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AN EDUCATIONAL SYSTEM FOR DEVELOPMENTALLY DISABLED INFANTS*

John Meier, Ph.D. and Leslie Segner, Ph.D.

Introduction

The literature is beginning to burgeon with reports of small experi-

mental studies and massive intervention programs designed to compensate for

the multiplicity of developmental disabilities suffered by young childr,tn

with various physical and/or environmental deficits. The trend is toward

earlier and more systematic intervention to compensate for whatever defic-

ien-ies can be identified, ameliorated, and ultimately prevented (Meier,

1969b; Meier & Martin, 1970b). Those who have reported quite favorable

results from their intervention programs agree that the younger child is

more suitable for properly planned prevention strategies. Thus, as a pro-

grammatic testimony that such programs as Head Start have been too late and

inadequate, particularly for many children whose deficits are a function of

the culture of poverty, a new thrust is being directed toward education for

infants and toward more cognitive content in preschool programs. At the

John F. Kennedy Child Development Center, several efforts along these lines

have recently been instituted. This paper presents the rationale and a

VDcurriculum framesork for an infant education system currently being

researched and developed at the JFK Center and several field test satellites.e31=0010
*This paper was prepared for presentation at a special international confer-
ence of the Council for Exceptional Chlldren focused on early childhood
education held in New Orleans, December, 1969. Illustrated highlights of
the same contents were presented at the annual conference of the National
Association for the Education of Young Children held in Salt Lake City,
October, 1969. Dr. Meier is Director of the John F. Keraleav Child Develop-
ment Center at the University of Colorado Medical Center where he is an
Associate Professor of Clinical Psychology and Pediatrics. D-. Segner is a
staff associate at the JFK Center and an Assistant Professor of Clinical
Psychology at the University of Colorado Medical Center. The writers grate-
fully acknowledge contributions to this paper from numerous interdisciplinary
colleagues.
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Rationale for Infant Education

Research on the determinants of functional Ietardation he revealed

that more taan two-thirds of "slow learners" and "school failures" are

educationally retarded on the basis of experiential deprivations which

have left their scars before the child enters school (Bloom, 1964; Deutsch,

1967; Fowler, 1962; Hunt, 1961; Mssland, Sarason Gladwin, 1958; Reissman,

1962). The irreversibility of the effects of early deprivation makes it

evident that social planning in the area of developmental disabilities must

inclueie prevention as a first priority. Although functional retardation

usually has no demonstrable organic correlates, it is every bit as real and

disabling to the individual as are the more grossly identifiable forms of

brain damage and chromosomal defects. With knowledge that preventive

environmental measures are possible, it is exigent to discover the most

k,,ffective ways to intervene in this adverse developmental process which

affects at least fifteen percent (Meier, 19690 of children entering school.

A primary thrust of the goverment's interventions in the poverty cycle

has been the early childhood education efforts of Project Headstart. While

it is unquestionable that the Headstart Program has promoted the social,

physical, and emotional development of most of the children involved, recent

evaluations have suggested that some basic reorientation and reorganization

are necessary before this program can be of maximum benefit in facilitating

intellectual growth and development. One of the major recommendations grow-

ing out of the Westinghouse Learning Corporation's assessment of Headstart

(1969) is that intervention must begin prior to the preschool (four-year-old)

period of development in order to be maximally effective.



The notion of education during the first three years of life is not a

new one, and it receives support from knowledge of the critical significance

of this developmental period for later learning and adjustment. Develop-

mental services, including day care programs for infants and toddlers, are

becoming a central part of the anti-poverty effort, e.g., the Federally-

sponsored Parent-Cl%ld Centers, Community Coordinated Child Care (4-C), and

Model Cities Programs. Thes programs pro ido a ennvenient means of imple-

menting infant education programs for the disadvantaged children who need

them most.

The literature on the effects of socio-economic class on development

is uniform in its conclusion that there is strong, positive (...f:lation !,-

tween material disadvantage and intellectual deficit (Davis & Havigherst,

1946; Deutsch & Brown, 1964; Jones, 1954; Pavenstedt, 1965). Although it

has been demonstrated repeatedly that children from the culture of poverty

are at least equal to privileged children in sensori.-motor abilities very

early in life, by eighteen months of age the intellectual inferiority of

the children of poverty becomes evident, and from that point on the curves

of intellectual growth for the two groups show a continuing and increasing

divergence (Bayley, 1965; Deutsch, 1968; Knoblock & Pasamanick, 1953).

In fact, Kagan (1968) has found that as early as four months of age,

lower-class babies vocalize significantly less than do middle-class babies.

