat

areas (imitation, comprehensiln Orproduation) and weee,consequently,
, ,

assigned scores of 0. The meaii score for the 27 delayed children
a

l
1

-was-6.8.
, . .

. .. , . .

.. The stoup of 25,nondelayed children tested in the fall

achieved scores ranging from 0.tV3b. Three of.these childrten

titre assigned scores .of 0 because they failed to meet'pretraining

criterion on Any of the'test areas. One child aghieved a. score

of 30, the highest score possible'on thisinstrument.* The mean

score for this was 1.0.8.

Six months after the initial-testing the instrument .Was

- ,
readmenistered,to 16 delayed ana11 nondelayed children For

the 16' delayed,thildreri..---thaimeati- score for the first. Adminiatra-.

tion was 6.0 atd'fd'r the second adminibtiation,H11.5. The 11

nondelayed chlldro had 'a meanrecore.of 15.6 for-the-firstadmini-
,

atration zing:1,23.3 for, the second administtation;
S.

,Ten children:in the delayed.group who received, both adini-

atratiofis of the instrument were matched on the basis of,CA with

10.children'in the-notidelaye0 2.0up who a4o received.both.

administrations. A lAtidqUist (1953) Type VI ana4ysts of variance

\ ' 7

with child grOUps (delayed and nonfielayed) and test tmeae-

tation, comprehension.and product 1,04 and-test-administrations (first

arictsecond:adminftJstrations) as wt hin factOrs.waa perforthed with

'e

number correct atc;the dependent measure.

\
'\
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The analysis indicated significant main effects for child

groups, tOat areas, and.te?'AdministratiOns as well as significant:

chiWgiuirps by test areasiandtestadministration by' test areas

inierac4oris(all effetts were significant beyord the .05 leVe1).

Thetiewmaa-Keuls Procedure .(Winer, 1962).was employed to detect

the source.of the child groups by'test areas,interaction revealed

that the nohdelayed'children exhibited a significantly greater

number of correct responses on the imitation'and production areas
. 4 ;

than did the delayed children.. However,, the groumdid not

aiffer on the,Comprehension task. In addition, fot the nondelaYed
.'"

children, fewer correct responses' were emitted on the production

than on the imitation and comprehension areas, whereas th,,deAyed
.--,

.

, f

children exhibiteiopfewer cprrect responses on both the imitation
-. . t

. ..

,end production areas than on the comprehension task '(see Figure 1/).
.

The analykii of thetest administrations by tests areas

interaction utilizing the Newman-Keula procedure revealed that

both the delayedend'nondelayed chil4ren'scored,higher on the

.second adminittration,only on the imitation and production tasks".

In addition, both imitation andvioduction scores were
-
lower than

coriprehensioakorA on the ftrst Administration wheteas'second.

Administration Procfuctiori scores were 16Wer than both- imitation
.

and tomptehensionscores.whith did not differ from each Other:

Mean, number ,correct on the imitation,-comprehensicn and production

ti ,

'teaks for' the first and'secOnd test adMinistrAtions were 3.9, 60,

1.9 and 7.6, 6.9,3.6 respectively.
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Figure it. Mean number correct collapsed
for the delayed and nondelayed children on the
comprehension-and production,
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I

1

.
r ,' 1111" '

e . .4 ' , ;a
i.lnterrAter r lafilltv.was.00mputed

,
fat.the instrument across..... .

- .

both aktiniatt tions and, wes.fourkto beNaeceptable (mean percent
.. .. .,.... . ,

agreement was' 7.4). A ,

, ,

'.....,, 4 , .... .
. Ate syntax ecreening instrument for young delayed and nendelayed-:

children developed fors his' itiVei.ii.gation was fouud to be a useful
.4,.. 1

a .
first approximation. The fhstrumentappears,to hdVe some Validity

,
.

-.
in that nondelayedchildren tended to perfor45better,the'n'tile

, 1

.
, .delayed children: when matched Oh CA,:' Also observers wereeklelto

consistently agree on the form of the response. Further, approximately
6 1

.
80,percent,of. the children tested'vere able to meet the.lirettaining.',

.