Sears (1957) has hypothesized that the fundamental difference between lower-

and middle-class child-rearing practices lies in the variable of "access to

information." Bernstein (1961) has made a similar suggestion in his formu-

lation of the linguistic difference between the classes. He suggests that

communication in lower-class families is marked by an absence of verbal
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elaboration and language-mediated internal cues, as contrasted to the highly

elaborated nuances of communication found the verbal interaction of middle-

class families. This reliance of lower-class families on nonverbal and

implicit modes of communication results in a lack of complex verbal input

which is so necessary to the development of language fluency in young child-

ren. Since verbal facility has been shown to be the best predictor of later

intelligence (Bayley, 1967), it is evident that ways must be found for pro-

viding children in the culture of poverty with models for adequate language

development beginning in the earliest months of life.

One method of achieving this is that of instructing literate parents

to set aside some time each day for reading to their infants. Irwin (1960)

conducted an experiment in which lower-class mothers read to their infants

for tan minutes a day, beginning at thirteen months of age. When tested

aftsr seven months of this treatment, the experimental infants were found to

be substantially superior to a control group in all language functions.

Findings such as mentioned above, which suggest that environmental

modification can alter the course of intellectual development, have formed

the theoretical basis for programs of comprehensive early intervention with

lower-class infants. A relatively large-scale study of education for infants

and toddlers has been underway for several years und4- the direction of

Keister at the University of North Carolina at Greensboro. This project was

designed to demonstrate that growth-facilitating and educational experiences

can be implemented through group day care facilities fot children from birth

to age three. Unlike the typical nursery situation in i h working mothers

leave their infants for group day-care, this program has\a high ratio of

care-givers to children, quality health care, and individalized educational

programs geared to each child's particular needs. A preliminary report on



the evaluation of this project (Keist-: L969 ..omparet: iour.,!07: infants

treated in this enriched day care with fourteen home-reared infants matched

c age, sex, race, and education of parents. The cooperatiqg enmparison

families were presumably quite interested Ln thetr infants end thus lot

strict controls. There were r, significant 1 .,-ences hetwnen the

groups on either the Bayley .::ales of Infant iir.!elopm(.nt or the ViqoinT:d

Social Matura Scale, administered rPgularl:; between 18 ne; fflonvhs

age. Chtldren from both middle- and lower-class homes we c litter: thir

analysis but, unfortunately, the social class of the qublort:. ,:tar not 1:s.

cussed as a variable. From these data it is only possibe to conclude that

high quality group day care supports the infant's mental, motor, and social

development equally well as well as rearing in a nurturant home environment.

The Children's Center in Syracuse, formerly under the direction of

Caldwell (1967), is another experimental program in group day care for

children of lower-class working mothers. This project is seeking to instill

in infants and young children the foundations of a positive self concept,

basic conceptual thinking, and enriched experiences with words and events.

The primary goal of the program is to demonstrate that an enriched day care

environment can offset the disadvantages of materal separation and give

additional cognitive and sensory input which the lower-class home is fre-

quently unable to offer. Although a complete evaluation of the development

of these children, in comparison to matched controls, has not yet been pub-

lished, Caldwell's preliminary impressions of the effectiveness of the

program are positive.

Cern
One issue which cannot be ignored in this discussion has to do with the

effects of multiple mothering. On the basis of the results of Rheingold
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(1961) and Caldwell and Hersher (1964) , it seems that the pre(.0r!ce of

than one mothering person has no ill effects if all the "mothr.,'r" are

effective and work together. The literature on Kibbut-reare children

(Spiro, 1958) certainly suggests that multiple mothering does not neces-

sarily cause the child difficulties in the lorr, run.

A longitudinal study of Negro -Ales in New York City was recently

reported by Palmer (1969) in 1:: ie the experiril infants were given two

one-hour training sessions a week in a one-to-le situation. There were two

types of training: "concept training," which included systematic instruction;

and "discovery," in which the same -mterials were presented but with no

instructions. After eight months of such training, was begun at a6e

two, both experimental groups were superior to controls on .Auch diverse tasks

as the Stanford-Binet Intelligence Test, language comprehension and use,

perceptual discrimination, motor behavior, delayed reaction, and persistence

at a boring task. This superiority of the LLained groups was still present

on retesting one year later. Palmer proposed four factors to account for

this effect: 1) the regularity of exposure to a structured learning condi-

tion; 2) the affective relationship between instructor and child; 3) the

uninterrupted nature of the instructor-child interaction; and 4) the increas-

ing realization by the child that he could respond to stimulation and be

rewarded for his response.

Probably the largest scale and most thoughtfully planned early educa-

tion project undertaken to date is the 'TIP at the University of Florida

under Gordon's direction. This program utilizes disadvantaged women to

train other indigenous disadvantaged mothers in techniques of infant educa-

tion to be used at home. A recent report (1969) of Gordon's findings
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indicates that at the end of the first year of the project the children

whose mothers had been given instructions in infant education were superior

to control children on the Griffiths Mental Development Scales. At the end

of the second year, the same differences obtained for the children who had

been in the program from 3 months to 24 months of age, an well as for those

who had participated from 12 months to 24 months of age. However, those

children who were enrolled only from 3 months to 12 months of age were not

significantly different from their controls, which suggests that the advantage

gained during the first year is lost unless the education program continues

during the second year of life. It is interesting to note that there was a

language lag on both the Griffiths and Bayley Scales for both the children

enrolled in the education program and their controls. This suggests that the

language deficits in the environment of these children were not completely

offset by the education program. However, the fact that the developmental

quotients of the participant children were elevated in comparison to controls

is encouragement for developing more effective programs.

There is an impressive body of evidence, from studies of both lower

animals and human subjects, which points to the critical and pervasive

influence of experience in infancy. Studies by Dennenberg (1964), Harlow

(1963), and Levine (1960), with various kinds of laboratory animals, have

all led to the conclusion that close physical contact and stimulation are

essential for adequate physiological, emotional, and adaptive development.

Another set of investigations relating to the importance of early experience

has been concerned with critical periods of learning, particularly imprinting.

The work of Hess (1967), Scott (1962), and others has suggested that in cer-

tain lower animals there exist functions capable of being learned only during
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circumscribed periods of developm.:nt. A third group of anima' P.tudies bear-

ing on early experience has compared the social development and learning of

animals raised in enriched environments with those raised in deprived environ-

ments. Thompson and Melzacr 19561 roue o t: logs reared in cages providing

minimal stimulation were disoriented and deficient in learning abilities when

compared to dogs which had been reared in normal or enriched environments.

Some more recent investigations (Bennett, niamond, Krech, & Rosenzweig, 1964;

Krech, Rosenzweig, & Bennett, 1962; Rosenzweig, Bennett; Ty Diamond, 1967;

and Valverde & Marcos-Ruiz, 1968) have shown that rearing in enriched environ-

ments produces anatomical as well as biochemical differences in the brains of

rats and mice. Not only were the experimental animals more proficient on

problem-solving tests, but they were also found, on autopsy and histological

studies, to have more of the enzyme associated with transmission of neural

messages (acetyicholinesterase) in their brains and to have greater anatom-

ical depth and dendritic ,proliferation in the cortical areas most involved

in receiving and processing the enriched data.

The research relevant to infant education using humans has been mainly

concerned with the consequences of maternal deprivation and institutional-

ization, and the developmental, effects of handling and physical contact.

Early studies on the effects of maternal deprivation (Bawlby, 1951; Spitz,

1946), were alarmingly grim in their description of the devastating and

lasting consequences of early lack of mothering. Subsequent investigations

(Dennis & Najarian, 1957; Goldfarb, 1955; Provence & Lipton, 1962) have led

to similar, although less severe, conclusions. In essence, they have shown

that children deprived of a consistent mothering figure in early life are

significantly behind normal children on almost all measures of growth and



development. The most strikingly deficient areas are language behavior and

social competence.

Since neither institutionalization nor mothering are pure or unitary

variables, subsequent investigations have endeavored to isolate the factors

in the mothering process which aro 'Trucial for the infant's development.

One such factor which is now knwon tc be basic it; the handling of the infant.

Brody (1951) reports that visual attentiveness in infants is h4.ghly and posi-

tively correlated with the amount of handling by the caretaking person.

Studies by Casler (1965), Rheingold (1961), and White, Castle & Held (1964)

have shown that additional handling and attention of institutionalized

infants facilitates their development and increases their alertness. The

explanation for this phenomenon probably lies in the relationship between

physical contact and visual curiosity. Spitz (1946) has suggested in his

formulation of the "cradle of perception" that the infant can only begin

to see and learn about his environment through his close physical relation-

ship with his mother. Along these lines, Korner and Grobstein (1967)

recorded the visual scanning behavior of twelve neonates, and observed that

their eyes were open ninety percent of the time when being held, and only

twenty-five percent of the time when either left unhandled or moved to a

sitting position. Clearly, this finding suggests that the development of

early visual-motor schemata is facilitated by handling, since it is known

even at this young age that the child can discriminate between visual cues

(Fantz, 1967). Yarrow (1963) found a similar result in a study of children

in foster care. He discovered a significant correlation between deielop-

mental test scores at six months, and ratings of amount of appropriateness

of maternal handling. In the same vein, Rubenstein (1967) reported a



significant positive relationship between ratings of maternal attentiveness

and measures of exploratory behavior and preference for novel stimuli in

five-month-old infants.