...
.

criteria and'were subaequently evalUateA in the areas of hnitation,

comprehension 'and productiOnof two- and three word phtaies.

The"-instruMent showed ihikte inthe mean number of:correct
.

responses on-the imitation and production tasks from the first

.to the second _administration __of _the _ test._ -Pcissibly,- the' feilure.:

to obtain a-shift,On thet comprehension teak resulted from ceiling

effects,. Subsequent linguistic experience for thb nondelayed

children and/Ok clessrOom language treitling.oneYntax for the

delayed children could possibly,=accotint , r the increased rranbek

.of correct responses on the second administtation. 1i'this shift

had,not occurred, one would question the yalidity.ot thts instrument.

The findings of the.present etudy:did not replicate the

Bellugi & Brown (1963) results wat imitation pre6edes comprehension



or.

which precedes' production. No difference was obtained '¢eCween
I

0

imitation and comprehension scores for the nondelayed children
C

whereas the delayed child exhibited fewer.korrect Isponses on

the imitation t!lan'On the comprehension.task: yor both, admini-
0

strations with both groups the production task produced the most

errors which.Was predictable. The nonagreemeni With the Fraiery

et data gains support from Fernald (1972) Who'found *that when

scores for imitation and comprehensidO 'tasks were differentially

weight d nodifferencls were found between imitation and compre-

performances. That is, previous differences may_be attri-
04

biltal/e to an artifact of, the scoritig-procedure. It should be

noted that the above' interpretations are tentative becaufle*ofthe

apparent ceiling effect, on the comprehension anetmitatior, tasks

for, the 110ndetsFed children& Nowever, the repults obtained; for

the delayed children Certainly question the conclusiOna-by Primer

et al. that imitation proceeds comprehenaions which proceeds

prodoctidn.



Verbal Imitation Performance as a Punction,

of the Context of Testing

W. Bricker and L. Dennison

4

.Verbal iMitatioii training has become a ptiorityresearcheree

iWthe Infant, Toddler, Preschool Research and Intervention PrOjeqt'

because of 66 Blow pNgress of the developmentally delaYed.children

in,acquirtng intelligible speech. While work-. le
4

currently underway-
, .

to determyne' what methods of instruction will be successful. in

improving_the abilities of the children in this area, a preliminary

inVestigatiOn was Made on methods=for assessing progress in the

area of verbal imitation. The question asked in this investigation

',was whether verbatimitation could be most adequately assessed in

the context of a.consoriant-vowel (CV) sound, a repeated CVCV syllable,

or'e meaningful word.

The 26 children-involved in this study were selected froW

the Infant, 'Toddler; and PreiChool Research

Project. The'children were divided into delayed andnondelayed

groups according to assessed developmental level (Stariford-Binet,

Form LM or the Cattelt Infant Intelligende Teat) and the groups

were matched on Mental age. The CA's of the nondelayed group

ranged froM 15.0 to 44.0 tenths with a mean of 27.77 while MA's

ranged fron117.0 to 43.0 merits with a mean'of 28.18. The CA's
.

for the-delayed group ranged from-37.0 to 66.0 months with a mean

of 50.15 while MA's rafted from 20.0 to 42.0'months with .a mean of

27.83.

The test consisted of 24 consonant speech sounds which were

presented in three contexts: (1),,combined with the vowel /A/

102



(as'in thg) to form coneonint-vowel (CV), (2) as blicv sound sequences

and (3) as the initial co4onant-in-ti-group-of simple voids listed

-in Table 4. The sound /? was tested only in the final position

in all contexts while the lound /3/ was tested only.in the mddial

position in thc word context.

Table 4
4

Lexical itams.Uald to Elicit InitialConionant Sound'

--------7:--

0:
/b/ baby .. . i/g/ go:

4
/ tf / that

!

/t/' table i 'If/ fat /VT vest

fw /. water 481 see /3/ yelloW

/d/ dog !

1

/r/ ,run i e./ thin

/t/ tan. ' /z/ zoo /3/ .4zUre

/0. Pie ./P shoe'.

/h/: hat 1 /1/ light
.