In a different tradition from the atmrementioned studies of the effects

of early experience, the work of Piaget (1952) has equally important theor-

etical significance. The relevance of Piaget's work for the rationale for

infant education lies in its emphasis on the critical importance of the

earliest learning experiences. His work clearly implies that the later

expression of intelligent behavior has its roots in the schemata laid down

during the earliest months and years of life. Piaget's observations on the

continuity of development point to the cumulative nature of intelligent

behavior, which he conceptualized as a sequential unfolding process.

Although he did not discuss the effects of deviant environmental circum-

stances such as environmental deprivation or inborn handicaps on cognitive

development, one can infer that without intensive exchange between the infant

and his environment during the sensori motor period (the first eighteen

months), there will necessarily be impairment of later adaptation and intel-

lectual growth.

Infant Education Curriculum

A couple of years ago, Barech (1967) wrote a chapter in a book about

exceptional children which he entitled, "The Infant Curriculum - A Concept

for Tomorrow." The chapter was the lest of a series of contributions from

experts of many disciplines writing in regard to the exceptional, or more

specifically, the developmentally disabled infant. It seemed quite fitting,

after having presented the multiplicity of problems which occur in very early

childhood from the viewpoint of numerous disciplines, that some prescription
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for the amelioration or, even rieter, the prevent ,yin II suer eisehtiities

be offered. Certainly Barschlq irterest and sophisticat!.er, per

ceptual-motor development of the human organism qualified Lc make

informed recommendations about the optimal develoement of the human ollnism,

particularly where efficien' perceptual- :net.: concernee..

However, as a reflection the state el, t art , Barsc hAd

precious few concrete methods and materlats ro suemec:t 'weal f of the

education of infants.

"The optimal content of this papc- '4ee,t3d hP ' le 1 lecumeated
presentation of an Infant Curricutuel which has airy. eaen teste,1
and tried over a period of time and had a profitable outcome. The
sequences of stimulation should be precisely describeu in hand-
book style as a ready reference for any parent or clinician who
wished to pursue the same course with a given infant. It should
be possible, perhaps, to have developed the curriculum to such a
point of clarity that specific sequences might have been studied
in each perceptual mode so that remedial sequences i07 hc stra-
tegically employed to the benefit of those infants who have
suffered specific losses or impairments. Unfortunately, the con-
cept of an Infant Curriculum is far from such an advanced stage
of development...." (1967, p. 553)

"Some day in the future it might be possible to present a detailed
listing of stimulation sequences which have been scientifically
organized on the basis of a simplicity to complexity continuum
much in the same manner as we can now prescribe a remedial course
for the failing reader. For the present, however, we must content
ourselves with providing an outline and a few suggestions and hope
that those who find this an acceptable concept will fill in the
details from their own creativity and dedication...." (196/, p. 5621

The preceding section dealing with the r, ionale for infant education

suggested that a number of research studies me. the notion of infant

education and early compensatory intervention for high-risk infants and

toddlers. The Bayley Infant Scales of Psychomotor and Mental Development

(1969), the corresponding efforts by U7giris and Hunt (1969), the Yale

Developmental Schedules (which incorporate much of the Gesell Institute

findings), and the more gross screening devices such as the Denver Develop-



mental Screening Test (Frankenburg and nodds, 1969) all indicate that there

are specific behaviors and capabilities which are expected of children at

various chronological ages. These developmental milestones serve as guides

to the systematic education of infants who have not attained the expected

level of achievement as specified by various students of early childhood

development.

Some first approximations to a curriculum for infant education have

been developed and tested by Caldwell (1967), Gordon (1969), Gray (1968),

Weikart (1967), and others. The preliminary findings from their efforts to

train indigenous paraprofessionals to assist parents in heipinf thPir infants

to achieve the various prescribed developmental milestones have beeu encour-

aging. There are many opponents to such intervention and many others who are

either lukewarm to the idea or feel ill-prepared to implement such programs

and thus remain adamantly uncommitted to any specific formulation of an

individualized curriculum complete with entry behaviors and terminal object-

ives. Some of the reluctance on the part of child development specialists

is due to a genuine, albeit romantic, appreciation for the pristine innocence

of the infant. Some already harassed parents prefer the pyeatc:. ccsnienionce

of having a more passive infant and ni not having to busy ono.. About the

additional task of tending to educationai experiences for infants whose

toileting, feeding, and sleeping needs P-n already too much for Cie harried

mother to accomplish. The reticence frequently is also a function of a Lack

of familiarity with even the rudimentary renuirements of curriculum huildinR.

It is herein suggested thnt the rstiona)e and techniques for ronstruct-

ing a curriculum based on the development of an individualized instruction

program is quite appropriate for the design of an infant education curriculum.
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As a matter of fact, the entry and terminal behavir':,::, pari:ieLlorly z thfr

realm of sensory-motor-perceptual functioning have already been rAthel:

thoroughly delineated by the observabln behnviorn ,..i.nemerPte :n khe

mentioned infant appraisal instruments 'for exnmeL Item 0 ,L cLe

Infant Scale for Psychomotor Devel.vment s:ecifies that n ;:hoeld he

able to walk with help some ?lace ln the 3 ^nr.o ?-etveon tlev;.p rd twolv,

months. This criterion performance, thel., in ',antes ulietlier er .lot ^ child

of sixteen months chronological age should be given additional experiences

to enable him to carry out the sensory - motor- perceptual funntione requisite

in walking with someone holding his hands. Thus, the terminal behavior for

a given learning episode is to be able to perform a given task at criterion

level. If an infant is unable to accomplish this task then it is necessary

to go back to previous tasks until a point of mastery of the criterion per-

formance is established. From this point of mastery, perhaps Item 40,

Stepping Movements or Item 38, Stands up by Furniture, to the desired point

of achievement a step-by-step sequence of training would be instituted and

practiced until mastery of the underlying skills and understandings is

accomplished.

Although this procedure involves educating youngsters to successfully

perform on test items, there is nothing inherently wrong in this provided

that the test items sample behaviors which are universally recognized as

essential indices of normal infant growth and development.

"The accurate appraisal of the many splendored phenomena compris-
ing a young child's behavioral repertoire has been a challenge to
psycho-diagnosticians for several decades. Even before Froebel's
six gifts and Binet's bead-stringing and cube-stacking exercises
some standard quantified gradations of tasks had been developed
to assess some of the kaleidoscopic aspects of human functioning.
However, only recently has there been a concerted effort to zero
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in on specific components of a youz child's cogniti,,e. n'i.ec4ve
and conative abilities for scientific diagnostic and prescrirtive
pre-school programming...." (Meier, 1q67, p. 175)

It is not suRgested that the qpeciflc test items prescribed fo, (!evo7on-

mental assessment instruments constitute the entire curricu)u, bpi' the

behaviors which are sampled considered important enough A ^d relLab!

and valid enough that th :stery is deem04 'far-, Sigel (1965)

meke a strong case for a test's trolly ref,. tic! the deli ref? (!onFtelJetion

of terminal behaviors.

tests and trained observation should take on ,Ivrty tr,tNinp
and differe4t diagnostic significance. In /Wain,* o!),,,rno;-

ing learning; difficulty. mean rem,' and observnti, iond
to remedial and compensatory techniques which Ms ..(:ornorat(!d

readily into the curricutum and translated easil. 01-1 in
the classroom. Psychoeducational appraisal of thf. .-.sadvaataged
pupil confronts us anew ':pith the need to develop assesm.ent pro-
cedures that both clarify the mechanisms by which learning occurs
and guide the teaching-learning process." (pp. 409-410)

A history of the int '.ligence- testing movement clearly demonstrates that

standardized tests comprise a distillation of those skills and abilities

which are most validly and reliably assessed and communicated to or repli-

cated by other investigators. Therefore, it is unnecessary to be apologetic

or surreptitious about employing the current and rather well - conceptualised

series of behaviors contained in various infant assessment instruments at

least as the skeletal framework for an infant curriculum. The fleshing out

of such a curriculum is both a function of the individual infant, whose

idiosyncratic style of dealing with h.', P,--ironment requires an equally

individual match of educational experience- cluitable to his learning stvie

and a function of the ingenuity of the learning facilitator, who hi trial and

error attempts to respond (real response ability) to the iniatt't needs.

The appropriateness of items on standardized test instruments is challenged
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by many defenders of the culture of poverty. Wechsler makes a cogent reply

to this criticism.