/k/--cat-'-- --/tS/- ehoo!choo--

in/ no /ij / dingtOng

/d5/ juice.

All children' wtte teated 'in a small experimental room Iodated

near the Project's 0.assroOts. A'screening'and warm-up procedure,

was used to insure that all of the children could play the "verbal

imitation game.", Two vowels /u/ (as in Cool) and /i/. (as in feet)

were used as the'echoic'stitul in,the warm -up exercise.. During

pretrainihg and testing records of, the children'a responses were made

in phonetic notation by a trained observer.. Reliabilitchecks on

103

ft



the phonetic transcription manmade by'a second observer on ten

of the 26 children. Since percentage ofagraollent, was qt4te high

.

(approximately 90 percent), only records made, by the primary observer

were' used in the data analysis.,te-
,

Results

The scores loreach child could vary betWeen zero and ,72.

Th'e mianscore,for the nohdelayed iroUp was 31.46 and for the

delayed group 27.99: An analysis of variance procedure wis'used to

determine differences betwe &n the two groups (delaye&nondelayed),

between the three imitation contexts (CV- CVCV- Word), or in the

interaction between groups and imitation context. There was no

'statistically reliable differences.betweerthe two'groups of children

or in the interaction between groups, and context. There waSa

reliable difference in the context dimension (E05.88, 4f 2/48,

i<.01). The NewmanKeule procedure used to evaluate individ11-.

:_context_differenCes,indicatdd thetthechildren produced

ficantly more 'correct responses in the CVCV condition 'than in'the

CV or'word contexts which were not different from each Other. HoweVer,

,
,the differences were small and the three contexts were highly. correlated

as indicated in Table 5.

A final analysis was made'on the:error frequencies for each

of.the 24 aounds, The patterns of errors indicating the relative

. ease or difficulty of a particular imitated response were quite

similar for,the.delayedand nondelaved groups since their reapeetilie

.patternt were significantly correlated (r*.93, 2<.01).-. These

,4

1



Table 5 ,
.

.' intercorrelation'MatrixiUsing CV, CVCV, and Word

Measures for the Delayed and Nondelayed Groups .

Contexts

CV x CVCV

CV, x Word

CVCV x word

r' .95

re.90

r=090

'' ,

patterns were used to form
.

a
.

ranked order difficulty index for-

each of the consonants based on 004 teen numberofCoriect

-
,

responses per three productions across the 26.children. This

sequeriLscontained in Table 6. '.

. '.

.Discussioit

--I This inveitigation providWdata-tonternifig-the-advialey-0-----1.--

the verbal imitation assessment procedure and indicated the potential.
r

of the procedure for Ptirposes'of articuiatiOn screening. The CVCV

,

context for imitation produced the greatest frequency of correct

imitations. The railked,Order of difficulty .f quite similar to .

those produced by other clldren (Briker

LfBricker, 1972a).

1967; W. Bricker &



Tabile 6

Rank Ordir SequenceBased%oti the Mean

Rate 9orrect in Three Productions

d
I, 36, m
,.4,' n

5. h
6., I.'

4
et. 7.,

8. g
1 .9. t,
10. k
11, f
13.
14. J
15,- d3,

1,P

! 18:% -a ,

21. _3,
.

22.
23.
24. 0

3'

6
7

_LP'
.,=. ., a,75

-26/2

11
11.:17j)

230

-44322,

243f,
2;35

'162,
.'

'--- -=440 4--:- ------ -
..,1

.3g :.2:-
.28' 1 '''

--.1715.*



touictionel: Classification, paitation,

Comprehension' and Production' in Preschool- Children

,W. Bricker an L. Dehniso,.

ThePOrPose:of this inimatigatiT vas tO-elcamine' the patterns .

of performance orthree igroupti,ok, cialiirse*'dkfitering in developmental

level (mental age placements) across _five:facets of_l_AnguiSe rotated,

performance: The five language domains consisted_ of functional,

classification, verbal sounds, -comprehension fog naunit..
I

verbal ation of nouns, and production of nouns. These domains.

constitute the basic repertoire in the.kirat stages of the'language

training program used in the' Iztfint,_ Toddler, and Preschool Research

and Intervention Projeet (Sachet, benniseh, Watson) ,Vincent.Smith, 19Z3)

The subjecte in. this investigation were 33 children from Abe. Toddler
. .