"The I.Q. has had a long life and will probably withstand the
latest assaults on it. The most discouraging thing about then
is not that they are without merit, but that they are directed
against the wrong target. It is true that thn results of intel-
ligence tests, and of other, Lot:), are unfrir to the disadvantaged,
deprived and various minorlt groups but .1 is not the I.Q. that
has made them so. The cul.A.ts are poor ising, broken homes,
a lack of basic opportunities, etc., etc. If the various pressure
groups succeed in eliminating these problems, the I.Q.'s of the
disadvantaged will take care of themselves." (p. 66)

Furthermore, as field test efforts proceed to empirically validate curricular

content, new methods and materiAs inevitably are generated, much as necessity

is the mother of invention. The extensive writings about observations of

child growth and development in various natural settings by such authors ss

Church (1966), Gesell, et.al. (190), Piaget (1952), Terman (1925), and

others help to bridge gaps in the framework circumscribed by the afore-

mentioned infant assessment instruments.

Barsch concludes his chapter by suggesting several considerations which

seem appropriate for this effort:

"During the gestational process of the concept of an Infant Cur-
riculum (1) the dynamics of deviancy must be considered a generic
factor of homogeneity across disability populations (2) the multi-
plicity matrix of primary, secondary and tertiary deviations mast
be regarded as the singular focus (the matrix is the unit of con-
cern (3) a multi-disciplinary and a multi- specialty approach must
be the governing professional identification and (4) a loose
period of cognitive exploration and implementation must precede
any effort to exercise rigorous experimental procedures...."

As implied in the preceding rationale section, there are several assump-

tions underlying the notion that systematic education of infants facilitates

their optimum development. A basic assumption is that the developmental pro-

cess occurs as the result of a simultaneous mutual interaction between
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biological mechanisms and environmental factors (Bigge (Ig Hunt, 1962), that

is, the organism does not develop without use. Secondly, it is assumed that

the infant actively seeks the stimulation required for his growth. A third

assumption is that information is processed an the infant develops only

when he performs certain learning acts within certain kinds of surroundings.

A fourth assumption, stated by Bloom (1964), is that the first three years

are a critical period for intervention and "feeding" emerging abilities,

because of the unparalleled growth of intelligence during this period. The

fifth assumption is that the disproportionate amount of developmental dis-

abilities in environmentally deprived children is due to either inadequate

or inappropriate education during the earliest years of 1.:11. Finally, the

present thesis is that corrective measures can be implementer" with these

high risk infants to prevent later intellectual deficits.

The I.E.S. program is arranged according to a series of developmental

levels rather than going by a strictly chronological plan. Yn identifying

these developmental levels, the major considerations are the infant's

response repertoire at various stages, and the types of incentive which are

most reinforcing. Because of the many unknown variables in the child's

early perceptual-motor development, intuitive judgments have to be made in

initially deciding when the child is ripe for various kinds of sensory input.

Another variable that is poorly understood is the role of social reinforce-

ment in stimulation programs. Since no feasible way exists nor is any effort

made to eliminate the human factor, this is a variable which remains essen-

tially uncontrolled.

In spite of the many unknowns which exist in our knowledge of early

cognitive development, there are some facts supported by research which can
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serve as weideliites in planning infant curriculum. It is known that vocal-

izing to :!:,o baby mikes him more vocal (Luria, 1966; Meier, 1969n) . Simple

as this iilwiple may sound, its application is the cornerstone of any infant

educatio. program. One practical suggestion to help accomplish this is tr'

equip the 1Jaxent (learning facilitator) with an infant backpack which enables

the parent l to talk with the infant rider while fl.oing rnutine household chores.

Anothev :s.aple. but equally important, principle that smiling, playing

with, anj Ioeia:iy responding to the baby make hint more alert and socially

responsiv*. Giving him an opportunity to practice his emerging sensori-

motor skills will help him learn about himself in space, and also give him

variety color, firm, pattern, shadow, and movement. In fostering speech,

it is knr, Otat associating words with as many actions and stimulus qualities

as possih:1 :.acilitc:es learning. Another item of significance gained iirom

recent research (Bower, 1966; Fantz, 1965) is that infants are capable of

perceiviny, in all modalities from a very early age. This knowledge that the

infant car register all sensory input, even if he can't process it in the

same way stdults do, represents a tremendous advance. The research find-

ings on stim;.11us pazameters such as novelty and complexity (Fantz, 1967;

Friedlandor, 1968; & Kagan, 1967) also provide helpful guidance.

It is w4A1 to keep in mind the caution against overstimulating the

infant, and trying unwisely to speed up those processes which must wait for

nature's cimeclock. While it has been shown that the infant has built-in

protection against information overload in the form of the stimulus barrier

(Benjamin, 1965), caution must be used in introducing new experiences and

tasks only when the child has demonstrated readiness. Another caution that

must be exercised in the design of the I.E.S. is that it not be simply a

I
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coaching device to prepare babies to pass items on the developmental scales.

Such an approach is analogous to a high school education consisting of drill-

ing on all the items which might occur on the College Board exams. Although

it is impossible to avoid the use of the blocks, rattle, ring and other

familiar items used in the developmental exams in planning an infan's cur-

riculum, the goals of their use ,° -uld be conceptualized as something other

than trying to beat the game by teaching the bah: to make a 3-cube tower

long before Ges...11 says that normal babies do it. Rather than concentrafing

on the manipulation of objects per se, one of the earliest 'orals of the pro-

gram is going to be to get the baby to attend and respond ... the human face

as a distinctive stimulus. Kagan (1968) has observed that as early as four

months of age there are significant differences in the attentional responses

of lower- and middle-class children. Althot h the lower-class babies attended

visually to a drawing of a human face for as long as middle-class babies, they

did not show a deceleration in heart beat, which has been shown to be a physio-

logical correlate of attention ('Lewis, et al., 1966). Kagan suggests that this

finding is due to the fact that the face is not a distinctive stimulus for the

lower-class infants, because they have not experienced repeated presentations

of the mother's face smiling down at them against a background of quiet. Be-

cause of crowded living conditions and other factors, the lower-class infant

has experienced the mother's face under more confusing stimulus bombardment

(the television blaring, other siblings' voices and faces, etc.) and has not

formulated it as a distinctive schema.

In structuring the early environment of the environmentally deprived

child, it is important to recognize that the problem is often not a lack of

stimulation, but rather a lack of appropriate circumstances in which to
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organize and assimilate stimulation (Deut9ch, 1968). Thc io(.1 4.,7, not to

indiscriminately bombard the baby by attaching bright, Tr..:v1nrt, .jects and

noise makers to his crib. Since the noise level around his crib is probably

already too high, what is important is to provide a quiet background against

which he can attend to and integrate new, carefully programmed educational

experiences.

Since the foundation and necessary prerequisite for the baby's learning

experiences is a trusting relationship with his learning facilitator, the

importance of the early establishment of affectional relationships cannot be

overstressed. There is much to be learned from observations of normal, nur-

turing mothers, and the ways in which they expose their babies to new exper-

iences and communicate with them. One advantage of teaching mothers to set

aside portions of the day for playful interaction with their babies is that

the fulfillment which the mother experiences in such interactions will prob-

ably reinforce the frequency of their occurrence. It is believed that this

will initiate a cycle of interactions in which the mother is pleased and

rewarded by seeing her baby learn new things, and will seek more of these

positive experiences by spontaneously talking to and playing with him more.

If an infant curriculum is to have maximum impact on the culture of

poverty it is exigent that it be conceptualized in a simple and highly

specific fashion. Very little sophistication can be assumed on the part of

the parents, who are the prime facilitators of the infant curriculum. In

order to design a conceptual framework for the curriculum, an Infant Education

System (I.E.S.) Flow Chart is herein proposed (see Figure 1). The I.E.S.

requires that a determination be made of what an infant or child is able to

do and at what points along the developmental pathways he either lags behind
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or deviates from the norms in a noteworthy way. Thus, the learning faoll-

itators, in most cases the child's parents, present the child with a graded

series of entry behavior tests in a relatively standardized fashion. A

record form is provided and, after it is clearly understood by the learning

facilitators, is used to record a child's responses to whatever experiences

are presented. The nature and pattern of the behaviors observed in response

to the test items serve to identify the appropriate learning episodes to be

introduced next as parts of the child's lesson plan. Thus, the series of

observable behaviors listed in the diagnostic portion of tno 0Aucational

system serves to key in the learning facilitator to a program (1) interven-

tion. Each cluster of learning episodes is organized into a hierarchy (A

tasks which are most probable for attracting and maintaining the infant's

interest and for efficacy in enabling him to achieve the desired behaviors.

Some examples of the elaborated flow system are presented in Figure

No. 2 which depicts the small portion of Figure 1 that is cross-hatched and

elaborates upon it. Based upon the Inventory of Infant Milestones, the

learning facilitator is cued into a specific series of learning episodes.

For example, if the child's babbling is not developing according to norms,

specific experiences are selected and presented to the infant in various ways.

If the more elegant crib attachments are not available, less sophisticated

and usually more timeconsuming options are available for parents to carry out

in person. Since speech is an imitative function, the input is carefully

articulated on the automated devices or by the learning facilitator and the

child is given ample opportunity to imitate this.