. ..
, and Preschool-classroom'. of the reji'ci: The 'children's We, ranged .

.

from 24 to ~75 .months with a,.Mean of 46.81, while` their, developmental

- ages ranged dram `i to 4 m4gkhe W th a. mean of 33.75. The *atigi of

divelopaintal. ages for .the three grOups used in this investigator .

are giver in Figure U. ;

The 13 objects reprisehting the test' 'On& and words used:in
. E.

t e investigation included 0 boy:'(doll),._ hat,- ahoei conb, a her of

0 soap, biby: (another doll); spoon: poi a dos .(a 14nistiOre troy),

bola .bunny (anethet _Ii4itetts*e' toy) end vesort These'Ottiets

ifet'etiteete4 becoUfteiheitl,104104t!he4ailie-c000404'04*Y

prod4ii (Btfeket ioiiAde-that vet

4-

04 theseee ,13

words Ore °give Teilic-7 144:p0eideri0 toi` isesiu 'the=

14r.goag; `these 1,3 1#44e ;WaOtiet' ioltalitng



Sounds Used In the 13 Test Stimuli

/p/ As tn,i4an

./b/ aSlin'hoi 4

/n/ as in eat

/h/ as in 11*'

/t/ in lop
.

/s/ ,as in vet)

/liras tO mei' :

/vras in dragon',

4/0 as to go

in slog

/ri a:in xye
_

/1/ as-in apple

O



Functional lassification.' Iti this domain the.ehild wart*,

'use each ofitie object;'inaniap;toprietestanner such as drinking .f

'the cup,, eating with the spoon) putting the apoon'inithe baby's
_

smouth; hiving the' toy' biony tide in the wagon, ori.-;Ottler rtilatioitataps

that are, typical of the objects' in t1 e".iteleated:gre64 ,
t
b.: Verbal imitation of 'Soundes, Thaa9iindirpiettilited- in Table--7

...---...-___,,* ,.,.., ,,
above' were teeted-three times each',1Yti,'CV', cantost_sitailat.t6 the.

. . ,

,- procedure described in'the'Rrevilits inveiitlgaticin. ,.'. =.. .--' -:-----,-...-2
, , . _-,-'-'" ,

. c. Comprehension.' Thls receptive vocabulary asseisment was made ,
1' , .

« ,,. ..
by arrangin the objects' in front- of the -child- in -i4' random :order --and .

, f' _ ,-

then:aticing*he child, to toitch the named object-or to hand the nested: , Ni
. --,..i -

. I

object to the -ex serimenter« Each object iWeslc,emed tree times
-,-. !.:. ,...

. following a ,random _setuence.
. . - . ,-, _ . '.- ,

. d. Verbal /mitatikrt.'of tiorti.s. In this fifteen*ke;s_Ithe-Children
'___4 1 ..'-were aakect to -berballY imitate. the mune of itle' 13 -obJect1s with each . '' --,....,

Word preeented three tire. in random order,.
.4

a. , Object naming. In±the final aese.sseient,- e h 0U,thesilObjePie
.

was-464n to the child and he wittrasked-t0 name the demonst rated object:
-

Each of the objeCto Wee .presented three ,.timett -in'Crandontor4er.
_, _

= Each of thine Pagse!temente was'-'done in'a am 11 =testing room, Close.:
4-

.to theotassrooms: Each 'of-the 011.11dren!'s-resptinses.liere recorded, 4
4-

by, ati 'Obeerv. erarecorder!=--- Por`4Proximatil--$0,,k14cent';'4'titi:eseesatie;tts

seCOnd obeerfier ;reCorded e riapptite:, -relt46ity
4'fiel44',4eihe40C4iterto ranged from 8 .---10,40ef,C14-agreemen

across #14i



1$

# ,

Results
-

r

The mean percent Cdvrect for the three MA groups across the five

doM4444 s.re'pr;iented in Figure 12, A two way analy;i8 Of

Variance was computed for 'these' values 'using the three' MA groups as

a between- factor and' five language domains -as a ,wiothin factor,-:

The results inditated a Statistically reliable difference betyfen 'the '"

'three.grOk4 ( ol6.89, ilf 4/54, 01) , and among. the:five- domains

(IL70.88, At 4/30, i<01), as well as in the inter,aociotfbetWeen 144
0,

groups,and-domains (Fig4.20, 8430, 2.<,,01).: As 'a first :step iri

detecting'the source of significant g>,'oupLby domains interactions;

separate one-way analises,of variance were computed fpi-grOpivai.;:
= :),

each level of the within-factOr domains,` Where significant MAgroUp.-,
, 4 .

- 0-

'effects wereobtOned, the NOW0an!Ketile,proCedure wairused:i6 teat for

differericer bttween the means. In functional oiaseif id.(at ,O

ob jectfl the lowest -MA group. performed ,at ,a,A0).:iablyi4oWer4eV
1

(14 ett* of the other twO.MA"gro,upi-,b4.the latWWeWnOt it4tiop

_tically,differene from each oter. In verbal-iniitAt*'4aptiech%''

'sollIndir,-;?thehighest MA perforated Statistical0e4erthe4 theofhards.

twegrotiiks but the middle and loWer,MA groups'were-nCi,differnt.
.

from each other. In the comprehension of nouns,the 143W MA ArO4p_wpti--

Significantly below the other -two groups'hutthe latter were 51Ot,

different-ir4m each*other., finally, in the_produettOn of 414,Ohly

the dtffirence Oe'tweenthe high and 'the low MA:gtopp,w4S stati'sticalW

--i44111)1A -14411fekehOOV.601i08 the` five domeite ;when the` dat;i we e
,

eollopsid orilhe-MA dtmehlion-indicated-thitAheeeWate20O140feenCea
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,

0 4

among the first three domains of functional classifiC itioni verbal'

imitation of soUndi, 'and comprehension of nounst.but acli'of these

domains hada significantly higher rate of correct'responseis_thin'__

either verbal.imitatiem of nouns or the prodUction o nouns. The

..

`difference between,Ord.imitation'ind production Wks' lso.si4nificantly_
k ,

'... 1

.diflerent with a higher" performance ,recorded'on'the ititiOrCeomain_

* .
I.

. ,
. -

- .
a ..-, , , :.

.

, 1I ,
,

DiScussion
i

.

#revats assessment of the domains of functionil classification,
. , ,

,

xerbal.comprehension, Apd.verbal,production (Vincent $th & D. Bricker,

' ,`1972)-had indickted a statisticatly'reliable differenCe'Otween theef

three dociains with functional-classification'occurring more often thin"4
, t

either comprehenoion or prOduction for younger 14.A ut_this--;'
,

-.

difference was,not foundWthe present investigation'. -O\f;AtiipOrten4e.'

here is, that children.are able,to Imitate sdupds.betterth7 they
.

,imitate words ,so that an imitotiontraining'progiird baginRig with

sounds would probably ba"mori successful than'One-ekarting wIth.Ne
. - . .

. .

semantic units involved in wordsc.goweveri.theabilitY-_to.imitite'WoWa

seems to be the key bridge between the cOmprehension*.of objecvpomes
-

and the ability tct produce thess,names.vpressiv4.Y., in fictolhe

verbal imitationof words has been found'to-ble.the .bestpreclickor.

of expressive language in this is wail as in a
(

number of prevfoUs*

.investigationst(. Bricketl 0;.Bricker,J972b).:Consequently, this

iipveatigation coupled With'the one byyincent.pmith--end-Bricker suggests

that the oUer o traiMng should start with functional oldeaiftcation



A

followed by verbal imitation at the sound level ii.tandem with training

word comprelltion and then moving throughverbalimitation4words

into expressive language, However, this ordee,of training is still

at the 14vel of a Working hypothesis and needs to be systematically

, evaluated in subsequent., intervention research,

4

4

I

)

0

I

O

4'

0
. .
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