Since many of the experiences to which an infant might be exposed can

be presented mechanically, Friedlander (1968); Grassi (1968); Kagan (1967);
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Lipsitt (1968); Meier (1967 & 1969c); and others have experimented with

various infant education content and media for conveying :7,t. As a result

of considerable work with new media and the advent of subsequent children

in the family, requiring geometrically greater amounts of time per child

in spite of a fixed availability of hours in the day, Meier derieo several

pieces of equipment and used existing as well as developed some new hard-

ware and software for presenting various stimuli to these infants and toddlers.

Practically, the first environment which is amenable to controlled int., ven-

tion and allows observable results is the crib. A series of mechanical crib

attachment devices was developed and tested; the control unit, one version of

which is shown in Figure 3, is the nucleus of such a system and enables the

infant to control much of his environment as described below. Various designs

of hardware and an even greater variety of software were tes.ed under relatively

controlled conditions. It was the next generation of infant environments sub-

sequent to that which Skinner designed for his own grandchildren. The essen-

tial motive for substituting various mechanically radiated stimuli for adult

contact is not a mechanistic rejection of the affective domain but rather an

attempt to use media to complement and supplement the adult affective and

cognitive stimuli which are inevltably diminished with each unccenaive child

due to the accumulating demands on a fixed amount of time expressed by the

other children in the same home.

The overriding principle guiding the introduction of any "4 piece of

hardware or software is that the infant must be able to control it himself

and find it attractive. This is consistent with the notions of an autotelic

(intrinsically attractive and rewarding) responsive environment (Moore &

Anderson, 1968) which this writer suggests is a cogent rationale for develop-
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ing positive feelings and the confident knowledge necessary for competent

manipulation of one's environment (Meier, 1970a & 1968a; Nimninht. McAfee

& Meier, 1969). The 111T:taus of the hardware system Ls an ).nfant-acutrol-

lable unit by which he can summon adult asistance by prwm,rts a buzzer

button; or he can initiate a recorded series,: of visual and auditory stimuli

presented by such ,h as a single concept film loop No hector. a video-

tape recorder, an audiotape recorder, a oreritned radio, ov other similar

devices; or he can administer to himself a pre-determined amount of tactile-

kinesthetic sensation by activating a vibrntor or a heart-beat simulator;

or he can control the level of illumination in the room; or, in the more

sophisticated unit, he can even control such things as a fan to circulate

the air or a warming pad, or remotely raise and lower the shade on the

window. Most of the devices can be equipped with time delay witches to

allow them to run a predetermined length of time and then turn off; they

have to be reactivated by the infant to continue and a counter indicates how

autotelic certain items are.

All of the auditory, visual and tactile-kinesthetic stimuli are control-

led by a unit that is easily reached and manipulated by the infant, even

while lying on his back or side in the crib or playpen in addition, several

interchangeable manipulanda are singly dangled over the child within his reach

and when pulled can either activate a sound such as a bell or buzzer or can

activate a motorized mobile suspended over the crib. Thus, the infant learns

to control a certain amount of the environment and is the active recipient

of various carefully selected stimuli programmed for his optimal learning.

The format of the new educational program entitled "Sesame Stre(tt" is a good

example of the kind of approach which is appropriate for presentation to the
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infant. SimJAir material with considell., redundsne 'ts what 401irprisen

the software programs which are availat0(. to the eHrner. triee-h. (19te

and 1969) has clearly ran -' mented that intn.ets prefer a certain .-ount of

redundancy. Counters art. used to detemine the number of tires. t.sh stimulus

is selected and as a child's rate of selection per unit of time peaks And be-

gins to fall off, the content of that particular modality's stimulation is

altered by replacing the now monotonous item with a novel and presumably

slightly more complex experience. The !earning facilitator (parent) is

responsible for making these selections according to the 1.1tructiona1

system and his/her own intuition regarding the child's response to previous

stimuli. The learning facilitator is also inrtrucrne. to rcintoren any

efforts the infant learner makes toward imitatAnp at sounds r identifying

the visual items, etc. The learning facilitator harp a nerier, ol language

and sensory-motor-perceptual tasks to perform with the infant in addition to

keeping the hardware properly programmed with the available software, whose

contents have already been empirically validated (see Figure 4 for sequence)

or at least theoretically conceptua1L7( rn conform with the overall instruc-

tional system. of course, the materiatv become progressively moie complex

and the training of the ]earning facil,farors is necessarily continuous.

Hence, the learning facilitator is an integral link in the chain of curricu-

lum development and the training which these parents receive is a critical

factor in the success or failure of a sensitively responding environment and

Infant Education System.
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